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President’s Message
 
The Scoliosis Research Society is privileged to be able to hold the 45th Annual Meeting in the lovely and histor-
ic center of Japan Kyoto.  For those of you traveling to the Far East for the first time, I feel confident you will find 
the time spent traveling to this exotic location worthwhile and rewarding.  The Kyoto International Conference 
Center is easily accessible via a short, direct, and efficient subway ride from the area hotels.

The Combined Pre-Meeting Course with the Japanese Society for Spine Surgery and Related Research has ap-
propriately chosen as its topic “Cervical Spine:  A Multinational Approach”.  The chairmen, Dr. Kuniyoshi Abumi 

of Japan and Dr. Daniel Riew of the uS have assembled an incredibly knowledgeable faculty to address a challenging and 
important topic on the day prior to the meeting.

The Opening Ceremonies on Tuesday evening be led by myself and our gracious host, Dr. Nobumasa Suzuki and we will be 
entertained with an intriguing lecture, “Zen and Sake-Forbidden yet Inseparable Relationship” by Revered Daiko Matsuyama, a 
Buddhist monk who is an authority in this area.  We will also honor Dr. Jean Dubosset for his broad contributions to mankind, 
especially in the area of understanding spinal deformities.  He will receive the prestigious Blount Award in recognition for his 
achievements. With traditional Japanese fanfare, we will begin the festivities with entertainment by the SRS Band and libations.

The Program Committee, under the strong guidance of Dr. Michael Yazemski and Dr. Noriaki Kawakami, has assembled an 
academic program that promises to be very informative and educational.  The lunchtime symposium will discuss “The Effect of 
Osteoporosis on Surgery in Adult Deformity Patients” on Tuesday at the Pre-Meeting Course, and on Wednesday, two sympo-
sia will be available to choose from:  “Current Concepts: Is There Value in School Screening in AIS?” or “Navigation and Image 
Guidance, Role in Spine Surgery.”  Additionally, on Thursday, an Instructional Course Lecture will be offered for a small fee on 
“Growing Spine Surgery:  Options, Tips/Techniques and Results”.

We are very pleased and honored to have Dr. Kiyoshi Kaneda as our Harrington Lecture on Wednesday morning addressing 
“The Role of Anterior Reconstruction Surgery in Treatment of Scoliosis and Thoracolmbar Spinal Fractures.”  This is a topic dear 
to Dr. Kaneda who has played a pivotal role in the history of Japanese spinal surgery and influences spinal surgeons through-
out the world.

A celebratory dinner will take place on Thursday evening at the Westin Miayko where our Local hosts have assembled a 
must-see cultural event with lots of local color and flare, followed by an evening of music and dancing.  In spite of characteriz-
ing this as the Farewell Dinner, the academic program will continue on Friday morning with the transfer of the SRS Presidency 
to Dr. Lawrence Lenke.  

All members are encouraged to attend the Business Meetings Wednesday through Friday to support and share in the work-
ings of your society.

This year’s meeting promises to be an incredibly exciting meeting and venue location.  The schedule has been set up to allow 
for maximum enjoyment of the enchanting surroundings and all of Japan.  Be sure to experience the Nightingale floor home 
protection system at the Palace and close your eyes to highlight your senses in the many lovely gardens.  Have an enjoyable 
and memorable time in Kyoto.

This is my last official communication as your President.  I want each of you to know how honored I am to have had this op-
portunity to serve as the President of this great organization.  Watching the inner workings of SRS through its members has 
made me aware that the power to spread healing world-wide is awe inspiring!

With warmest regards, 

Richard E. McCarthy, MD 
SRS President
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Meeting Description
The Scoliosis Research Society Annual Meeting & Combined 
Course is a forum for the realization of the Society’s mission 
and goals, the improvement of patient care for those with 
spinal deformities.  Presentations at the Annual Meeting & 
Combined Course are given by leading experts in the field 
and have value for health care professionals who treat spinal 
deformities at all levels and in all ages.  Over 100 papers will 
be presented on an array of topics, including adolescent 
idiopathic scoliosis, growing spine, kyphosis, adult deformity, 
trauma, neuromuscular scoliosis and tumors.

Learning Objectives 
At the conclusion of the SRS 45th Annual Meeting and 
Combined Course, participants should be able to:

1) Recognize and address factors which may contribute to 
higher complication rates or risk of reoperation in children 
and adults with spinal deformities;

2) Incorporate pre- and peri-operative steps that may help 
to avoid complications in spinal deformity surgery in 
children, adolescents and adults;

3) Assess clinical and radiographic factors that contribute to 
positive or negative outcomes in spinal deformity surgery;

4) Improve treatment plans for patients with spinal defor-
mity through a better understanding of long term results 
from various options;

5) understand the relationship between spinal deformity 
treatments and quality of life, including body image in 
adolescent scoliosis, as perceived by patients.

Target Audience
Presentations at the SRS Annual Meeting and Combined 
Course will have value for physicians and allied health person-
nel who treat spinal deformities at all levels and in all ages of 
patients. Medical students, residents, fellows and researchers 
with an interest in spinal deformities will also benefit from the 
materials presented.

Physician Accreditation
American Academy of Orthopaedic Surgeons (AAOS) is ac-
credited by the Accreditation Council for Continuing Medical 
Education (ACCME) to sponsor continuing medical education 
for physicians.

Continuing Medical Education (CME) 
Accreditation
This activity has been planned and implemented in accor-
dance with the Essential Areas and policies of the Accredi-
tation Council for Continuing Medical Education (ACCME) 
through the joint sponsorship of the American Academy of 
Orthopaedic Surgeons (AAOS) and Scoliosis Research Society 
(SRS). The AAOS is accredited by the ACCME to provide 

continuing medical education for physicians. The AAOS 
designates this educational activity for a maximum of 22.5 
AMA PRA Category 1 Credits™ (7.5 credits for the Pre-Meeting 
Combined Course and 15 for the Annual Meeting). Physicians 
should only claim credit commensurate with the extent of 
their participation in the activity.

Disclosure
It is the policy of AAOS and SRS to ensure balance, indepen-
dence, objectivity, and scientific rigor in all its educational 
activities.  All faculty participating in our programs are 
expected to disclose any relationships they may have with 
commercial companies whose products or services may be 
mentioned, so that participants may evaluate the objectivity 
of the presentations. In addition, any discussion of off-label, 
experimental, or investigational use of drugs or devices will 
be disclosed by each of the faculty members.  

The SRS does not view the existence of these disclosed 
interests or commitments as necessarily implying bias or de-
creasing the value of the author’s participation in the Annual 
Meeting & Combined Course.

CME Certificates
CME Certificates will be available immediately upon the close of 
the meeting at www.srs.org/professionals/meetings/am10.

Delegates should log onto the website listed above and enter 
their last name and the ID# listed at the top of the Annual Meet-
ing registration confirmation form.  The system will then ask 
delegates to indicate which sessions they attended, to complete 
evaluation forms for each of those sessions, and then generate a 
PDF certificate which may be printed or saved.  Session atten-
dance and evaluation information are saved in the database, and 
certificates may be assessed again, in the event the certificate is 
lost or another copy is required.

Please note that certificates will not be mailed or e-mailed after 
the meeting.  The online certificate program is the only source for 
this documentation.  If you have any questions, please visit the 
Registration Desk, or e-mail the SRS office at meetings@srs.org. 

Disclaimer
The material presented at the SRS Annual Meeting has 
been made available by the Scoliosis Research Society for 
educational purposes only. This material is not intended to 
represent the only, nor necessarily best, method or procedure 
appropriate for the medical situations discussed, but rather is 
intended to present an approach, view, statement or opinion 
of the presenter which may be helpful to others who face 
similar situations.

SRS disclaims any and all liability for injury or other damages 
resulting to any individuals attending a session for all claims 
which may arise out of the use of the techniques demonstrat-
ed there in by such individuals, whether these claims shall be 
asserted by a physician or other party.

CME and Disclaimer Information



General MeetinG 
inforMation
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Abstract Volume
All abstracts accepted for presentation at the 45th Annual 
Meeting have been published in the Final Program (pages 
51-172). Each attendee will receive one copy of the program 
along with their registration materials. Abstracts have also 
been posted online at www.srs.org.

Guest Hospitality Room 
Due to the large number of hotels being used by delegates 
in Kyoto, there will be no hospitality room offered this year.  
We encourage spouses, partners, and friends of SRS meeting 
attendees to plan any gatherings in advance. 

Admission to Sessions
Official name badges will be required for admission to all 
sessions. All Annual Meeting attendees receive a name badge 
with their registration materials. Name badges should be 
worn at all time inside the Kyoto International Conference 
Center, as badges will be used to control access to sessions 
and activities. Attendees are cautioned against wearing their 
name badges while away from the venue, as badges draw 
unwanted attention to your status as visitors to the city.

Admission by Tickets
The Instructional Course Lecture requires a ticket for admission. 
Tickets for this session are not included in the meeting’s regular 
registration fees, but are available for an additional $30. Tickets 
will be collected at the door by ushers. A limited number of 
tickets may be available, inquire at the Registration Desk.

In addition, tickets will be required for admission to the Fare-
well Dinner.  The Farewell Dinner will take place at the Westin 
Miyako Hotel at an additional $25 fee.  If you pre-registered, 
tickets may be found in your registration packets. A limited 
number of tickets may be available at the Registration Desk.

Tickets are required for optional tours and activities, and the 
cost of tour tickets is in addition to the delegate or guest regis-
tration fee. If you pre-registered for a tour, tickets may be found 
in your registration packet. There may be a limited number of 
tickets for tours available at the Registration Desk, in the event 
a delegate or guest has chosen not to attend a tour. 

Attire
Business casual (polo or dress shirts, sport coats) is appropri-
ate for meeting sessions and for the Welcome Reception.  The 
Farewell Dinner is black tie optional. 

Business Center
The Kyoto International Conference Center offers self-serve, pay-
per-use, business services.  It is available for the duration of the 
Annual Meeting.  Services include printing, copying, and faxing.

Cell Phone Protocol
Please ensure that cell phone ringers, pagers and electronic 
devices are silenced or turned off during all sessions.

Emergency & First Aid
The Kyoto International Conference Center is fully prepared to 
handle emergency requests and first aid. Contact an SRS staff 
person for support. Remember to note all emergency exits 
within the venue.

Evaluations
Please take time to complete the online evaluation forms pro-
vided for each session you attend. Your input and comments 
are essential in planning future Annual Meetings.  

Guest Attendance
Adults and children over the age of 10 may register as guests 
to attend the social events  (Welcome Reception and Farewell 
Dinner). Tickets for these events must be requested at the time 
of registration. For those guests who have pre-registered and 
requested social event tickets, these tickets can be found in the 
delegate’s registration packet.  Guests may register and request 
social event tickets at the Registration Desk. Registered guests 
are also able to participate in optional tours, at an additional 
fee, although pre-registration for tours is required. 

Internet Kiosks
Location: Sakura

Attendees can search the Internet and check e-mail at the 
Internet kiosks, supported by a grant from Trans1.

Tuesday, September 21 – 07:00 – 18:00
Wednesday, September 22 - 06:30 – 16:00
Thursday, September 23 - 06:30 – 13:00
Friday, September 24 - 06:30 – 12:30 

Wireless Internet access is available in the Registration Area 
outside the Main Hall.

Language
English will be the official language of the SRS Annual Meet-
ing & Combined Course.

Lost & Found
Please feel free to stop by the SRS Registration Desk if you 
have lost or found an item during the course of the Annual 
Meeting. 

General Meeting Information
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Members Business Meetings
Location: Annex Hall

All SRS members, including Candidates, are encouraged to at-
tend the Members’ Business Meetings on Wednesday, Septem-
ber 22 through Friday, September 24 from 06:30 – 07:40 in the 
Annex Hall. Committee Chairs will share their reports, as well 
as reports from the SRS Traveling Fellows and Edgar Dawson 
Scholarship recipients.  A hot breakfast buffet will be served.

Messages
A self-service message board (non-electronic) will be avail-
able in the Registration Area for attendees to post notes or 
leave messages for other attendees.  Please remember to 
check for any messages that may be left for you.  This mes-
sage center is supported by a grant from K2M.

Non-Members Continental Breakfast 
Location: Sakura

All non-members are invited to meet with their colleagues 
and network over coffee and a continental breakfast on 
Wednesday, September 22 through Friday, September 24 
from 06:30 – 07:40.

A Membership Information Session will be presented on Thurs-
day, September 23 in the Main Hall from 07:00 – 07:40.

Photography Policy
SRS will be taking photographs throughout the Annual 
Meeting & Combined Course. SRS will use these photos in 
publications and to produce related literature and products 
for public release. Individuals photographed will not receive 
compensation for the use and release of these photos and 
will be deemed to have consented to the use and release of 
photos in which they appear. If you are opposed to being 
photographed, please immediately notify the photographer 
or an SRS staff member if your picture is taken. Thank you for 
your cooperation.

Cameras are not permitted in any Annual Meeting & Com-
bined Course educational session or in the poster area.

Poster Hall Location & Hours
Location: Sakura

Wednesday, September 22 - 06:30 – 16:00
Thursday, September 23 - 06:30 – 13:00
Friday, September 24 - 06:30 – 12:30 

E-Posters may be viewed on monitors located in Sakura or 
from your own laptop using the CD-ROM provided with your 
registration materials, courtesy of K2M.

Registration Desk Location & Hours
Location: Main Hall Lounge

Monday, September 20 – 11:00 – 17:00 
Tuesday, September 21 - 07:00 – 18:00
Wednesday, September 22 - 06:30 – 16:00
Thursday, September 23 - 06:30 – 13:00
Friday, September 24 - 06:30 – 12:30

Smoking Policy
Smoking is not permitted during any meeting activity or event.

Speaker Presentation Upload
Location: Main Hall, Back Center of Room

All podium presentations must have been uploaded to the On-
line Speaker Ready Room and reviewed by the SRS CME Com-
mittee in advance of the meeting.  However, if presenters wish 
to make small changes to their presentations onsite, they may 
do so at the back of the Main Hall, in the general session room.

IMPORTANT: Only small changes will be allowed.  New pre-
sentation files may not be uploaded to replace the files that 
have been reviewed by the CME committee.

Monday, September 20 - 14:00-18:00 
Tuesday, September 21 - 07:00 – 18:00
Wednesday, September 22 - 06:30 – 16:00
Thursday, September 23 - 06:30 – 14:00
Friday, September 24 - 06:30 – 12:00

Special Needs
If you have any health issues for which you may require spe-
cial accommodations or assistance, please notify the SRS staff 
at the Registration Desk. We will make every effort to accom-
modate any special needs. 

Tour Information
Delegates and guests, including adults and children ages 10 
and up, are able to attend optional tours. Tickets are required 
to participate in the tours and must have been requested at 
the time of pre-registration. Any tour tickets purchased will 
be included with the delegate’s registration packet. Addition-
al tour tickets may be available at the Registration Desk, in the 
event a delegate or guest has chosen not to attend a tour. For 
more information on tours, including a complete schedule, 
please see page XX.

Venue Information
The Kyoto International Conference Center is the location for 
the 45th Annual Meeting & Combined Course:

Kyoto International Conference Center (ICC Kyoto)
Takaragaike, Sakyo-ku, Kyoto 606-0001 Japan
Phone 81-75-705-1234 Fax 81-75-705-1100
http://www.icckyoto.or.jp/en/

General Meeting Information
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Venue Floor Plans

Kyoto International Conference Center

Session 
Room

Registration

Poster Hall

Member Business Meetings  
and Session Room

Main Lounge: Registration Desk

Sakura: Posters, Internet Kiosks, and Non-Member Breakfast

Room D: Hibbs Society Meeting

Main Hall: Pre-Meeting Combined Course, Scientific Sessions, 
Educational Symposium, and Instructional Course Lecture

Annex Hall: Members’ Business Meeting, Concurrent Educa-
tional Symposium
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Kyoto City Subway Map

Kokusaikaikan station (K1), 
the nearest station from 
the Kyoto International 
Conference Center, on the 
Karasuma line. The ICCK is a 
clearly marked five-minute 
walk from the Kokusaikai-
kan station. 

The Kyoto International Conference Center (ICCK) 
is also easily accessible while in Kyoto using their 
clean, safe and dependable subway system. From 
Kyoto station (K11) participants travel quickly and 
easily to Kokusaikaikan station (K1), the nearest 
station from the Kyoto International Conference 
Center, on the Karasuma line. The ICCK is a clearly 
marked   five minute walk from the Kokusaikaikan 
station. Trains depart every 4-10 minutes and 
travel time from Kyoto station is 20 minutes. Fare: 
JPY 280. 

Most conference hotels will also be located 
within a short walk of subway stops.

Conference Subway Pass
Each SRS Annual Meeting attendee is offered a 
subway pass compliments of the Japanese Or-
ganizing Committee.  Each pass will be valid for 
any three days during the period of September 
20 – 27, 2010.

Please pick up your subway pass at the ICCK, SRS 
Registration Desk located in the Main Lounge.  
Limit one pass per attendee; please show your 
name badge for pick-up.
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Meeting Outline
Monday, September 20, 2010 
07:00 - 17:00 Board of Directors Meeting 

11:00 - 17:00 Registration Open

12:00 – 17:00   Hibbs Society Program

18:00 - 22:00 SRS Leadership Dinner (by invitation only)

Tuesday, September 21, 2010 
07:00 - 18:00 Registration Open 

08:00 – 18:00  Poster Set-up by Authors

08:00 – 18:00  Pre-Meeting Combined Course – Cervical 
Spine: A Multinational Approach

09:45 – 15:00 Nishiki Market and Japanese Cooking Class

12:00 – 17:00 Kyoto World Heritage Tour

12:35 – 13:35 Lunch Break

12:45 – 13:30  Lunchtime Symposium 
The Effect of Osteoporosis on Surgery in 
Adult Deformity Patients

18:00 – 19:00 Opening Ceremonies

19:00 – 21:00 Welcome Reception

Wednesday, September 22, 2010 
06:30 - 16:00  Registration Open 

06:30 - 16:00  Poster & E-Posters, Internet Kiosks Open

06:30 – 07:40 Members Business Meeting Breakfast

06:30 – 07:40 Non-Members Continental Breakfast

07:55 – 16:52 Scientific Sessions 

08:30 - 16:30  Arashiyama and Saga Walking Tour 

09:00 - 18:00   Kyoto Day Tour
  Famous Castles, Temples, and Historic Sites 

12:00 – 16:00 Japanese Gardens Tour

12:15 – 13:15 Lunch Break 

12:25- 13:10  Lunchtime Symposia — 
Navigation and Image Guidance Role  
in Spine Surgery

   Current Concepts: Is There Value in Scoliosis 
Screening in AIS?

Thursday, September 23, 2010 
06:30 - 13:00  Registration Open 

06:30 - 13:00  Poster & E-Posters, Internet Kiosks Open

06:30 – 07:40 Members Business Meeting Breakfast

06:30 – 07:40  Non-Members Continental Breakfast and 
Informational Session

08:00 – 12:30 Scientific Sessions 

08:30 - 16:30  Arashiyama and Saga Walking Tour 

12:00 – 17:00 Kyoto World Heritage Tour

12:00 – 17:30 Japanese Fushimi Sake Brewery Tour

12:30 – 14:30  Instructional Course Lecture 
Growing Spine Surgery: Options,  
Tips/Techniques and Results

18:00 – 23:00 Farewell Dinner

Friday, September 24, 2010 
06:30 - 12:30  Registration Open 

06:30 - 12:30  Poster & E-Posters, Internet Kiosks Open

06:30 – 07:40 Members Business Meeting Breakfast

06:30 – 07:40 Non-Members Continental Breakfast

08:00 – 12:25 Scientific Sessions

09:00 – 17:00 Nara Tour

12:30 – 16:00 Optional Activity: Kyoto Handicraft Center
  (Shuttle departs at 12:45, 13:45 and 15:45)

13:00 – 16:00 Board of Directors Meeting
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Howard Steel Lecturer
Tuesday, September 21, 2010

Revered Daiko Matsuyama

Zen and Sake—Forbidden Yet Inseparable 
Relationship

Revered Daiko Matsuyama was born in 1978 
in Kyoto, Japan. In 2001 he received a BSc 

in Sake and Food Systems from The university of Tokyo and 
in 2003 achieved his M.Agric. from The university of Tokyo, 
specializing in Multi-functionality of Agriculture. 

From 2003 to 2006 he trained at the Heirinji Zen Monas, 
where he completed a pilgrimage of walking back from Mon-
astery to Taizoin after training (400miles).  In 2006, Revered 
Daiko Matsuyama was appointed Deputy Priest of Taizoin zen 
temple in Kyoto. He hosted a G8 Summit Sherpa Meeting in 
2008 and in 2009 was appointed as Yokoso! Japan National 
Goodwill Ambassador. 

Guest Lecturers
Harrington Lecturer

Wednesday, September 22, 2010 

Kiyoshu Kaneda, MD

The Role of Anterior Surgery in Treatment of 
Scoliosis and Thoracolmbar Spinal Fractures

Kiyoshu Kaneda was born September 7, 1936 
and graduated from Hokkaido university 

School of Medicine, Sapporo, Japan in 1962. In1963 he fin-
ished his internship at Kyoto university Hospital (M.D) and in 
1967 finished the post graduate course in Orthopedics (PhD) 
at Hokkaido university Postgraduate School of Medicine, Sap-
poro, Japan. Dr. Kaneda began his work at the Department 
of Orthopaedic Surgery, Hokkaido university in 1968 and in 
1973 became the visiting clinical fellow under Prof. John E. 
Hall at The Children Hospital Medical Center, Harvard Medical 
School, Boston, uSA. In 1974 he was the visiting clinical fellow 
under Prof. John Moe and Dr. Robert B. Winter at The Twin 
Cities Scoliosis Center, Minneapolis, Minnesota, uSA and be-
came Associate Professor at the Department of Orthopaedic 
Surgery, Hokkaido university School of Medicine in 1976.  Dr. 
Kaneda joined the SRS in 1983 and in 1986 he was appointed 
Professor & Chairman of the Department of Orthopaedic 
Surgery, Hokkaido university. In 2000 Dr. Kaneda retired from 
his position as Professor at Hokkaido university School of 
Medicine and became the Director of Hokkaido Central Labor 
Hospital-Spinal Cord Injury Center; he retired from this posi-
tion in 2008. Dr. Kaneda is currently an adviser at Orthopaedic 
Hokushin Hospital, Sapporo, Japan. In addition to the SRS, Dr. 
Kaneda is a member of the International Society for the Study 
of the Lumbar Spine (President 1996-97), American Academy 
of Orthopeadic Surgeons, and Japanese Orthopaedic As-
sociation (President 1997). He won the Orthopaedic Research 
Society’s Arthur B. Steindler Award in 2000 and the Interna-
tional Society for Study of the Lumbar Spine’s Wiltse Lifetime 
Achievement Award in 2004. 



15Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

G
eneral M

eeting 
Inform

ation

The 2010 Lifetime Achievement Awards will be presented Friday, September 24. The Lifetime Achievement Award Recipients 
were chosen from among the SRS membership, based on long and distinguished service to the Society and spinal deformity 
research and care.

Lifetime Achievement Awards

Clyde L. Nash, Jr., MD, MS MedEd 

Clyde Lester Nash, Jr. graduated Amherst 
College 1955; Western Reserve School of 
Medicine 1962; Case Western Reserve uni-
versity Orthopaedics 1968; Spine fellowship 
in 1969 with Drs. John Moe, Jacqueline Perry, 
Vernon Nichol, and Anders Langenskiold.   He 

joined the CWRu Orthopaedic Department in 1969 where 
he founded its first Spine Center, pioneered the technique 
of SSEP spine cord monitoring and established the Ohio 
school-screening program.  He joined SRS in 1972, (president 
1982).  In 1981, Dr. Nash became the chairman of Surgery, St. 
Luke’s Hospital of Cleveland and in 1999 chairman of Ortho-
paedics, MetroHealth Medical System where he established 
an Orthopaedic Learning Center for the CWRu program 
and served as Senior VP of Medical Affairs, Associate Dean at 
CWRu School of Medicine.  In 2005 The Clyde L. Nash, Jr., MD 
endowed chair of Orthopaedic Education was established 
at CWRu SOM based at MetroHealth.  He was an associate 
editor, JBJS, and reviews for Spine.  Dr. Nash currently serves as 
Professor Emeritus at Case Western Reserve university School 
of Medicine. He has served on numerous community boards 
and organizations; Cleveland Opera (President), Apollo’s Fire 
(baroque), Habitat for Humanity, Allen and MetroHealth Medi-
cal Libraries, Leadership Cleveland and has been a commis-
sioner for two local villages.  Dr. Nash and his wife of 55 years, 
Deb, have three children and eight grandchildren.  In his 
spare time, he writes poetry.

John P. Kostuik, MD

Born in 1937 in Northern Canada, John P. 
Kostuik graduated medical school in 1961, 
Queen’s university Kingston Ontario, Canada.  
Residency at university of Toronto 1961-1967. 
Certified in Orthopaedics in 1967. Faculty 
university of Toronto 1968-1991. Professor 

(full) 1986 university of Toronto.  Johns Hopkins university, 
Baltimore, Professor Orthopaedics/ Neurosurgery 1991-2004.  
President SRS 1987.  President NASS 1991.

Awards: R.I.Harris 1967 Best Resident Orthopaedics, university 
of Toronto. Mclaughlin Travelling Fellow Europe, 1968-69. ABC 
Travelling Fellow, 1975. Hibbs Award, SRS 1998. Selby Award, 
NASS.  Wiltse Award, NASS.  Johnston Award Johns Hopkins 
1999. Senior Travelling Fellow Asia, SRS 1998.

Member SRS, NASS, CSRS, ISSLS, Canadian Orthopaedic 
Association, American Orthopaedic Association, Japanese 
Orthopaedic Association, Belgian Orthopaedic Association, 
Ecuadorian Ortopaedic Association.

Published 125 peer reviewed papers. Trained 125 fellows in 
spine. Visiting Professor 35 countries. 2009 SRS Harrington 
Lecturer. 
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Monday, September 20
Hibbs Society Program
12:00-17:00 - Room D

Over the years, the Russell A. Hibbs Society, a group formed 
in 1947 as an international travel club for continuing medi-
cal education and furthering orthopaedic knowledge, has 
held an educational meeting preceding or following the 
SRS Annual Meeting. These meetings address difficult and 
complex issues that do not lend themselves to the usual kind 
of scientific presentations. The meeting encourages interac-
tion among international participants and new ideas, new 
concepts and reports on personal experience.  The topics for 
the 2010 Hibbs Society program are “Diagnosis and Non-Op-
erative and Operative Management of High-Grade Spondylo-
listhesis and Spondyloptosis” and “Diagnosis, Prevention and 
Management of DVT and PE During and Following Spinal 
reconstruction.”

Tuesday, September 21
Lunchtime Symposium: The Effect of Osteoporosis on 
Surgery in Adult Deformity Patients
12:45-13:30 – Main Hall 
John R. Dimar, MD, Chair

This session will cover evaluation, issues and management 
options in the treatment of patients with osteoporosis and 
adult deformities. 

Planning Surgery in the Osteoporotic Adult Spinal Deformity 
Population
John R. Dimar, MD

Osteoporotic Compression Fractures of the Spine—Conservative 
vs. Intervention—What Does the Current Outcome Data Show?
Manabu Ito, MD

Adult Degenerative Scoliosis Indications in the Osteoporotic 
Spine—Indications for Surgical Management
Khaled Kebaish, MD

Questions and Discussion

Wednesday, September 22
Concurrent Lunchtime Symposium
12:25-13:10 – Main Hall

Navigation and Image Guidance Role in Spine Surgery
Mark Dekutoski, MD and Lawrence L. Haber, MD, Co-Chairs

This session will cover the description of current options, 
applications, indications and experience of use of navigation 
tools in spine deformity surgery

Introduction to Mechanics/ Set up/ Functionality
Mark Dekutoski, MD; Lawrence L. Haber, MD; David W. Polly, 
Jr., MD

Potential Benefits
David W. Polly, Jr., MD

Limitations
Lawrence L. Haber, MD

Case Examples
Mark Dekutoski, MD; Lawrence L. Haber, MD; David W. Polly, 
Jr., MD

Literature Based Data and Summary

Concurrent Lunchtime Symposium
12:25-13:10 – Annex Hall

Current Concepts: Is There Value in Scoliosis Screening in AIS?
Kenneth MC Cheng, MD, Chair

This session will review the latest evidence of the effect of 
scoliosis screening and the effect of its discontinuation in 
those countries where it has been practiced and has been 
discontinued. The role and outcome of bracing on screened 
individuals will also be discussed. 

Scoliosis Screening-Why It’s at Risk to be Discontinued in the USA
B. Stephens Richards, III, MD

Status of Scoliosis Screening in Asia: Japan
Noriaki Kawakami, MD

Status of Scoliosis Screening in Asia: Hong Kong
Keith Luk, MD

Efficacy and Cost Effectivness of School Screening in Hong Kong
Daniel Fong, MD

Canadian Experience Before and After the Discontinuation of 
School Screening
Hubert Labelle, MD

Current Evidence for Bracing in AIS
John Lonstein, MD

Discussion

Pre-registration is required for all Educational Events and space is limited. Instructional Course Lectures and the Hibbs Society 
program require tickets for admission.   Tickets for these sessions are not included in the meeting’s regular registration fees.  
Tickets will be collected at the door by ushers.  There may be a limited number of tickets for sale at the Registration Desk.

Educational Events
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Additional fees are required for most social events.  All at-
tendees, guests, including children over the age of 10 must 
be pre-registered in order to participate.  Tickets will not be 
available onsite.

Tuesday, September 21 • 18:00 – 21:00
Opening Ceremonies & Welcome Reception
Location - Opening Ceremonies: ICCK Main Hall;
Welcome Reception: ICCK Swan and Garden

The Annual Meeting will officially begin with Opening 
Ceremonies and the Howard Steel Lecture, presented by 
Reverend Daiko Matsuyama. The evening will include an 
introduction of the SRS officers, acknowledgement of Corpo-
rate Partners, honored presidents from other spine societies, 
and Kyoto culture. All guests are invited and encouraged to 
attend the Opening Ceremonies, followed by a hosted recep-
tion featuring heavy hors d’oeuvres, cocktails, and reunions 
with colleagues and friends. The Welcome Reception is sup-
ported by grants from Medtronic and Trans1. Attire for both 
events is business casual.

Tuesday, September 21 • 09:45 – 15:00
Nishiki Market and Japanese Cooking Class

The La carriére Cooking School has an 80-year history in 
Kyoto, with modern facilities. A qualified cooking instructor 
will demonstrate the making of Japanese cuisine.

Following the cooking class and lunch, you will visit the Kyoto 
Nishiki market. Shopkeepers at the Food Market, sometimes 
known as the “Kitchen of Kyoto,” rise early to sell fish, meat, 
dried foods, side dishes, yuba (tofu skin), and Kyoto vegeta-
bles on the 400 meter path from Teramachi to Takakura.

Social Events & Tours
Tuesday, September 21 • 12:00 – 17:00 
Thursday, September 23 • 12:00 – 17:00
Kyoto World Heritage Tour
This world heritage course will take participants to beautiful 
Mt. Hiei’s Enryaku-ji Temple. Enraku-ji Temple is said to be one 
of the main spiritual centers of Japanese culture. An ancient 
monastery complex atop Mt. Hiei-zan, it is a richly atmo-
spheric place with old temples and artifacts, misty ravines 
and towering cedars, and a long, fascinating history. It is a 
marvelous place to visit, combining choice hiking (and great 
views) with a chance to explore an important site of Japanese 
history. The tour will then proceed to Ginkaku-ji Temple, a 
temple belonging to the Buddhist Shokoku School of the 
Rinzai Zen sect. Ginkaku-ji Temple (The Silver Pavilion) is an 
elegant temple set in beautiful grounds at the foot of Kyoto’s 
eastern mountains. Its grounds are an outstanding example 
of Japanese landscape architecture. Whether one is sitting on 
the landing beside the unique sand garden with its 2-metre 
silver cone, or walking the trail and catching glimpses of 
the Pavilion from different vantage points, one is constantly 
aware of the lovely details which move the heart. This tour 
does not include lunch, please plan accordingly. 

Thursday, September 23
Instructional Course Lecture
12:30-14:30 – Main Hall

Growing Spine Surgery: Options, Tips, Techniques & Results
Paul D. Sponseller, MD, Chair

This instructional course lecture will discuss various options 
for management of the growing spine. Both VEPTR and grow-
ing rods will be discussed. Experience experts will discuss 
their preferred techniques for handling problem situations. 

Introduction
Paul D. Sponseller, MD

Basic Principles of Growing Spine
Charles E. Johnston, MD

Classification of Growing Spine Treatments and My Decision 
Algorithm
David L. Skaggs, MD

Non-Operative Treatment: Casting, Bracing and Traction—Indi-
cations, Techniques, Tips & Results
James O. Sanders, MD

VEPTR Guru: My Indications, Techniques, Tips & Results
Robert M. Campbell, Jr., MD

Growing Rod Guru: My Indications, Techniques, Tips & Results
Behrooz A. Akbarnia, MD

Novel Growing Spine Options and the Future of Growing Ap-
proaches
David L. Skaggs, MD

Case Discussion

Educational Events
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Wednesday, September 22 • 08:30 – 16:30  
Thursday, September 23 • 08:30 – 16:30
Arashiyama & Saga Walking Tour

This walking tour will take you to various Temples, through 
the Sagano Bamboo Grove, and over the Togetsukyo Bridge. 
Jakko-in Temple is a convent with a long history. Located 
north of Kyoto near the village of Ohara, the temple is seclud-
ed and the grounds are very quiet. Tenyru-ji is a major temple 
of the Rinzai School. It was built in 1339 on the former site 
of Emperor Go-Daigo’s villa after a priest dreamt of a dragon 
rising from the nearby river. The main attraction of Tenryu-ji 
Temple is the Zen garden dating back to the 14th Century. A 
triumph of design, the garden features a large pond which 
catches the reflection of the maple trees and large rough-
cut rocks on the periphery. The garden has a way of calming 
one’s spirit and it was designed partly for this reason. A visit 
to Toji Temple will show the 5-story, 57-meter high pagoda 
which has long served as a city landmark and a vibrant center 
for spiritual and community life. Lunch is included in this tour.

Wednesday, September 22 •  
09:00 – 18:00
Kyoto One Day Tour
This full day tour (which includes lunch) will visit: Nijo Castle, 
Kinkakuji Temple, Heian-jingu Shrine, Sanjusangendo and 
Kiyomizudera Temples. Kinkakuji Temple or the “Golden 
Pavilion”, a temple richly adorned in gold leaf, reflects beauti-
fully in the water of Kyokochi, the mirror pond. It is perhaps 
the most widely recognized image of Kyoto. Sanjusangendo 
temple name means literally “Hall with thirty three spaces 
between the columns,” describing the architecture of the 
125-meter long main hall of the temple. The longest wooden 
building in the world at a length of 118 meters, Sanjusangen-
do Temple houses one of the most impressive assemblies 
of statues in the world as well. Graceful statues carved out 
of cypress and covered with gold leaf, each has over twenty 
pairs of arms and is responsible for saving many worlds. One 
hundred and twenty-four of these statues, saved from the 
fire which claimed the original temple in 1249, date from the 
temple’s founding in 1164. Kiyomizudera Temple - inspired 
the expression “to jump off the stage at Kiyomizu,” is the 
Japanese equivalent of the English expression “to take the 
plunge”. Kiyomizu-dera Temple is perhaps the most beloved 
of Kyoto’s temples and is a fixture in the minds of the Japa-
nese people. Several waterfalls dot the grounds, thus people 
come to the temple to drink water from the falls by collecting 
it in tin cups; the water is said to have therapeutic properties, 
and drinking from the three different streams is said to confer 
health, longevity, and success in studies. There is also a shrine 
on the grounds, and praying there is said to help one succeed 
in finding an appropriate love match.

Wednesday, September 22 •  
12:00 – 16:00
Japanese Gardens Tour

This garden tour will reveal in the stunning simplicity and 
harmony of the principles of Zen meditation. A visit to the 
Ryoanji Temple, Japan’s most famous “hiraniwa” (flat garden 
void of hills or ponds,) is known for its mysterious rock garden 
which defies attempts at explanation. After sitting and pon-
dering the garden’s “sermon in stone,” you can stretch your 
legs by touring the extensive grounds of Ryoan-ji Temple, 
which includes larger gardens with trees and moss, and the 
Kyoyo-chi pond, which is particularly striking in autumn. 
Once refreshed, you can move to the Heian Jingu Shrine; 
a relatively recent addition to Kyoto’s collection of sacred 
places. This tour does not include lunch, please plan accord-
ingly.

Thursday, September 23 • 12:00 – 17:30
Japanese Fushimi Sake Tour

This tour will take participants to enjoy the Tofuku-ji Temple 
then on to the Gekkeikan

Okura Sake Museum. Tofuku-ji Temple is well known as one of 
the most popular spots for admiring Kyoto’s beautiful autumn 
foliage. The maple trees beside the Tsuten Bridge in the tem-
ple are its centerpiece. Tofuku-ji Temple is also noted for its 
many excellent landscape gardens arranged with a fine blend 
of moss and stones. Throughout its history, it has been one of 
the largest and most important Kyoto Zen temples and gave 
rise to many famous monks. Gekkeikan Okura Sake Museum 
- Though Japanese rice wine is often referred to as sake in 
English, sake in Japanese refers to alcohol in general. In Japan, 
the preferred word for rice wine is “Nihonshu.” There are ap-
proximately 2,000 nihonshu breweries in Japan producing 
more than 10,000 products. If you would like to find out more 
about nihonshu and brewing, the museum may interest you. 
This tour does not include lunch, please plan accordingly.

Thursday, September 23 • 18:00 – 23:00
Farewell Dinner
Location – Westin Miyako Kyoto, Mizuho-No-Ma Ballroom 

The 45th Annual Meeting culminates with a spirited evening 
of culture. Delegates and their guests will enjoy a formal 
event including Samurai warriors, Miako dancers, and Sumo 
wrestling. Enjoy dinner and entertainment with your col-
leagues, and then dance the night away.  Attire is black tie 
optional.

The Farewell Dinner is supported by a grant from Medtronic.

Social Events & Tours
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Social Events & Tours
Friday, September 24 • 09:00 – 17:30
Nara Tour
In 2010, Nara is celebrating its 1300th anniversary as the 
previous capital of Japan. The Nara City offers people, nature 
and a history of over 1,300 years.  This tour, which includes 
lunch, will talk participants to Nara with a visit at two temples.  
The world famous Todaiji Temple, designated as a world 
heritage site, contains various pavilions and halls, includ-
ing many designated as national treasures of Japan. Horyuji 
Temple, Established in 607 A.D. by Prince Shotoku, a vigorous 
supporter of Buddhism, Horyuji Temple was inscribed on the 
world heritage list in 1993 as the oldest wooden structure in 
the world. Various national treasures representing Japanese 
Buddhist art are displayed, such as the statue of “Kudara Kan-
non” in the treasure house.

Friday, September 24 • 12:30 – 16:00
Kyoto Handicraft Center
Kyoto Handicraft Center (KHC) was opened in 1967. Since 
then has offered beautiful and skilful Japanese handicrafts 
which fascinate people all over the world. All kinds of Japa-
nese and Kyoto traditional crafts and specialty goods wait for 
you at KHC. What is more, your shopping is all duty-free. Why 
not visit KHC and find something which makes your Kyoto 
trip more memorable?  Shuttle busses will depart the Kyoto 
International Conference Center at 12:45, 13:45, and 15:45.  
Check your registration packet for more information and sav-
ings coupons!
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isclosures

It is the policy of American Academy of Orthopaedic Surgeons (AAOS) and Scoliosis Research Society to ensure balance, inde-
pendence, objectivity, and scientific rigor in all its educational activities.  All faculty participating in our programs are expected 
to disclose any relationships they may have with commercial companies whose products or services may be mentioned so 
that participants may evaluate the objectivity of the presentations. In addition, any discussion of off-label, experimental, or 
investigational use of drugs or devices will be disclosed by each of the faculty members.  The options to disclose are as follows:

a.  Grants/Research Support
b.  Consultant
c.  Stock/Shareholder
d.  Speakers’ Bureau
e.  Other Financial Support
f.  Over $10,000

The Scoliosis Research Society does not view the existence of these disclosed interests or commitments as necessarily imply-
ing bias or decreasing the value of the author’s participation in the Annual Meeting & Course.

Name Country Relationship Disclosure

Program Committee Co-Chairs
Noriaki Kawakami, MD  Japan  Medtronic (b); Showa Med Co. Ltd. (e)
Michael J. Yaszemski, MD uSA  Health and Human Services (a); National Institutes of Health 

(NIAMS & NICHD) (a, b); Osteotech (b); Wyeth (b); BonWRX (b); 
K2M (b)

Program Committee Members
Todd Albert, MD    uSA  AO (a); Biomet (b); (a); Biomerix (c); Breakaway Imaging (c); 

Cervitech (a); DePuy Spine (a,b,e); Gentis (c); Invuity (c); K2M 
(c); Medtronic(a); Paradigm Spine (c); Pioneer (c); Stryker (a); 
Synthes; Vertech (c)

R. Haluk Berk, MD Turkey 
Laurel C. Blakemore, MD uSA K2M (a, b, d); Globus Medical (d); OrthoPediatrics (b)
Andrew M. Casden, MD uSA No Relationships
Patrick J. Connolly, MD  uSA  Apatech (a, b); K2M (b, c)
Marinus de Kleuver, MD, PhD Netherlands 
William F. Donaldson, III, MD uSA Stryker (a)
Lawrence G. Lenke, MD  uSA   Axial Biotech (a); DePuy Spine (a); Medtronic, Orthosensor (e); 

Quality Medical Publishing (e)
Peter O. Newton, MD  uSA   Axial Biotech (a); DePuy Spine (a, b, d, e); Nuvasive (c); Stryker (d)
Peter S. Rose, MD uSA AO (a); DePuy, a Johnson & Johnson Company (a); Implex (a); 
Medtronic (a); Stryker (a); Zimmer (a)
Daniel J. Sucato, MD, MS  uSA  Medtronic (a); Depuy Spine (a)

Program Reviewers (if not listed above)
Michael Ain, MD uSA DePuy, a Johnson & Johnson Company (a); Stryker (b) 
Burak Akesen, MD uSA No Relationships
Michael Albert, MD uSA Zimmer (a, b); Accuray (b); Stryker (b) 
Elizabeth Ames, MD uSA Stryker Spine (a); Synthes (a); 
Eric Buchl uSA No Relationships
Michael Daubs, MD uSA Stryker (a); Synthes (b)
ujjwal Debnath, FRCS united Kingdom No Relationships
Mark B. Dekutoski, MD  uSA   DePuy Spine (e); Mayo Foundation Dept Intellectual Properties 

(a,e); Medtronic (b, e); Stryker (e); Synthes (e)
Paul Glazer, MD uSA  Biomet (b, d); K2M (b); Promethean Surgical Devices (c); Pio-

neer Surgical (c) 
Brian Hsu, MD Australia No Relationships
Paul Huddleston, III, MD uSA Synthes (a)
Henry Iwinski, Jr. MD uSA No Relationships
Khaled Kebaish  uSA   DePuy Spine (a, b); K2M (a, c)
Stephen J. Lewis, MD, MSc, FRCS Canada Synthes (b); Stryker (b, d); Medtronic (b, d); DePuy (b, d); Baxter (d)

Disclosure Information
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Praveen V. Mummaneni, MD, uCSF uSA Medtronic (a, b); DePuy Spine (b)
Gregory M. Mundis, MD  uSA  DePuy (a); NuVasive (a); K2M (a)
Michael O’Brien, MD uSA  DePuy Spine (b, d, e); Medtronic Sofamor Danek (b, e); Osteo-

tech (b)
Brian A. O’Shaughnessy, MD uSA   DePuy Spine (b); Medtronic Spine & Biologics (b); Stryker Spine (b)
Kenneth J. Paonessa, MD  uSA  No Relationships
B. Stephens Richards, MD  uSA  Medtronic (a)
Michael Roh, MD uSA Medtronic Sofamor Danek (d)
Yutaka Sasao, MD Japan  Medtronic (d); Stryker Co. (d); Takeda (d); Novartis (d); Eisai (d); 

Tanabe-Mitsubishi (d); Asuterasu (d)
Suken A. Shah, MD  uSA  Axial Biotech Inc. (a); DePuy Spine (a, b, e)
Hawart Singh, MD  No Relationships
Brian Smith, MD uSA Stryker (a)
Joseph Verska, MD uSA 

Education Committee Chair
Joseph Perra, MD uSA  Abbott Northwestern Hospital (e); DePuy Spine (a); Medtronic 

(a, b, d, e); Stryker (d)

Education Committee Members
Ahmet Alanay, MD Turkey No Relationships
Phillip S. Anson, MD uSA  Abbot Laboratories (c); Johnson & Johnson (c); MedCo (c); 

Medtronic (c); Pfizer (c); Stryker (c)
Allen W. Carl, MD uSA  Cardiomems (b); Facet Solutions (c) K2M (b, c, e) K Spine (c); 

Highgate Orthopedics (c); Intrinsic Orthopedics (c); Musco-
skeletal Transplant Foundation (b); Replication Medical (c); 
Trans1 (c)

Mark Dekutoski, MD uSA Medtroic Sofamor Danek (b, e) 
John R. Dimar, II, MD uSA  Medtronic (a, b, d, e); Spinal Trauma Study Group (d); Spinal 

Deformity Study Group (d); Bethesda Spine Workshop (d)
Lawrence L. Haber, MD uSA Aircast (a); DePuy (a, b)
Kamal N. Ibrahim, MD uSA DePuy(b,e); Medtronic (e); SpineCraft (c)
Eric T. Jones, MD uSA No Relationships
Paul D. Sponseller, MD  uSA  DePuy Spine (a, e); Globus Medical (e)
Adam L. Wollowick, MD  uSA  DePuy Spine (a); K2M (a); Stryker Spine (a)

Pre-Meeting & Combined Course Faculty (if not listed above)
Kuniyoshi Abumi, MD Japan No Relationships
Kenneth MC Cheung, MD Hong Kong Synthes (a)
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Wednesday, September 22, 2010
Session I – Adolescent Idiopathic Scoliosis/Basic Science
Moderators: Noriaki Kawakami, MD and B. Stephens Richards, III, MD 

08:01-08:05
Paper #1 Clinical Effectiveness of School Screening for Adolescent Idiopathic Scoliosis: A Large Population-

Based Retrospective Cohort Study
Keith D. Luk, MD; Chun Fan Lee; Kenneth M. Cheung, MD; Jack C. Cheng, MD; Bobby KW Ng, MD; Tsz Ping 
Lam, MB,BS; Kwok Hang Mak, MBBS, MSc Public Health; Paul SF Yip; Daniel Y. Fong, PhD

08:05-08:09 
Paper #2 Brace Treatment Controls Progression in Adolescent Idiopathic Scoliosis

Donald E. Katz, BS, CO; John A. Herring, MD; Richard Browne, PhD; Derek M. Kelly, MD; John G. Birch, MD, 
FRCS(C)

08:09-08:13 
Paper #3 Vertebral Body Stapling (VBS) vs. Bracing for Patients with High-Risk Moderate Idiopathic 

Scoliosis (IS)
Laury Cuddihy, MD; Aina J. Danielsson, MD, PhD; Patrick J. Cahill, MD; John Richmond, MD; Amer F. Samdani, 
MD; Mary Jane Mulcahey, PhD; Randal R. Betz, MD

08:13-08:22 Discussion

08:23-08:27 
Paper #4 Are Surgical Results in Larger Curves Inferior to Those in Smaller Curves?

James O. Sanders, MD; Lawrence G. Lenke, MD; John B. Emans, MD; Charles E. Johnston, MD; B. Stephens 
Richards, MD; Daniel J. Sucato, MD, MS; Mohammad Diab, MD; Mark A. Erickson, MD; David W. Polly, MD

08:27-08:31 
Paper #5 Larger Curve Magnitude is Associated with Increased Perioperative Healthcare Resource 

Utilization: A Multi-Center Analysis of 422 Adolescent Idiopathic Scoliosis Curves
Firoz Miyanji, MD, FRCSC; Gerard P. Slobogean, MD, MPH; Amer F. Samdani, MD; Randal R. Betz, MD; 
Christopher W. Reilly, MD, FRCSC; Bronwyn Slobogean, PA-C; Peter O. Newton, MD

08:31-08:35 
Paper #6 Should We Worry About Waiting Times for Idiopathic Scoliosis Surgery?

Stefan Parent, MD, PhD; Marjolaine Roy-Beaudry, MSc; Emmanuelle Coindet; Julie Joncas, B.Sc; Jean-Marc 
Mac-Thiong, MD, PhD; Marie Beauséjour; Hubert Labelle, MD

08:35-08:44 Discussion

08:45-08:49 
*Paper #7 Long-Term Follow-Up of Thoracic Idiopathic Scoliosis with Pedicle Screw Instrumentation - More 

Than Ten Years Follow-Up
Se-Il Suk, MD; Jin-Hyok Kim; Dong-Ju Lim; Sung-Soo Kim; Tae-Hyung Kim; Jung-Il Han; Seung-Hyun Choi

08:49-08:53 
*Paper #8 Long-Term Follow-Up Study of Unfused Segments of Idiopathic Scoliosis: Evaluation of X-Ray and 

MRI Images after More than 10 Years Postoperative
Noriaki Kawakami, MD; Kenji Seki, MD, PhD; Taichi Tsuji, MD; Kazuyoshi MIyasaka, MD; Tetsuya Ohara; Ayato 
Nohara; Michiyoshi Sato; Kenyu Ito

08:53-08:57 
*Paper #9 Long-Term Clinical Outcomes of Surgery for Adolescent Idiopathic Scoliosis 21 to 41 Years Later

Tsutomu Akazawa, MD; Shohei Minami; Toshiaki Kotani; Kazuhisa Takahashi

08:57-09:06 Discussion
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09:07-09:11 
Paper #10 Dual-Rod Anterior Spinal Fusion for Adolescent Idiopathic Scoliosis Outcomes at Minimum 

Five-Years Compared to Previous Two-Year Follow-Up
Lukas P. Zebala, MD; Jacob M. Buchowski, MD, MS; Keith H. Bridwell, MD; Linda Koester

09:11-09:15 
Paper #11 A New Warning Criteria for Intraoperative Somatosensory Evoked Potential Monitoring in 

Scoliosis Surgery. A Prospective Multi-Center Study
Yong Hu, PhD; Wa Y. Wong, MD; Kenneth M. Cheung, MD; Keith D. Luk, MD; Fan Jiang; Guixing Qiu, MD; 
Yuguang Chen

09:15-09:19 
Paper #12 Significant Differences Among Patients in Lenke Curve Types

Paul D. Sponseller, MD; John M. Flynn, MD; Peter O. Newton, MD; Baron S. Lonner, MD; Michelle C. Marks, PT, 
MA; Tracey Bastrom, MA; Maty Petcharaporn, BS; Randal R. Betz, MD

09:19-09:28 Discussion

09:29-09:33 
*Paper #13 Do Intra-Operative Antifibrinolytics Reduce Blood Loss in Adolescent Idiopathic Scoliosis? A 

Prospective Randomized Comparison
Kushagra Verma, MS; Thomas Errico, MD; Neil Bharucha; Christopher Diefenbach, BS; Laura E. Dean, BA; Shaun 
Xavier, MD; Joseph Dryer; Tessa Huncke, MD; Kirsten Boenigk, MD, PhD; Baron S. Lonner, MD

09:33-09:37 
Paper #14 Traction X-Ray Under General Anesthesia (TrUGA) Helps To Save Motion Segment In Surgical 

Treatment of Lenke Type 3C and 6C Curves
Cagatay Ozturk, MD; Ahmet Alanay, MD; Mehmet Tezer; Mehmet Aydogan; Kursat Ganiyusufoglu; Azmi 
Hamzaoglu, MD

09:37-09:41 
Paper #15 Role of Preoperative Cardiac Screening Studies in Adolescent Idiopathic Scoliosis Surgery

Roger F. Widmann, MD; Patrick A. Flynn, MD; Gilbert Chan; Jeanine M. Kozich, MD; Oheneba Boachie-Adjei, 
MD; John S. Blanco, MD; Daniel W. Green, MS, MD, FACS; Lisa S. Ipp, MD

09:41-09:50 Discussion

09:50-10:10 Break

Session II – Adolescent Idiopathic Scoliosis/Basic Science
Moderators: Nobumasa Suzuki, MD and Jack M. Flynn, MD

10:11-10:15 
Paper#16 How Much is Too Much? Higher Degrees of Curve Correction Correlate with Worsened Sagittal 

Balance
Michael G. Vitale, MD, MPH; Omar F. Jameel, MD; Daniel J. Sucato, MD, MS; B. Stephens Richards, MD; John B. 
Emans, MD; Mark A. Erickson, MD; James O. Sanders, MD; Lawrence G. Lenke, MD 

10:15-10:19 Paper #17
Paper #17 Residual Thoracic Hypokyphosis Following Posterior Spinal Fusion in Adolescent Idiopathic 

Scoliosis: Risk Factors and Clinical Ramifications
Nicholas Fletcher, MD; Jeffrey Hopkins, MSN, RN; Anna McClung, RN; Richard Browne, PhD; Daniel J. Sucato, 
MD, MS

10:19-10:23 
Paper #18 Analysis of Internal Construct Validity of the SRS-24 Questionnaire

Dominique A. Rothenfluh, MD, PhD; Georg Neubauer, MD; Kan Min, MD

10:23-10:32 Discussion

Wednesday, September 22, 2010
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10:33-10:37 
Paper #19 Validation of the Scoliosis Appearance Questionnaire

Leah Y. Carreon, MD, MSc; James O. Sanders, MD; David W. Polly, MD; Daniel J. Sucato, MD MS; Stefan Parent, 
MD, PhD; Beverly E. Diamond, PhD

10:37-10:41 
Paper #20 Cognitive Testing of the Spinal Appearance Questionnaire (SAQ) with Typically Developing Youth 

and Youth with Idiopathic Scoliosis
Mary Jane Mulcahey, PhD; Anna Marie Santangelo, RN; Kim Costello; Lisa Merenda, RN; Ross Chafetz; Amer F. 
Samdani, MD; Randal R. Betz, MD

10:41-10:45 
Paper #21 Body Image Disturbance Questionnaire-Scoliosis Version: Discriminant Validity in AIS

Jennifer Ahn, MS; Phedra Penn, MS; Neil Bharucha; Joshua D. Auerbach, MD; Suken A. Shah, MD; Baron S. 
Lonner, MD

10:45-10:54 Discussion

10:55-10:59 
Paper #22 In Vivo Forces Resulting from Spinal Rod Instrumentation for Scoliosis Correction

Diana A. Glaser, PhD; Krishna C. Ravi; Thomas Nunn, BS; Tracey Bastrom, MA; Peter O. Newton, MD

10:59-11:03 
Paper #23 Pedicle Response During Insertion of Pedicle Screws: in Pediatric and Adult Thoracolumbar Spine: 

A Biomechanical Comparison of Five Age Groups
Anthony S. Rinella, MD; Amy Wickman, MD; Patrick J. Cahill, MD; Mark Sartori; Alexander Ghanayem; Avinash 
G. Patwardhan, PhD; Robert M. Havey, BS

11:03-11:07 
†Paper #24 Effect of Spinal Shortening on Motor-Evoked Potentials and Spinal Cord Blood Flow

Hitesh N. Modi, MS, PhD; Seung-Woo Suh, MD, PhD; Jae Hyuk Yang, MD; Jae-Young Hong, MD

11:07-11:16 Discussion

11:17-11:21 
†Paper #25 Mechanism of Osteoporosis in Adolescent Idiopathic Scoliosis: Experimental Scoliosis in 

Pinealectomized Chickens
Masafumi Machida, MD; Hiroyuki Katoh; Hitoshi Kono; Shinjiro Kaneko; Kentaro Fukuda; Masashi Saito; 
Masakazu Takemitsu

11:21-11:25 
†Paper #26 Vertebral Growth Modulation in the Porcine Scoliosis Model Assessed by Computed Tomography: 

3-D Effect of a Corrective Tether
Frank J. Schwab, MD; Ashish Patel, MD; Virginie C. Lafage, PhD; Benjamin ungar; Jean-Pierre C. Farcy, MD

11:25-11:29 
Paper #27 The Role of Remodeling and Asymmetric Growth in Vertebral Wedging

David D. Aronsson, MD; Ian A. Stokes, PhD; Carole McBride

11:29-11:33 
Paper #28 Innovation in Growing Rod Technique; Study of Safety and Efficacy of Remotely Expandable Rod 

in Animal Model
Behrooz A. Akbarnia, MD; Gregory M. Mundis, MD; Pooria Salari, MD; Burt Yaszay, MD

11:33-11:45 Discussion

Wednesday, September 22, 2010
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11:45-11:48 Harrington Lecture Introduction 
Richard E. McCarthy, MD
SRS President

11:48-12:15 Harrington Lecture
 The Role of Anterior Reconstruction Surgery in Treatment of Scoliosis and Thoracolumbar Spinal 

Fractures
Kiyoshi Kaneda, MD

Session III – Adult Spinal Deformity
Moderators: Steven D. Glassman, MD and Frank J. Schwab, MD

13:15-13:19 
Paper #29 The Impact of Adult Scoliosis on the Cervical Spine

Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Frank J. Schwab, MD; Christopher I. Shaffrey, MD; Serena 
S. Hu, MD; Keith H. Bridwell, MD

13:19-13:23 
Paper #30 Cervical Stenosis in Adult Spinal Deformity Surgery: Incidence, Treatment and Complications

Matthew J. Geck, MD; Dana Hawthorne, BS, MPAS; John K. Stokes, MD

13:23-13:27  
Paper #31 Hospital Cost Analysis of Adult Scoliosis Surgery in 120 Consecutive Cases

Marc N. Ialenti, BA; Baron S. Lonner, MD; Phedra Penn, MS; Pedro A. Ricart-Hoffiz, MD; Shaun Xavier, MD; 
Lynne Windsor, BS; Frank J. Schwab, MD; Thomas Errico, MD

13:27-13:36 Discussion

13:37-13:41 
*Paper #32 Complications and Risk Factors of Primary Adult Scoliosis Surgery: A Multicenter Study of 306 

Patients
Sebastien Charosky, MD; Pierre Guigui; Arnaud Blamoutier; Pierre Roussouly, MD; Daniel Chopin; Groupe 
d’etude sur la scoliose Ges

13:41-13:45 
*Paper #33 Risk Factors for Major Peri-Operative Complications in Adult Spinal Deformity Surgery: A Multi-

Center Review of 953 Consecutive Patients
Frank J. Schwab, MD; Nicola Hawkinson, MA, NP; Virginie C. Lafage, PhD; Robert A. Hart, MD; Gregory M. 
Mundis, MD; Douglas C. Burton, MD; Breton Line, BSME; Behrooz A. Akbarnia, MD; Oheneba Boachie-Adjei, 
MD; Richard Hostin, MD; Christopher I. Shaffrey, MD; Justin S. Smith, MD, PhD; Kirkham B. Wood, MD; Shay 
Bess, MD; International Spine Study Group

13:45-13:49 
Paper #34 The Effect of Prophylactic Vertebroplasty on the Incidence of Proximal Junctional Kyphosis 

and Proximal Junctional Failure Following Long Posterior Fusion in Adult Spinal Deformities: A 
Prospective Study
Christopher T. Martin, BS; Ahmed S. Mohamed, MD; Richard L. Skolasky, ScD; Khaled Kebaish

13:49-13:58 Discussion

13:59-14:03 
Paper #35 A Prospective Study of Degenerative Lumbar Scoliosis Among Community-Based Female 

Volunteers
Shizuo Jimbo; Tetsuya Kobayashi, MD, PhD; Kiyoshi Aono; Yuji Atsuta; Takeo Matsuno

Wednesday, September 22, 2010
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14:03-14:07 
Paper #36 Myelography in the Assessment of Adult Degenerative Scoliosis

Wendy Bertram; Michael Katsimihas, FRCS Tr &Orth; John Hutchinson; Ian W. Nelson, MB, BS, MCh Orth FRCS; 
Ian J. Harding, BA, BM, BCh, FRCS(Orth)

14:07-14:11 
Paper #37 Prophylactic Preoperative Inferior Vena Cava Filters for Major Spinal Reconstruction in Adults: 

Long-Term Follow-Up
Jamal McClendon, MD; Brian A. O’Shaughnessy, MD; Patrick A. Sugrue, MD; Ryan J. Halpin, MD; Tyler Koski, 
MD; Stephen L. Ondra, MD

14:11-14:20 Discussion

14:21-14:25 
Paper #38 Long Term Survival After Long Primary Fusion for Adult Scoliosis More Than 40 Degrees. 

Prognostic Factors for Reoperation. Does Reoperation Associate Worse SRS22 and SF36 Final 
Follow-Up Scores?
Felisa Sánchez-Mariscal; Alejandro Gomez Rice, MD; Enrique Izquierdo, MD, PhD; Lorenzo Zúñiga, MD; Javier 
Pizones, MD, PhD; Patricia Álvarez González

14:25-14:29 
Paper #39 Long Fusions to the Sacrum in Elderly Patients with Spinal Deformity

Charles H. Crawford, MD; Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Keith H. Bridwell, MD

14:29-14:33 
Paper #40 Prevalence and Outcomes of Coronal Decompensation Following Primary Multilevel Spinal 

Fusion for Adult Deformity
Joshua M. Pahys, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Lukas P. Zebala, MD; Samuel K. Cho, MD; 
Matthew M. Kang, MD; Woojin Cho, MD PhD; Christine Baldus, RN, MHS

14:33-14:42 Discussion

14:43-14:47 
Paper #41 Thoracic Three Column Osteotomy for Adult Spinal Deformity Improves Regional Deformity and 

Pelvic Tilt
Shay Bess, MD; Frank J. Schwab, MD; Virginie C. Lafage, PhD; Richard Hostin, MD; Christopher P. Ames, MD; 
Eric Klineberg, MD; Oheneba Boachie-Adjei, MD; Douglas C. Burton, MD; Robert A. Hart, MD; Christopher I. 
Shaffrey, MD; Justin S. Smith, MD, PhD; International Spine Study Group

14:47-14:51 
Paper #42 Comparison of Pedicle Subtraction Osteotomy in Fixed Vs. Flexible Sagittal Imbalance

Kyu-Jung Cho, MD; Ki-Tack Kim, PhD; Whoan Jeang Kim; Sang-Hun Lee; Jae-Hoon Jung

14:51-14:55 
Paper #43 Interradicular Bone-Disc-Bone Osteotomy (BDBO): An Alternative to Other Osteotomy Types for 

the Correction of Thoracolumbar and Lumbar Spine Deformities
Cagatay Ozturk, MD; Mehmet Aydogan; Selhan Karadereler; Mehmet Tezer; Ahmet Alanay, MD; Azmi 
Hamzaoglu, MD

14:55-14:59 
Paper #44 Changes in Thoracic Kyphosis Negatively Impact Sagittal Alignment Following Lumbar Pedicle 

Subtraction Osteotomy
Virginie C. Lafage, PhD; Eric Klineberg, MD; Frank J. Schwab, MD; Behrooz A. Akbarnia, MD; Christopher P. 
Ames, MD; Oheneba Boachie-Adjei, MD; Douglas C. Burton, MD; Robert A. Hart, MD; Richard Hostin, MD; 
Christopher I. Shaffrey, MD; Kirkham B. Wood, MD; Shay Bess, MD; International Spine Study Group

14:59-15:11 Discussion

Wednesday, September 22, 2010
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15:12-15:16 
Paper #45 Clinical and Radiographic Factors that Distinguish Between the Best and Worst Outcomes of 

Scoliosis Surgery for Adults 46-85 Years Old
Justin S. Smith, MD, PhD; Christopher I. Shaffrey, MD; Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; 
Frank J. Schwab, MD; Virginie C. Lafage, PhD; Sigurd H. Berven, MD; Keith H. Bridwell, MD

15:16-15:20 
Paper #46 A Correlation of Radiographic and Functional Measurements in Patients Who Underwent Primary 

Scoliosis Surgery in Adult Age
Alejandro Gomez Rice, MD; Felisa Sánchez-Mariscal; Enrique Izquierdo, MD, PhD; Lorenzo Zúñiga, MD; Javier 
Pizones, MD, PhD; Patricia Álvarez González

15:20-15:24 
Paper #47 Comparative Analysis of Clinical Outcome and Perioperative Complications in Primary vs. 

Revision Adult Scoliosis Surgery
Samuel K. Cho, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Matthew M. Kang, MD; Joshua M. Pahys, 
MD; Lukas P. Zebala, MD; Jin-Seok Yi; Woojin Cho, MD PhD; Christine Baldus, RN, MHS

15:24-15:33 Discussion

15:33-15:55 Break

Session IV – Adolescent Idiopathic Scoliosis
Moderators: Lawrence G. Lenke, MD and Peter O. Newton, MD

15:55-15:59 
Paper #48 Does PSF with Pedicle Screws Control Idiopathic Scoliosis with Open Triradiate Cartilages?

Paul D. Sponseller, MD; Peter O. Newton, MD; Baron S. Lonner, MD; Suken A. Shah, MD; Harry L. Shufflebarger, 
MD; Randal R. Betz, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, MA

15:59-16:03 
Paper #49 Which Lenke 1A Curves Are At The Greatest Risk for Adding-On…And Why?

Robert H. Cho, MD; Burt Yaszay, MD; Carrie E. Bartley, MA; Tracey Bastrom, MA; Peter O. Newton, MD; Harms 
Study Group

16:03-16:07 
Paper #50 Selective Thoracic Fusion in Adolescent Idiopathic Scoliosis: Implications of Leveling of the 

Lowest Instrumented Vertebra on Lumbar Curvature and Coronal Balance
Melinda S. Sharkey, MD; John M. Flynn, MD; Paul D. Sponseller, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, 
MA; Peter O. Newton, MD; Harms Study Group

16:07-16:11 
Paper #51 Motion of the Spine Pre and Post-Spinal Fusion Compared to Age-Matched

Adam Graf; Peter F. Sturm, MD; Sahar Hassani; Mary Riordan; Kim W. Hammerberg, MD; Joseph Krzak, PT; 
Purnendu Gupta, MD; Gerald F. Harris, PhD

16:11-16:23 Discussion

16:24-16:28 
Paper #52 Meta-Analysis of the Safety and Efficacy of Pedicle Screw Spinal Instrumentation in Pediatric 

Spinal Deformity: Results of SRS and POSNA Task Force
David W. Polly, MD; Charles G. Ledonio, MD; Michael G. Vitale, MD, MPH; B. Stephens Richards, MD

16:28-16:32 
Paper #53 Segmental vs. Non-Segmental Thoracic Pedicle Screws Constructs in Adolescent Idiopathic 

Scoliosis. Is There Any Implant Alloy Effect?
Mario Di Silvestre, MD; Georgios Bakaloudis; Francesco Lolli; Stefano Giacomini

Wednesday, September 22, 2010
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16:32-16:36 
Paper #54 Incidence, Distribution, and Surgical Relevance of Abnormal Pedicles in Normal and AIS Spines: A 

CT Based Study of 6,624 Pedicles
Vishal Sarwahi, MD; Adam L. Wollowick, MD; Terry Amaral, MD; Etan P. Sugarman, MSIV; Lana Nirenstein; 
Beverly Thornhill, MD

16:36-16:40 
Paper #55 Pedicle Screw Fixation Strategies of the Thoracic Curve in Adolescent Idiopathic Scoliosis

Dino Samartzis, DSc, PhD, MSc; Deepa Natarajan, MBBS; Kenny Kwan; Wai Yuen Cheung, MD; Jingfeng Li, MD; 
Yatwa Wong; Lawrence G. Lenke, MD; Keith D. Luk, MD; Kenneth M. Cheung, MD

16:40-16:52 Discussion

Thursday, September 23, 2010
Session V –Complications/Infections/Congenital Deformity
Moderators: Michael Ruf, MD and Muharrem Yazici, MD 

08:00-08:04 
*Paper #56 Morbidity and Mortality of Major Adult Spinal Surgery. A Prospective Cohort Analysis of 942 

Consecutive Patients
John Street, MD, PhD; Brian Lenehan, MD; Michael Boyd, MD; Marcel F. Dvorak, MD; Brian K. Kwon, MD, PhD, 
FRCSC; Scott Paquette, MD; Charles G. Fisher, MD, MHSc

08:04-08:08 
Paper #57 Preoperative ASA Grading is a Robust Predictor of Complication Rates in Patients Undergoing 

Surgery for Major Spinal Deformity
Kai-Ming Fu, MD, PhD; Justin S. Smith, MD, PhD; Joseph H. Perra, MD; David W. Polly, MD; Christopher P. Ames, 
MD; Sigurd H. Berven, MD; D. K. Hamilton, MD; Richard E. McCarthy, MD; Steven D. Glassman, MD; Dennis R. 
Knapp, MD; Christopher I. Shaffrey, MD

08:08-08:12 
Paper #58 Major Complications in Revision Adult Deformity Surgery: Risk Factors and Clinical Outcomes 

with Two to Seven Year Follow-Up
Samuel K. Cho, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Jin-Seok Yi; Woojin Cho, MD PhD; Lukas P. 
Zebala, MD; Joshua M. Pahys, MD; Matthew M. Kang, MD; Christine Baldus, RN MHS

08:12-08:21 Discussion

08:22-08:26 
Paper #59 Prevalence, Outcomes and Risk Factors for Proximal Junctional Kyphosis Following Surgical 

Correction of Adult Idiopathic Scoliosis
Mitsuru Yagi, MD, PhD; Oheneba Boachie-Adjei, MD; Akilah B. King, BA

08:26-08:30 
Paper #60 Myelopathic Patients Who Lack Intraoperative Spinal Cord Monitoring Data Have the Highest 

Rate of Spinal Cord Deficits Following Posterior VCR Surgery
Samuel K. Cho, MD; Lawrence G. Lenke, MD; Shelly Bolon, BS, CNIM; Matthew M. Kang, MD; Lukas P. Zebala, 
MD; Joshua M. Pahys, MD; Woojin Cho, MD PhD; Linda Koester

08:30-08:34 
Paper #61 Delayed Post-Operative Neurologic Deficits in Spinal Surgery

Joshua D. Auerbach, MD; Baron S. Lonner, MD; Kristin E. Kean, BA; Andrew H. Milby, BS; Kenneth J. Paonessa, 
MD; John P. Dormans, MD; Peter O. Newton, MD; Kit M. Song, MD

08:34-08:43 Discussion

Wednesday, September 22, 2010
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08:44-08:48 
Paper #62 Does BMP Increase the Incidence of Perioperative Complications in Spinal Fusion? A Comparison 

of 55,862 Cases of Spinal Fusion with and without BMP. 
Brian J. Williams, MD; Justin S. Smith, MD, PhD; Kai-Ming Fu, MD, PhD; D. K. Hamilton, MD; Joseph H. Perra, 
MD; David W. Polly, MD; Christopher P. Ames, MD; Sigurd H. Berven, MD; Richard E. McCarthy, MD; Steven D. 
Glassman, MD; Dennis R. Knapp, MD; Christopher I. Shaffrey, MD

08:48-08:52 
Paper #63 Surgical Outcome of 72 Cases of Tuberculous Paraplegia. A Retrospective Analysis

Shaligram Purohit; Mihir Bapat, MS, DNB; Kshitij S. Chaudhary, MS, DNB; Nanjundappa S. Harshavardhana, MS; 
umesh Metkar, MD; Vinod Laheri, MS

08:52-08:56 
Paper #64 Perioperative Complications of Pediatric Vertebral Column Resections

Peter O. Newton, MD; Lawrence G. Lenke, MD; Harry L. Shufflebarger, MD; Daniel J. Sucato, MD MS; John B. 
Emans, MD; Paul D. Sponseller, MD; Suken A. Shah, MD; Tracey Bastrom, MA

08:56-09:05 Discussion

09:06-09:10 
Paper #65 Comparison of Spinal Deformity Surgery in Patients with Non-Insulin Dependent Diabetes 

Mellitus (NIDDM) vs. Controls
Woojin Cho, MD, PhD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Ian G. Dorward, MD; Naoki Shoda; 
Christine Baldus, RN, MHS; Samuel K. Cho, MD; Matthew M. Kang, MD; Lukas P. Zebala, MD; Joshua M. Pahys, 
MD; Linda Koester

09:10-09:14 
Paper #66 Risks of Chemoprophylaxis for Venous Thromboembolism Following Spinal Fusions: A 

Retrospective Review of 351 Consecutive Patients
Tyler Koski, MD; Ryan J. Halpin, MD; Kenneth Vaz, BS; Jamal McClendon, MD; Sara E. Thompson; Patrick A. 
Sugrue, MD

09:14-09:18 
Paper #67 A Comparison of Perioperative and Delayed Major Complications Following 1,630 AIS Procedures

Burt Yaszay, MD; Caitlin Schulte; Michelle C. Marks, PT, MA; Peter O. Newton, MD; Randal R. Betz, MD; Suken A. 
Shah, MD; Baron S. Lonner, MD; Harry L. Shufflebarger, MD; John M. Flynn, MD; Harms Study Group

09:18-09:27 Discussion

09:28-09:32 
Paper #68 Morbidity and Mortality Associated with the Operative Treatment of Disorders of the Pediatric 

Spine: A Report From the SRS M&M Committee
Kai-Ming Fu, MD, PhD; Justin S. Smith, MD, PhD; D. K. Hamilton, MD; Joseph H. Perra, MD; David W. Polly, MD; 
Christopher P. Ames, MD; Sigurd H. Berven, MD; Richard E. McCarthy, MD; Steven D. Glassman, MD; Dennis R. 
Knapp, MD; Christopher I. Shaffrey, MD

09:32-09:36 
Paper #69 Factors Associated with Loss of Coronal Deformity Correction in Patients with AIS

Steven W. Hwang, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, MA; Peter O. Newton, MD; Randal R. Betz, 
MD; Patrick J. Cahill, MD

09:36-09:40 
Paper #70 Development of the Spinal Canal after Transpedicular Instrumentation in One and Two Year Old 

Children
Michael Ruf, MD; Jurgen Harms, MD

09:40-09:49 Discussion

Thursday, September 23, 2010
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09:50-09:54 
Paper #71 Posterior Vertebral Column Resection for Correction of Severe Rigid Spinal Deformity

Jingming Xie, MD; Yingsong Wang, MD; Ying Zhang, MD; Zhi Zhao, MD

09:54-09:58 
Paper #72 Surgical Management of Congenital Scoliosis (CS) with Split Cord Malformation (SCM)

Jianxiong Shen, MD; Guixing Qiu

09:58-10:02 
Paper #73 Impact of Halo-Gravity-Traction (HGT) on Curve Rigidity and Pulmonary Function: Refining 

Indications for HGT in the Treatment of Rigid Scoliosis & Kyphoscoliosis
Heiko Koller, MD; Vera Gajic; Oliver Meier; Luis Ferraris, MD; Axel Hempfing; Patrick S. Schmitt; Juliane Zenner, 
MD

10:02-10:06 
Paper #74 Various Treatment Options of Congenital Scoliosis -Analysis of Long-Term Follow-Up Results

Martin Repko, PhD; Richard Chaloupka, CSc.; Jan Burda; Jan Pesek

10:06-10:18 Discussion

10:18-10:38 Break

Session VI – Diagnostic Methods/Early Onset Scoliosis
Moderators: Daniel J. Sucato, MD, MS and Koki uno, MD, PhD  

10:38-10:42 
Paper #75 Prevalence, and Association of Scoliosis with Syrinx with or without Chiari Malformation

Christian L. Sybrowsky, MD; Walter F. Krengel, MD

10:42-10:46 
Paper #76 Global Sagittal Spinal Balance: Normative Values From a Prospective Cohort of 715 Asymptomatic 

Adults and 646 Asymptomatic Children
Jean-Marc Mac-Thiong, MD, PhD; Pierre Roussouly, MD; Eric Berthonnaud, PhD; Pierre Guigui; Hubert Labelle, 
MD

10:46-10:50 
Paper #77 Is Radiation-Free Diagnostic Monitoring of Adolescent Idiopathic Scoliosis Feasible Using Upright 

Positional MRI?
Christopher Diefenbach, BS; Baron S. Lonner, MD; Joshua D. Auerbach, MD; Neil Bharucha; Laura E. Dean, BA; 
Yael Goldstein

10:50-10:59 Discussion

11:00-11:04 
*Paper #78 Growing Rod Graduates: Lessons From 58 Patients Who Have Completed Their Lengthenings

John M. Flynn, MD; Lauren A. Tomlinson, BS; Jeff Pawelek, BS; George H. Thompson, MD; Richard E. McCarthy, 
MD; Behrooz A. Akbarnia, MD; Growing Spine Study Group

11:04-11:08 
Paper #79 Outcomes of Growing Rod Techniques in Early Onset Scoliosis: Does the Etiology Matter?

Behrooz A. Akbarnia, MD; Pooria Salari, MD; George H. Thompson, MD; Paul D. Sponseller, MD; John B. Emans, 
MD; Growing Spine Study Group

11:08-11:12 
Paper #80 Pedicle Screws Have Fewer Complications than Hooks in Children with Growing Rods

David L. Skaggs, MD; Karen S. Myung, MD, PhD; Charles E. Johnston, MD; Behrooz A. Akbarnia, MD; Growing 
Spine Study Group

11:12-11:21 Discussion

Thursday, September 23, 2010
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11:22-11:26 
Paper #81 Growing Rods for Pediatric Spinal Deformity: Examining Principles and Practice

Justin S. Yang, MD; Mark McElroy, MS; George H. Thompson, MD; Behrooz A. Akbarnia, MD; Paul D. Sponseller, 
MD; Growing Spine Study Group

11:26-11:30 
Paper #82 Preoperative Thoracic Kyphosis Can Predict Complications in Growing Rod Surgery for Early 

Onset Scoliosis
Samuel Schroerlucke, MD; Pooria Salari, MD; Jeff Pawelek, BS; Gregory M. Mundis, MD; Behrooz A. Akbarnia, 
MD; Growing Spine Study Group

11:30-11:34 
Paper #83 Nutritional Improvement Following Growing Rod Surgery in Children with Early Onset Scoliosis

Karen Myung, MD; David L. Skaggs, MD; George H. Thompson, MD; Behrooz A. Akbarnia, MD; Growing Spine 
Study Group

11:34-11:43 Discussion

11:44-11:48 
Paper #84 Early Onset Scoliosis: The Value of Serial Risser Casts

Sean R. Waldron, MD; Connie Poe-Kochert, BSN; Jochen P. Son-Hing, MD, FRCSC; George H. Thompson, MD

11:48-11:52 
Paper #85 Hybrid Growth Rods Using Spinal Implants on Ribs

Karen S. Myung, MD, PhD; David L. Skaggs, MD; Muharrem Yazici, MD; Mohammad Diab, MD; Hilali H. 
Noordeen, FRCS; Michael G. Vitale, MD, MPH; Charles E. Johnston, MD

11:52-11:58 Discussion

11:58-12:00 2011 IMAST Preview
Todd J. Albert, MD
IMAST Committee Chair

12:00-12:03 2011 Annual Meeting Preview
Steven D. Glassman, MD
John Dimar, MD
Mohammad Majd, MD
Louisville Local Hosts

12:03-12:06 Worldwide Conference Preview
Kamal N. Ibrahim, MD, FRSC(c), MA
Ahmet Alanay, MD 
Worldwide Conference Commitee Co-Chairs

12:06-12:10 Introduction of President

12:10 -12:30 Presidential Address
Richard E. McCarthy, MD
SRS President

Thursday, September 23, 2010
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Session VII – Eitology/Genetics/Innovative Methods/Kyphosis/Miscellaneous
Moderators: James W. Ogilvie, MD and Noberto Ventura, MD, PhD 

08:00-08:04 
†Paper #86 Genome-Wide Array Scan Identified Copy Number Variants Loci Associated with Adolescent 

Idiopathic Scoliosis (AIS)
Rakesh Chettier, MS; Lesa M. Nelson, BS; James W. Ogilvie, MD; Roberto A. Macina, PhD; Kenneth Ward, MD

08:04-08:08 
†Paper #87 Genome-Wide Study Reveals Genetic Loci Associated with Idiopathic Scoliosis

Swarkar Sharma, PhD; Xiaochong Gao; Douglas Londono, PhD; Matthew B. Dobbs, MD; Christina Gurnett, 
MD, PhD; John A. Herring, MD; Derek Gordon, PhD; Carol Wise, PhD

08:08-08:12 
Paper #88 Scoliosis Surgery in Patients with Adolescent Idiopathic Scoliosis Does Not Alter Lung Volume: A 

Three-Dimensional CT Based Study
Terry Amaral, MD; Etan P. Sugarman, MSIV; Adam L. Wollowick, MD; Beverly Thornhill, MD; Vishal Sarwahi, MD
united States

08:12-08:21 Discussion

08:22-08:26 
Paper #89 Matched Cohort Analysis of Posterior Only Vertebral Column Resection vs. Combined Anterior/

Posterior Vertebrectomy for Severe Spinal Deformity
Joshua M. Pahys, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Samuel K. Cho, MD; Lukas P. Zebala, MD; 
Matthew M. Kang, MD; Woojin Cho, MD PhD; Linda Koester

08:26-08:30 
Paper #90 Multicenter Analysis of 147 Consecutive Vertebral Column Resections for Severe Pediatric Spinal 

Deformity
Lawrence G. Lenke, MD; Peter O. Newton, MD; Daniel J. Sucato, MD, MS; Harry L. Shufflebarger, MD; John B. 
Emans, MD; Paul D. Sponseller, MD; Suken A. Shah, MD; Brenda Sides, MA; Kathy Blanke, RN

08:30-08:34 
Paper #91 Prompt Response to Critical Spinal Cord Monitoring Changes During Vertebral Column Resection 

Results in a Low Incidence of Permanent Neurologic Deficit
Scott J. Luhmann, MD; Sara Fuhrhop; June C. Smith, MPH

08:34-08:43 Discussion

08:44-08:48 
Paper #92 Comparison Between PSO and Anterior Corpectomy and Plating for Treating Post-Traumatic 

Kyphosis. A Multicenter Study
Mohammad M. El-Sharkawi, MD; Wael Koptan, MD; Yasser ElMiligui, MD, FRCS

08:48-08:52 
Paper #93 Loss of Correction in Treatment of Thoracolumbar Kyphosis Secondary to Ankylosing Spondylitis: 

A Comparison Between Smith-Petersen Osteotomies and Pedicle Subtraction Osteotomy
Xinhua Wang; Yong Qiu, MD; Zezhang Zhu, MD; Feng Zhu; Bin Wang, MD; Yang Yu; Bangping Qian; Xu Sun, 
MD, PhD; Weijun Wang, PhD

08:52-08:56 
Paper #94 Sterility of Posterior Elements of Spine in Posterior Correction Surgery

Morio Matsumoto, MD; Yuta Shiono; Youhei Takahashi; Kota Watanabe; Kazuhiro Chiba, MD, PhD; Yoshiaki 
Toyama

08:56-09:05 Discussion
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09:06-09:10 
Paper #95 A Prospective, Randomized, Double-Blind, Placebo-Controlled Study on Efficacy of Intraoperative 

Ketamine in Reduction of Postoperative Pain in Opiate-Dependent Chronic Back Pain Patients 
Undergoing Spinal Surgery
Randy W. Loftus, MD; Dilip K. Sengupta, MD

09:10-09:14 
Paper #96 Antifibrinolytic Agents Substantially Reduce Blood Loss During Vertebral Column Resection 

Procedures
Peter O. Newton, MD; Tracey Bastrom, MA; John B. Emans, MD; Suken A. Shah, MD; Harry L. Shufflebarger, MD; 
Paul D. Sponseller, MD; Daniel J. Sucato, MD, MS; Lawrence G. Lenke, MD

09:14-09:18 
Paper #97 The Natural History of Dural Ectasia in Marfan Syndrome

Addisu Mesfin, MD; Nicholas Ahn, MD; John Carrino, MD; Paul D. Sponseller, MD

09:18-09:27 Discussion

09:28-09:32 
Paper #98 Analysis of Preexistent Vertebral Rotation in the Normal,  Non-Scoliotic Infantile, Juvenile and 

Adolescent Spine
Michiel Janssen; Jan Willem M. Kouwenhoven, MD, PhD; Tom P. Schlösser; Koen L. Vincken, PhD; Rene M. 
Castelein, MD, PhD

09:32-09:36 
Paper #99 Is Iliac Crest Bone Graft Still the Gold Standard in Spinal Fusion Surgery? A Survey of Spine 

Surgeons
Michelle E. Aubin, MD; Jason C. Eck, DO, MS; Anthony Lapinsky, MD; Patrick J. Connolly, MD

09:36-09:40 
Paper #100 Does Preoperative Bowel Preparation Reduce Post-Operative Bowel Morbidity and Length of Stay 

After Scoliosis Surgery?
John T. Smith, MD

09:40-09:49 Discussion

09:50-09:58 Transfer of Presidency

09:58-10:15 Awards Presentation
Russell A. Hibbs Awards
Louis A. Goldstein Award
John H. Moe Award
Lifetime Achievement Awards

10:15-10:35 Break

Session VIII – Neuromuscular Deformity/Spondylolisthesis/Tumors
Moderator: Morio Matsumoto, MD and Paul D. Sponseller, MD

10:35-10:39 
Paper#101 Long-Term Results From Steroid (Deflazacort) Treatment in the Development of Scoliosis in 

Duchenne Muscular Dystrophy
Benjamin Alman, MD; Doug Biggar

10:39-10:43 
Paper #102 Is Pre-Operative Pulmonary Function Test Valuable in Surgery for Flaccid Neuromuscular 

Scoliosis?
Hak-Sun Kim, MD; Eun-Su Moon, PhD; Hwan-Mo Lee; Seong-Hwan Moon, PhD, MD; Hyon-su Chong, MD; 
Do-Hyun Kim; Dong-Eun Shin, PhD

Friday, September 24, 2010
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10:43-10:52 
Paper #103 Growing Rods for Scoliosis in Spinal Muscular Atrophy

Paul D. Sponseller, MD; Mark McElroy, MS; Rishi Kadakia; Adam Shaner, BS; George H. Thompson, MD; Behrooz 
A. Akbarnia, MD; Growing Spine Study Group

10:52-11:01 Discussion

11:01-11:05 
Paper #104 The Patient with Myelomeningocele: Is Untethering Necessary Prior to Deformity Correction?

Amer F. Samdani, MD; Anthony Fine, BS; Sukhdeep S. Sagoo, DO; Shailja C. Shah; Patrick J. Cahill, MD; David H. 
Clements, MD; Randal R. Betz, MD

11:05 -11:09 
Paper #105 Combined Anterior-Posterior vs. Posterior Only Fusion for Severe Non-Spastic Neuromuscular 

Deformity
Michael S. Chang, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Woojin Cho, MD, PhD; Yu-Hui H. Chang, 
MPH, MS; Ljiljana Bogunovic, MD; Linda Koester; Joshua D. Auerbach, MD; Charles H. Crawford, MD; Brian A. 
O’Shaughnessy, MD

11:09-11:13 
Paper #106 Subsequent, Unplanned Spine Surgery and Life Survival of Patients Operated for Neuropathic 

Spine Deformity
Marc A. Asher, MD; Sue Min Lai, PhD; Douglas C. Burton, MD

11:13-11:17 
Paper #107 Surgical Treatment of Scoliosis in Non-Ambulatory Spastic Quadriplegic Cerebral Palsy Patients: A 

Matched Cohort Comparison of Luque-Galveston Technique and All-Pedicle Screw Constructs
Scott J. Luhmann, MD; Kathryn A. Keeler, MD; Sara Fuhrhop; Murat Oto; Freeman Miller, MD; Kirk W. Dabney, 
MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD

11:17-11:29 Discussion

11:29-11:33 
Paper #108 The Importance of Sagittal Spino-Pelvic Alignment in Low-Grade Spondylolisthesis

Jean-Marc Mac-Thiong, MD, PhD; Pierre Roussouly, MD; Michael T. Hresko, MD; Hubert Labelle, MD

11:33-11:37 
Paper #109 Relationship Between HRQL Measures and Spino-Pelvic Alignment in Adolescent 

Spondylolisthesis Compared to a Control Population
Hubert Labelle, MD; Pierre Roussouly, MD; Jean-Marc Mac-Thiong, MD, PhD; Stefan Parent, MD, PhD; Michael 
T. Hresko, MD

11:37-11:41 
Paper #110 Trends in Lumbar Spine Surgery Rates and Hospital Costs for Pediatric Patients with 

Spondylolysis and Spondylolisthesis
Hongbo Liu; Charles T. Mehlman, DO, MPH; Jun Ying, PhD

11:41-11:45 
Paper #111 Correlation Between Lumbar Lordosis and Isthmic Spondylolisthesis in Young Patients. A 

Radiographic Study in 1,667 Spine Patients
Dietrich Schlenzka, MD, PhD; Mauno Ylikoski, MD; Timo A. Yrjonen; Leena Ristolainen, MSc, PT; Jyrki Kettunen

11:45 -11:57 Discussion



48 Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Sc
ie

nt
ifi

c 
Pr

og
ra

m

Scientific Program

Hibbs awards are given for the best Annual Meeting clinical and basic science presentations.  Nominees are noted with the following annotations.
* Russell A. Hibbs Award Nominee for Best Clinical Presentation  † Russell A. Hibbs Award Nominee for Best Basic Science Presentation

11:57 -12:01 
Paper #112 Introducing a New Health Related Quality of Life Outcome Tool for Metastatic Disease of the 

Spine. Content Validation using the International Classification of Functioning, Disability and 
Health
John Street, MD, PhD; Brian Lenehan, MD; Sigurd H. Berven, MD; Charles G. Fisher, MD, MHSc

12:01-12:05 
Paper #113 The Effect of Surgery on Health Related Quality of Life and Functional Outcome in Patients with 

Metastatic Epidural Spinal Cord Compression: Initial Results of the AOSpine North America 
Prospective Multicenter Study
Michael G. Fehlings, MD, PhD; Branko Kopjar; Alexander R. Vaccaro, MD, PhD; Paul Arnold; Charles G. Fisher, 
MD, MHSc; Ziya L. Gokaslan, MD; James Schuster; Mark B. Dekutoski, MD

12:05-12:09 
Paper #114 Clinical and Radiographic Examinations of Vertebral Arch Reconstruction Based on 90-Degree 

Rotational Laminoplasty After Removal of Spinal Cord and Cauda Equina Tumors
Takashi Asazuma, MD; Yoshiyuki Yato; Hideaki Imabayashi, MD; Yohei Iguchi; Koichi Nemoto, MD

12:09-12:13 
Paper #115 Combined En Bloc Chest Wall Resection and Vertebrectomy of Primary Malignant Spine Tumors

Claudia Druschel; Alexander C. Disch; Ingo Melcher; Norbert Haas; Klaus-Dieter Schaser

12:13-12:25 Discussion

12:25  Adjourn

Friday, September 24, 2010
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Paper #1
Clinical Effectiveness of School Screening for Adolescent Idiopathic Scoliosis: A Large Population-Based Retro-
spective Cohort Study
Keith D. Luk, MD; Chun Fan Lee; Kenneth M. Cheung, MD; Jack C. Cheng, MD; Bobby KW Ng, MD; Tsz Ping Lam, MB, BS; Kwok Hang 
Mak, MBBS, MSc Public Health; Paul SF Yip; Daniel Y. Fong, PhD
China
Summary: The diversely reported clinical effectiveness of school scoliosis has called for the need of large studies with suf-
ficient follow-up of children. Based on a large cohort of children who participated in the Hong Kong scoliosis screening 
program and were followed until the age of 19, the program appears to be sensitive and predictive for screening AIS patients 
with only a low referral rate for radiography. Screening should thus be continued in order to facilitate early administration of 
conservative treatments. 
Introduction: School screening for adolescent idiopathic scoliosis (AIS) has been criticized as resulting in over-referrals for 
radiography and having low predictive values. Indeed, all but one previous retrospective cohort studies had no follow-up as-
sessments of students until their skeletal maturity, leaving any late-developed curves undetected. The one study that complet-
ed this follow-up was well conducted but had low precisions due to its small sample size. Therefore, we aimed to evaluate the 
clinical effectiveness of school scoliosis screening using a large and long-term-followed cohort of students in Hong Kong. 
Methods: A retrospective cohort study was performed on a total of 157,444 students who were eligible for a biennial scolio-
sis screening, and their screening results and medical records up to 19 years of age were available. Screening tests included a 
forward bending test (FBT), angle of trunk rotation (ATR), and moiré topography for those who showed signs of AIS. Students 
with an ATR ≥ 15°, ≥2 moiré lines, or significant clinical signs were referred for radiography and had their Cobb angle measured. 
Results: Of the 115,190 screened students in the cohort, 3,228 (2.8%, 95% CI = 2.7% to 2.9%) were referred for radiography. At 
the final follow-up, the positive predictive values were 43.6% (41.8% to 45.3%) for a Cobb angle ≥20° and 9.4% (8.4% to 10.5%) 
for needing treatment, while the sensitivities were 88.1% (86.4% to 89.6%) and 80.0% (75.6% to 83.9%), respectively. 
Conclusion: This study demonstrated that school scoliosis screening in Hong Kong is predictive and sensitive with a low refer-
ral rate. Screening should thus be continued in order to facilitate early administration of conservative treatments. 
Significance: This was the largest study that responds to the need of large, retrospective cohort studies with sufficient follow-
up to properly assess the clinical effectiveness of school scoliosis screening.
 

Paper #2
Brace Treatment Controls Progression in Adolescent Idiopathic Scoliosis
Donald E. Katz, BS, CO; John A. Herring, MD; Richard Browne, PhD; Derek M. Kelly, MD; John G. Birch, MD, FRCS(C)
United States

 
 
 
Paper #3 
Vertebral Body Stapling (VBS) vs. Bracing for Patients with High-Risk Moderate Idiopathic Scoliosis (IS) 
Laury Cuddihy, MD; Aina J. Danielsson, MD, PhD; Patrick J. Cahill, MD; John Richmond, MD; Amer F. Samdani, MD; Mary Jane 
Mulcahey, PhD; Randal R. Betz, MD 
United States 
Summary: This is a retrospective comparison study of vertebral body stapling (VBS) versus bracing for patients with moderate 
idiopathic scoliosis (IS) (25-44°) using identical inclusion criteria. The results of treatment of thoracic curves measuring 25-34° and all 
lumbar curves, whether by VBS or bracing, appear to be similar. For thoracic curves 35-44°, the results were worst with stapling, which 
has led to alternative fusionless surgery strategies. 
Introduction: We retrospectively compared VBS versus bracing for patients with moderate IS to determine which is more effective at 
maintaining or improving curve magnitude. 
Methods: Inclusion Criteria: 1) Diagnosis of idiopathic scoliosis; 2) age ≥ 8 years 3) curve 25-44°; 4) Risser 0 or 1; 5) minimum 2-year 
follow-up. The VBS cohort was derived from a retrospective IRB-approved analysis of a consecutive series of 160 patients of which 49 
met the inclusion criteria. 43 of the 49 (88%) were available for follow-up. The bracing cohort (N=165) was derived from a bracing 
database from Sweden. “Improvement” was defined as improvement in the pre-treatment Cobb angle of > 10°. “No change” was 
defined as +10° to -10° change, inclusive. “Progression” was defined as worsening of the curve > 10°. 
Results: The average age at initiation of treatment of the VBS group vs. the bracing group was 10.5 yrs vs. 12.7 yrs. Average curve 
size was 31 vs. 32° and average follow-up was 41 vs. 43 months. For thoracic curves 25-34°, VBS had a success rate of 80% versus 
64% for bracing. In thoracic curves 35-44°, VBS and bracing had success rates of 18% and 57%, respectively. For lumbar curves 25-
34°, VBS had a 79% success rate versus 69% for bracing. For lumbar curves 35-44°, VBS had a 60% success rate versus 60% for 
bracing (Table 1). 
Conclusion: In this comparison, the results for treatment of smaller thoracic curves (<35°) and all lumbar curves appear to be similar 

Summary: In 100 patients treated with monitored 
Boston Braces we found a direct correlation between 
hours of brace wear and control of curve progression 
with greatest effect in those with open triradiates who 
were most likely to progress. 
Introduction: The ability of a brace to control progres-
sion of idiopathic scoliosis is unproven. Estimates of 
brace compliance are unreliable. We compared exactly 
measured hours of brace wear with curve progression to 
determine treatment efficacy. 
Methods: 100 patients with AIS with initial curves 25-45 
degrees at Risser 0 (n=75), 1 (n=15), or 2 (n=10) were 
treated with Boston Braces with high accuracy heat 
sensors which recorded actual brace wear throughout 
the treatment period. Treating teams prescribed either 16 
or 23 hours of wear. Failure was defined as >6 degrees of 
progression. 
Results: The hours of brace wear correlated highly with 
lack of curve progression. 82% of patients who wore 
braces >12 hours per day did not progress while only 
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31% of those wearing braces <7 hours per day did not progress,p=0.0005. The correlations were strongest in those at Risser 0 
and open triradiate cartilage status. Consistent wear at school and between school and bedtime resulted in better curve 
control than night wear. 72 patients who did not progress to surgery had 8.1 hours per day of wear compared to 28 patients 
who had surgery who had 4.3 hours per day average wear, p-0.0005 
Conclusion: Therer is a linear relationship between actual hours of wear of a Boston Brace and the prevention of curve 
progression in AIS. We conclude that progression of idioathic scoliosis is prevented by consistent brace wear. 
Significance: We now can counsel patients about treatment with data which shows not only that bracing works but also with 
knowledge of the amount of wear-time required for success.
 

Paper #3
Vertebral Body Stapling (VBS) vs. Bracing for Patients with High-Risk Moderate Idiopathic Scoliosis (IS)
Laury Cuddihy, MD; Aina J. Danielsson, MD, PhD; Patrick J. Cahill, MD; John Richmond, MD; Amer F. Samdani, MD; Mary Jane Mulca-
hey, PhD; Randal R. Betz, MD
United States
Summary: This is a retrospective comparison study of vertebral body stapling (VBS) versus bracing for patients with moderate 
idiopathic scoliosis (IS) (25-44°) using identical inclusion criteria. The results of treatment of thoracic curves measuring 25-34° 
and all lumbar curves, whether by VBS or bracing, appear to be similar. For thoracic curves 35-44°, the results were worst with 
stapling, which has led to alternative fusionless surgery strategies. 
Introduction: We retrospectively compared VBS versus bracing for patients with moderate IS to determine which is more ef-
fective at maintaining or improving curve magnitude. 
Methods: Inclusion Criteria: 1) Diagnosis of idiopathic scoliosis; 2) age ≥ 8 years 3) curve 25-44°; 4) Risser 0 or 1; 5) minimum 
2-year follow-up. The VBS cohort was derived from a retrospective IRB-approved analysis of a consecutive series of 160 patients 
of which 49 met the inclusion criteria. 43 of the 49 (88%) were available for follow-up. The bracing cohort (N=165) was derived 
from a bracing database from Sweden. “Improvement” was defined as improvement in the pre-treatment Cobb angle of > 10°. 
“No change” was defined as +10° to -10° change, inclusive. “Progression” was defined as worsening of the curve > 10°. 
Results: The average age at initiation of treatment of the VBS group vs. the bracing group was 10.5 yrs vs. 12.7 yrs. Average 
curve size was 31 vs. 32° and average follow-up was 41 vs. 43 months. For thoracic curves 25-34°, VBS had a success rate of 80% 
versus 64% for bracing. In thoracic curves 35-44°, VBS and bracing had success rates of 18% and 57%, respectively. For lumbar 
curves 25-34°, VBS had a 79% success rate versus 69% for bracing. For lumbar curves 35-44°, VBS had a 60% success rate versus 
60% for bracing (Table 1). 
Conclusion: In this comparison, the results for treatment of smaller thoracic curves (<35°) and all lumbar curves appear to be 
similar for both VBS and bracing, suggesting that VBS could be used as an alternative to bracing. For thoracic curves 35-44°, the 
results were poor with stapling, which has led to alternative fusionless strategies. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #4
Are Surgical Results in Larger Curves Inferior to Those in Smaller Curves?
James O. Sanders, MD; Lawrence G. Lenke, MD; John B. Emans, MD; Charles E. Johnston, MD; B. Stephens Richards, MD; Daniel J. Su-
cato, MD, MS; Mohammad Diab, MD; Mark A. Erickson, MD; David W. Polly, MD
United States
Summary: Surgery in large curves (>70°) results in more frequent allogenic blood transfusion, osteotomy, complications, 
longer surgical time, lower pulmonary function, larger residual curvature, and fusion into the lower lumbar spine than surgery 
in smaller curves (<60°). Because the surgery is more complex and difficult for larger curves, early detection and referral for 
scoliosis remains important for optimum surgical results. 
Introduction: If surgical results in larger curves are inferior to those in smaller curves, then earlier detection and referral 
should improve outcomes. The purpose of this study is to evaluate surgical results comparing larger to smaller curves. 
Methods: From a prospectively collected database of adolescent idiopathic scoliosis surgery, patients with curves <60° (small-
er curves) preoperatively were compared to those >70° (larger curves) both for perioperative issues and 2 year postoperative 
results. Chi-Square or Fisher’s Exact Tests were used for categorical comparisons, and unpaired t-tests or Wilcoxon Ranked Sums 
for continuous variables. 
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Results: 1729 patients had main curves <60° and 414 had curves >70° preoperatively. Larger curves were more common in 
non-Caucasians than Caucasians (p<0.0001) and in males than females (p=0.0253).  
Patients with larger curves more frequently underwent osteotomies (p<0.0001), were more likely to receive perioperative allo-
genic blood (p<0.0001), have longer operative times (347min vs. 272 min, p<0.0001), and experience complications (p=0.0022) 
than patients with smaller curves. Compared to patients with smaller curves, pulmonary function was significantly lower both 
preoperatively and postoperatively (p<0.001) for those with larger curves. They also had larger residual curves postoperatively 
(p< 0.0001). For each Lenke curve type, there was a shift for larger curves to have instrumentation lower into the lumbar spine, 
which was statistically significant for types 1, 2, 3, and 6. 
On the other hand, those with larger curves had greater curve magnitude percent correction and improvement in SRS and 
SAQ scores than those with smaller curves 
Conclusion: Surgery for larger curves, which is more common in minority populations, is more likely to result in blood transfu-
sion, lower pulmonary function, complications, and fusion into the lower lumbar spine than surgery in smaller curves. 
Significance: Because surgery for larger curves is more difficult with potential long-term effects than surgery in smaller 
curves, early detection and referral for scoliosis appears important for surgical results regardless of whether or not non-opera-
tive treatment is effective.
 

Paper #5
Larger Curve Magnitude is Associated with Increased Perioperative Healthcare Resource Utilization: A Multi-Cen-
ter Analysis of 422 Adolescent Idiopathic Scoliosis Curves
Firoz Miyanji, MD, FRCSC; Gerard P. Slobogean, MD, MPH; Amer F. Samdani, MD; Randal R. Betz, MD; Christopher W. Reilly, MD, FRCSC; 
Bronwyn Slobogean, PA-C; Peter O. Newton, MD
Canada
Summary: Lengthy surgical waitlists for patients with Adolescent Idiopathic Scoliosis (AIS) often result in significant increases 
in curve magnitude. Curve progression has been suggested to increase the predicted complexity of surgery with implications 
on healthcare resource utilization. We found that larger curves lead to increased surgical time, number of levels instrumented, 
and the need for blood transfusion confirming that prolonged waitlists for scoliosis result in greater utilization of perioperative 
healthcare resources. 
Introduction: Lengthy waitlists for surgery are common in publicly funded healthcare systems. Prolonged delays in scoliosis 
surgery can however lead to increasing deformity which can have significant implications on the surgical and peri-operative 
care required, subsequently impacting healthcare resources with greater costs to the healthcare system. We aimed to de-
termine whether surgical correction of larger AIS curves increased the use of health care resources, and to identify potential 
predictors associated with increased peri-operative healthcare resource utilization in the surgical care of AIS patients. 
Methods: A prospective longitudinal multi-center study evaluating operative outcomes of AIS yielded patients with Lenke 1A 
and 1B curves. Surgical time, number of levels instrumented, length of hospitalization, lowest instrumented vertebrae (LIV) and 
allogenic blood transfusion were the primary outcomes studied. Multivariable regression was used to identify potential predic-
tors influencing these healthcare resources. 
Results: 422 subjects with a mean age of 15±2 years were included. The mean thoracic curve was 51.6°±9.5°. Larger curves 
lead to increase in surgical time (p<0.0001), number of levels instrumented (p<0.0001), and the need for blood transfusion 
with every 10 degree increase associated with a 1.5 times greater odds for receiving blood transfusion. Surgeon, bone graft 
method, and LIV were strong predictors of surgical time (R2 =0.73). Length of hospital stay was influenced by surgeon and 
intra-operative blood loss (R2=0.59), while percentage curve correction, upper instrumented vertebrae, and surgeon were 
predictive of the number of levels instrumented (R2=0.66). 
Conclusion: Correction of larger curves is associated with increased utilization of perioperative healthcare resources, specifi-
cally surgical time, number of levels instrumented, and the need for blood transfusion. 
Significance: Policies affecting prolonged waitlists for scoliosis surgery must consider the added costs to the healthcare sys-
tem when treating larger curves and should focus on reducing the wait times.
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Paper #6
Should We Worry About Waiting Times for Idiopathic Scoliosis Surgery?
Stefan Parent, MD, PhD; Marjolaine Roy-Beaudry, MSc; Emmanuelle Coindet; Julie Joncas, BSc; Jean-Marc Mac-Thiong, MD, PhD; Marie 
Beauséjour; Hubert Labelle, MD
Canada
Summary: Four years of consecutive AIS patients were analyzed to find if a long waiting time affects surgery and which 
characteristics can help to prioritize patients on a waiting list. Long waiting time implied considerable progression of curves, 
modification of surgical plan and increase of potential complications. Two variables were related to progression, age and curve 
type. Young patients and patients with double curves should be prioritized. 
Introduction: Curve progression while on a waiting list is a significant concern in AIS, especially when waiting time exceeds 6 
months. The goals of this study is to analyze if waiting time can affect surgical planning, to determine associated complications 
and to define criteria to prioritize patients on waiting lists. 
Methods: 177 consecutive AIS patients who underwent scoliosis surgery between January 2006 and December 2009 were 
analyzed. Selected dependant variables: patient characteristics, waiting time, blood loss and surgical time. Patients with 
significant progression (>10°) while waiting for surgery were analyzed by three spine surgeons to determine if initial surgical 
planning needed to be changed. ANOVA tests were conducted on Cobb max differential (max Cobb angle when patient was 
enlisted compared to pre-operative max Cobb angle). 
Results: Mean waiting time was 225.7±127.3 days with a mean Cobb angle progression of 7.7°±8.6. 47 patients had Cobb 
angle progression of more than 10° with a mean of 19.5°±8.1 and mean waiting time of 221.0±117.3 days. Surgical plan was 
modified for 28 patients between the time they were enlisted and the final surgery done; a combined anterior and posterior 
fusion was needed in 19 subjects, while longer posterior fusion was needed in 23 and pre-operative halo traction in 2. These 
changes in surgical planning significantly increased blood loss to 1408ml compared to 1019ml (p=0.001) and surgery time 
increased from 323 to 418 min (p≤0.001) respectively for combined procedures versus single approaches. Analyses confirmed 
that young age (p≤0.001) and Lenke type (p=0.006) were related to progression, with Lenke types with 2 or more structural 
curves progressing more than single curve Lenke types. 
Conclusion: Long waiting time is associated with significant curve progression, change in surgical planning and potential 
increase of complications. Young patients and patients with double curves should be prioritized. 
Significance: This study demonstrates the importance of reducing waiting time for elective AIS surgery.
 

*Paper #7
Long-Term Follow-Up of Thoracic Idiopathic Scoliosis with Pedicle Screw Instrumentation - More Than 10 Years 
Follow-Up
Se-Il Suk, MD; Jin-Hyok Kim; Dong-Ju Lim, doctor; Sung-Soo Kim; Tae-Hyung Kim; Jung-Il Han; Seung-Hyun Choi
Korea, Republic of
Summary: Selective thoracic fusion in thoracic idiopathic scoliosis was well maintained in 10 years follow up.
Introduction: Selective thoracic fusion with pedicle screw instrumentation has been proven to be an effective method. The 
purpose of this paper is to evaluate the outcome of selective thoracic fusion with pedicle screw fixation in thoracic idiopathic 
scoliosis with a minimum 10 year follow-up. 
Methods: Ninety idiopathic scoliosis patients with 113 thoracic curves corrected by segmental pedicle screw fixation were 
analyzed. The minimum follow-up was 10 yrs (10~15.1 yrs). The deformity correction and spinal balance were evaluated by 
preop and postop standing PA and lateral radiographs. Measurements were made preoperatively, in 1 month, 1, 2, 5 yr and 
most recent follow-up. 
Results: A total of 1,332 thoracic pedicle screws were inserted in the thoracic region (T1~T12). The average age at the time of 
operation was 14.6 yrs (8.9~22.4 yrs). The preop thoracic curve of 53.0 was corrected to 14.8 (71.8% correction) at 1 month after 
surgery. At latest follow up the curve correction was 16.4 (69.1%, 2.6% loss of correction). The non-instrumented lumbar curve 
of 31.7 was corrected to 9.6 (71.1% correction) at 1 month after surgery and measured 10.2 (69.6% correction, 0.6% loss of cor-
rection) at most recent follow-up. The preop thoracic kyphosis of 17.6 was improved to 23.1 one month after surgery and the 
22.6 at latest follow up. The lumbar lordosis of 43.7 was corrected to 44.4 one month after surgery and was 45.7 at most recent 
follow-up. Coronal decompensation occurred in 6 patients in most recent follow-up. Postop distal adding on occurred in 16 
patients who were fused short of the neutral vertebra. Adding on was seen in 6 patients in postop 1 year, 4 in 2 years and 6 in 
5 years. No thoracic hypokyposis or junctional kyphosis was found. 
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Conclusion: Selective thoracic fusion with pedicle screw fixation in thoracic idiopathic scoliosis resulted in correction that 
was well maintained in long term follow up over 10 years. There was no change of correction after 5 years. Distal fusion to the 
neutral vertebra was imperative to avoid adding on deformity that occurred up to 5 years postoperatively. 
Significance: Selective thoracic fusion in thoracic idiopathic scoliosis was well maintained in 10 years follow up.
 

*Paper #8
Long-Term Follow-Up Study of Unfused Segments of Idiopathic Scoliosis: Evaluation of X-Ray and MRI Images after 

More than 10 Years Postoperative
Noriaki Kawakami, MD; Kenji Seki, MD, PhD; Taichi Tsuji, MD; Kazuyoshi MIyasaka, MD; Tetsuya Ohara; Ayato Nohara; Michiyoshi Sato; 
Kenyu Ito
Japan
Summary: This retrospective study was conducted to investigate the existence of disc degeneration (DD) in distal unfused 
segments and clinical outcomes over follow-up (F/u) periods of more than 10 years. 61 patients who matched the inclusion 
criteria: age at op. 11-25 years, AIS, MRI and X-ray images, and postop. F/u period of more than 10 years. Although patients did 
not exhibit any significant symptoms, DD was found in 42.6% patients, 76.9% of DD was located on the L4/5 or L5/S1. 
Introduction: The purpose of this study was to investigate the existence of DD in distal unfused segments and clinical out-
comes in IS over F/u Siperiods of more than 10 years. 
Methods: This was a retrospective study. For 10 years from 1990 to 1999, 307 scoliosis patients underwent surgical correction. 
Of them, 61 patients (male 3, female 28) matched the inclusion criteria: 1) age at op. 11-25 years, 2) adolescent IS, 3) MRI and 
X-ray images, 4) postoperative F/u more than 10 years. Preop., postop., and final F/u main and lumbar curves, DD according to 
Pfirmann’s grading system, and SRS-30 were evaluated by a spine surgeon who neither operated on the patients nor per-
formed routine postop. check-ups on them. 
Results: Patients ages were 15.2 at the time of op. and 27.1 years at F/u. Preop., Postop, and final F/u main scolioses were 
59.0°, 22.7° and 25.2°, respectively. Lumbar curves were 38.7°, 16.0°, and 17.2°. Sagittal curves did not show any significant 
changes. 38 discs of 261 (14.6%) showed DD (Grade III-21, IV-17). 30 of 39 had degenerated discs on L4/5 (11) or L5/S1 (19). 
Of the Grade IV degenerated discs, 2 were lower adjacent to the fusion segments and 11 were located on L5/S1. 26 patients 
(42.6%) showed DD at the final F/u time (D-group) and the final scoliosis angle (30.0°) was significantly higher than those who 
did not show any DD (N-group, 21.5°) (p=0.004). Lumbar curve magnitude did not show any significant difference between 
the two groups. The number of distal mobile segments in group D was significantly less than that of N-group (p=0.03). Clinical 
outcomes evaluated with SRS-30 also demonstrated no significant difference between two groups. 
Conclusion: Surgical correction and fusion of AIS provided good clinical outcomes for more than 10 years. Although patients 
did not exhibit any significant symptoms, DD was found in 42.6% patients, 76.9% of DD was located on the L4/5 or L5/S1. 
Significance: Patients did not exhibit any significant symptoms during postop. F/u period more than 10 years, DD was found 
in 42.6% patients, 76.9% of DD was located on the L4/5 or L5/S1.
 

*Paper #9
Long-Term Clinical Outcomes of Surgery for Adolescent Idiopathic Scoliosis 21 to 41 Years Later
Tsutomu Akazawa, MD; Shohei Minami; Toshiaki Kotani; Kazuhisa Takahashi
Japan
Summary: Surgery had no effects on pain and mental health in middle age AIS patients 31 years later.
Introduction: Several long-term follow-up studies of surgically treated adolescent idiopathic scoliosis have been published 
that report on clinical outcomes for patients who have reached their 20s or 30s. However, clinical outcomes when patients 
reach middle age remain unknown. The purpose of this study was to determine the clinical outcome for a group of patients 
surgically treated for adolescent idiopathic scoliosis who have reached middle age. 
Methods: Two hundred fifty-six patients surgically treated for adolescent idiopathic scoliosis (AIS) between 1968 and 1988 
were included in this study. All patients were less than 20 years-old when they underwent surgery. The SRS-22 Patient Ques-
tionnaire and Roland-Morris Disability Questionnaire (RDQ) were used for evaluating long-term clinical outcomes. Sixty-six 
(25.8%) of the 256 patients answered the questionnaires, comprising 62 females and 4 males with a mean age of 46.0 (range 
34-56) years and a mean follow-up period of 31.5 (range 21-41) years. Seventy-six healthy age- and sex- matched individuals 
were selected as a control (CTR) group, comprising 71 females and 5 males with a mean age of 46.6 (range 35-62) years. 
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Results: The SRS-22 responses showed that the AIS patients had significantly decreased function (AIS: 4.3±0.6, CTR: 4.7±0.5, 
p<0.01) and decreased self-image (AIS: 3.0±0.8, CTR: 3.7±0.5, p<0.01) in comparison with the controls, but they identified no 
significant differences between the two groups with respect to pain (AIS: 4.3±0.6, CTR: 4.2±0.5, p=0.14) or mental health (AIS: 
3.9±0.9, CTR: 3.7±0.7, p=0.14). The RDQ responses showed that back pain was not significantly increased in the AIS group com-
pared with the CTR group (AIS: 1.8±3.5, CTR: 1.4±3.1, p=0.36). 
Conclusion: Surgery had no demonstrable adverse effects on pain and mental health in these middle age AIS patients 31 
years later (on average), but the AIS patients did have significantly lower function and lower self-image than the age- and sex-
matched healthy controls.
 

Paper #10
Dual-Rod Anterior Spinal Fusion for Adolescent Idiopathic Scoliosis Outcomes at Minimum 5-Years Compared to 
Previous 2-Year Follow-Up
Lukas P. Zebala, MD; Jacob M. Buchowski, MD, MS; Keith H. Bridwell, MD; Linda Koester
United States
Summary: Dual-rod anterior spinal fusion for adolescent idiopathic scoliosis provides significant deformity correction. Coronal 
and sagittal deformity correction was maintained from 2-year to average 6-year follow-up. While no radiographic evidence of 
pseudarthrosis was present at 2-years, 1% of dual-rod ASF patients developed a pseudarthrosis after their 2-year follow-up. 
Patients with pseudarthrosis did not have significant worsening of their deformity but did trend towards worse SRS pain scores 
than at 2-year follow-up. 
Introduction: Our prior study on 60 dual-rod anterior spinal fusions (ASF) at 2-years showed improved radiographic and clini-
cal outcomes without pseudarthrosis. This study assesses dual-rod instrumentation outcomes at a minimum 5-year follow-up. 
Methods: 92 consecutive patients had dual-rod ASF by 2 surgeons at 2 hospitals from 7/97-6/04 and were eligible for analysis. 
55 patients (average age 15 yrs) (39/60 in prior study) with thoracic (n=11) (9/18 in prior study) or thoracolumbar/lumbar 
(n=44) (30/42 in prior study) curves and average 6 year (range, 5-10 yrs) follow-up had radiographic and clinical assessment. 
Pseudarthrosis was diagnosed if instrumentation failure or lack of disc space bridging bone were evident on radiographs. 
Results: Dual-rod ASF maintained deformity correction at last follow-up compared to 2-years and coronal and sagittal defor-
mity was significantly improved from preop (Table 1). Clinically, the thoracic and lumbar groups had similar radiographic defor-
mity correction. At 2-years, no radiographic evidence of pseudarthrosis was present. Between 2- and 5-years, 4 patients (2 from 
prior 60 patients) had pseudarthrosis on x-ray. 3 patients lacked complete disc space bridging bone in at least 1 disc space, but 
had no implant failure. 1 of these 3 patients had complaints of back pain at last follow-up. 1 patient had implant failure with 
rod migration and underwent revision surgery. Despite pseudarthrosis, the 4 patients maintained their improved coronal and 
sagittal deformity correction from 2- to 5-years. There was no significant change in SRS pain, self-image or function for the Total 
group. Patients with pseudarthrosis had a trend for worse SRS pain scores at last follow-up. 
Conclusion: This largest single institution study of dual-rod ASF with minimum 5-year follow-up revealed that dual-rod im-
plants maintained deformity correction from 2- to 5-years. 4 patients had radiographic evidence of pseudarthrosis after 2-years, 
but maintained their deformity correction and SRS outcomes from 2-years. Assessment of fusion for dual-rod ASF may require 
a minimum 5-year follow-up.
 

Paper #11 
A New Warning Criteria for Intraoperative Somatosensory Evoked Potential Monitoring in Scoliosis Surgery. A 
Prospective Multi-Center Study
Yong Hu, PhD; Wa Y. Wong, MD; Kenneth M. Cheung, MD; Keith D. Luk, MD; Fan Jiang; Guixing Qiu, MD; Yuguang Chen
Hong Kong
Summary: This is a prospective multi-centre study conducted in 3 university teaching hospitals. The aim is to evaluate a new 
set of warning criteria for intraoperative somatosensory evoked potential(SEP) monitoring considering both gradual and rapid 
SEP change. The study enrolled 703 scoliosis patients who underwent surgical correction with SEP monitoring. The proposed 
new warning criterion was found to provide higher specificity, sensitivity and accuracy of monitoring outcomes when com-
pared with the conventional criteria. 
Introduction: The conventional criteria for intraoperative somatosensory evoked potential (SEP) monitoring is a decrease of 
>50% in the amplitude and/or increase of >10% in the latency. However, it did not consider the time course of SEP change, i.e. 
whether the drop of amplitude is gradual or rapid. We proposed a set of new criteria which takes the time course into account 
would provide a more reliable method than conventional one. The criteria includes either a drop in SEP as >10% increase in la-
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tency, or >60% amplitude decrease gradually, or a reduction in amplitude by >30% within 30 minutes. This study was designed 
to evaluate the reliability of intraoperative SEP monitoring based on these new criteria. 
Methods: This prospective multi-centre study was carried out in three university teaching hospitals with a consecutive series 
of 703 scoliosis surgeries from Jan 2003 to Dec 2007. All patients were monitored by posterior tibial nerve SEP. The monitoring 
outcomes were compared between the conventional criteria and the proposed criteria. Differences were analyzed using the 
χ2 test for proportions. 
Results: Nine patients showed postoperative neurological complications. Eight of them were detected by the proposed 
new criteria, while only 5 were detected by the conventional criteria. Within these 9 positive cases, one patient presented 
permanent neurological complication, which was detected by the new criteria showing a rapid reduction of 39%. The other 8 
patients presented transient motor and sensory deficits. There were only 3 false positive cases, much less than 13 false positive 
cases by conventional criteria. The monitoring outcomes (Table 1) showed that the proposed criteria have less false cases and 
higher specificity, sensitivity and monitoring accuracy than the conventional criteria. 
Conclusion: The proposed warning criteria taking into consideration the rapidity of onset of SEP changes was found to 
decrease false-positive warning, as well as avoiding false negative outcomes. This modified criteria were recommended as the 
reliable warning criteria for intraoperative spinal cord monitoring. 
Significance: The proposed monitoring criteria can improve the reliability of intraoperative SEP monitoring for scoliosis surgery.
 

Paper #12
Significant Differences Among Patients in Lenke Curve Types
Paul D. Sponseller, MD; John M. Flynn, MD; Peter O. Newton, MD; Baron S. Lonner, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, MA; 
Maty Petcharaporn, BS; Randal R. Betz, MD
United States
Summary: Lenke 3 and 4 curves have largest magnitude; 5 are oldest and smallest. Males have more thoracic curve types 
(Lenke 1-4) and less lumbar apical translation. Larger curves are seen in younger surgical patients. 
Introduction: The use of Lenke curve types (for surgical planning, research and perhaps future genetic study) raises an impor-
tant question: do Lenke types distribute in a homogeneous way, or are there significant differences in gender, age, frequency, 
magnitude at surgery, etc? We studied nearly 2000 surgical patients to answer this. 
Methods: Methods: Parameters of 1912 AIS patients <21 y/o at operation were studied. Lenke type (LT) was verified. Curves 
were stratified as <50°, 50-75°, and >75°. Age, primary curve magnitude and gender were compared among types. 
Results: LT vary by gender: males were more likely to have a major thoracic curve (types 1-4, 22% male) than major TL/L (5 & 6; 
15% male) (p=0.005); Males also had fewer lumbar C modifiers (32 vs 44%, p=0.001) and less apical lumbar translation (1.1vs 
1.7 cm, p=0.001). LT vary by frequency: 50% were Lenke 1; least common were Lenke 3(5%) and 4(4%). LT vary by magnitude 
at surgery (Fig 1): Type 4 had the greatest % of large curves (52% > 75°); most smaller curves were LT 1 & 5. The largest mean 
curve was Type 4 (78°)*, followed by 3 (63°), 2 (60°), 6(59°), 1(52°)* and 5(46°)*(* comparisons p<0.001). LT vary by age at surgery: 
patients with Lenke 5 curves were oldest (15.4 yrs vs. 14.6 for all others) despite lowest mean magnitude (p=0.001). Curve size 
was negatively correlated with age at surgery (r=-0.16, p=0.001); Mean age at surgery was 14.2 for curves >75°, 14.6 for curves 
50-75°, and 15.2 for curves < 50°. LT vary by patient self image: Lenke 4 patients had lower preop SRS scores for self image than 
Lenke 1 (p=0.005) and a trend toward lower total scores than most other LT (p<0.079). 
Conclusion: Lenke curve types do not distribute among patients homogenously. Instead, this careful analysis of surgical AIS 
patients reveals that each Lenke type has its own “personality”, characterized by age, gender, severity at surgery and patient 
self-image. 
Significance: These differences should be considered in research design.
 

*Paper #13 
Do Intra-Operative Antifibrinolytics Reduce Blood Loss in Adolescent Idiopathic Scoliosis? A Prospective Random-
ized Comparison
Kushagra Verma, MS; Thomas Errico, MD; Neil Bharucha; Christopher Diefenbach, BS; Laura E. Dean, BA; Shaun Xavier, MD; Joseph 
Dryer; Tessa Huncke, MD; Kirsten Boenigk, MD, PhD; Baron S. Lonner, MD
United States
Summary: The benefit of using antifibrinolytics during spinal fusion surgery for AIS is controversial. We found a significant 
reduction in blood loss but not transfusion rate with antifibrinolytics compared with placebo. TXA may be more effective than 
EACA in reducing post-operative drain output. 
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Introduction: Antifibrinolytics are known to reduce blood loss. However, the benefit of using these medications for patients 
with Adolescent Idiopathic Scoliosis (AIS) is unclear. No study has compared tranexamic acid (TXA), epsilon aminocaproic acid 
(EACA), and placebo to assess blood loss, transfusion rate, and post-operative drain output in a prospective randomized study. 
Methods: This is a prospective, randomized, double blinded comparison of TXA, EACA and placebo used intra-operatively in 
patients with AIS. 60 patients with AIS were randomly assigned to one of the treatment arms or the placebo group. The physi-
cians, patients, and researchers were blinded to this assignment. TXA was administered at 10mg/kg for a loading dose followed 
by 1mg/kg-hr, while EACA was given at a 10-fold higher dose. Estimated blood loss (EBL), pre and post-operative hematocrit, 
blood product usage, and post-operative drain output were recorded. An ANOVA with Tukey’s post hoc analysis was used to 
compare groups. No pharmaceutical funding was received for this study. 
Results: AIS patients received TXA (n=14), EACA (n=18), or saline (n=28) in the operating room (46F, 14M, mean age 15, range 
11-21). Average blood loss with either TXA (794 ± 544ml) or EACA (754 ± 484ml) was less than placebo (1074±738ml) (p<0.05). 
Total drain output was decreased with TXA (633± 427ml) compared to EACA (1332±585ml) (p<0.05), but not placebo (1080 
±558ml). There was no difference in the number of units transfused or the change in hematocrit during surgery comparing 
either medication against placebo. There were no thromboembolic, renal, or wound complications. 
Conclusion: We report that intra-operative antifibrinolytics reduce blood loss but not transfusion rate in AIS. Total drain out-
put was reduced with TXA compared to EACA, but both treatment options were equivalent in terms of operative blood loss. 
Significance: Our study provides level-one evidence comparing TXA, EACA, and placebo in terms of blood loss, transfusion 
rate, and post-operative drain output.
 

Paper #14
Traction X-Ray Under General Anesthesia (TrUGA) Helps to Save Motion Segment in Surgical Treatment of Lenke 
Type 3C and 6C Curves  

Cagatay Ozturk, MD; Ahmet Alanay, MD; Mehmet Tezer; Mehmet Aydogan; Kursat Ganiyusufoglu; Azmi Hamzaoglu, MD
Turkey
Summary: TruGA is an effective method for selection of fusion levels and may help to save L4 when compared to traditional 
x-ray methods in surgical treatment of Lenke type 3 and 6 curves. 
Introduction: Several studies have shown the importance of saving L4 and stopping fusion lowest at L3 in patients with 
structural lumbar curves. However, fusing L4 may be necessary in many patients with structural lumbar curves (i.e, Lenke type 
3 and 6) when the selection of fusion levels are done by using the traditional x-ray methods (TXR) (side bending, fulcrum and 
traction). The aim of this retrospective study was to evaluate if TruGA helps to save L4 in patients with Lenke type 3C and 6C 
patients. 
Methods: Eighty-nine consecutive patients (77 female and 12 male) with AIS Lenke type 3C (46 patients) and 6C (43 patients) 
curves underwent an instrumented posterior spinal fusion. The selection of fusion levels was done using the criteria of “stable 
vertebrae to be (SVTB)” and it was defined as the uppermost vertebrae of the lumbar curve curve that is not bisected by CSVL 
at the standing A-P film, but becomes parallel to sacrum and is bisected by CSVL or CSVL passes through the medial side of the 
concave pedicule at the TXR or TruGA. The disc wedging under “SVTB” should be corrected to paralel and rotation should be 
corrected at least one to 2 grades. Preoperative radiological evaluation included standing A-P, lateral, supine lateral bending, 
traction radiographs, and also supine TruGA. “SVTB” was determined by using TXR and TruGA. Then pre-postop and follow-up 
curve magnitudes, LIV tilt, disc wedging below LIV and CSVL-LIV distance were measured (Table 1). 
Results: The average follow-up was 5.4 years. Average age was 15.5 years. Pedicle screw constructs (PS) were used in all pa-
tients. LIV was L3 in 85 patients while it was L4 in 4 patients. using the same selection criteria L3 was LIV according to both the 
TXR and TruGA in 39 cases (44%) and fusion was stopped at L3. In 46 (52%) cases, TXR determined L4 as LIV while in all those 
patients L3 was the LIV according to TruGA and fusion was stopped at L3 in all patients. LIV was L4 according to both methods 
in 4 (4%) patients and fusion was stopped at L4. None of the patients required additional surgery for decompensation and 
adding on. 
Conclusion: TruGA is an effective method for selection of fusion levels and may help to save L4 when compared to TXR in 
surgical treatment of Lenke type 3 and 6 curves. 
Significance: -
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Paper #15 
Role of Preoperative Cardiac Screening Studies in Adolescent Idiopathic Scoliosis Surgery
Roger F. Widmann, MD; Patrick A. Flynn, MD; Gilbert Chan; Jeanine M. Kozich, MD; Oheneba Boachie-Adjei, MD; John S. Blanco, MD; 
Daniel W. Green, MS, MD, FACS; Lisa S. Ipp, MD
United States
Summary: The prevalence of asymptomatic cardiac disease in adolescents with idiopathic scoliosis(AIS)has not been well 
documented. We have identified significant cardiac findings in our cohort of asymptomatic patients with severe AIS present-
ing for surgery. We were particularly interested in the novel findings of aortic root and valve abnormalities which are not pres-
ent in the randomly selected, healthy adolescent patient. 
Introduction: We sought to evaluate the incidence of occult cardiac disease in the severe AIS patient by reviewing the echo-
cardiograms and EKGs performed at their pre-operative evaluation for spinal fusion. 
Methods: Retrospective chart review of all surgical AIS patients from 2000-2007 was completed. Demographic information 
including age at surgery, sex, curve magnitude, fusion type, instrumentation, and surgical course was compiled. Patients with 
neuromuscular scoliosis or known/suspected cardiac disease were excluded. Pre-surgical screening 12 lead EKG, 2D-Doppler 
and M-mode echocardiograms were analyzed. 
Charts of 215 pre-operative AIS patients were reviewed. 3 patients were excluded because the studies were not ordered. All 
patients were examined by a pediatrician and had normal cardiac examinations. 
Results: 212 subjects (age 12-18) 154(73%) female, and 58(27%) male. 141(67%) had normal EKGs and echocardiograms. In 
32(15%) subjects with EKG abnormalities, 28(88%) had normal variant readings, as outlined by the AHA statement on screen-
ing EKGs in ADHD patients (Vetter) and 4 subjects’ EKGs met LVH by voltage criteria. However, echocardiograms were within 
normal limits in these patients. 
Significant echocardiogram findings (table 1) revealed 2(0.94%) subjects with atrial septal defects (that delayed surgery) and 
7(3.3%) subjects with aortic root/valve abnormalities. 
Conclusion: In our cohort of pre-operative AIS patients, cardiac abnormalities ranged from mild to severe, and in 2 cases, af-
fected the sugical timing. Novel findings of aortic abnormalities were identified in 3.3% of patients. Interestingly, the incidence 
of mitral valve prolapse was only 4.7% which is lower than described in prior studies, (14%-26%), and closer to the rate in the 
general population (3.2%)(Dhuper). 
 
In a study which examined the prevalence of heart disease in randomly selected healthy adolescents with previously unknown 
cardiac disease (Steinberger), there was a rate of 3.6%(13/357) of cardiac anomalies. Of note, none had aortic root/valve findings. 
Significance: The aortic root/valve abnormalities appear to be unique findings in patients with severe AIS, and suggest a pos-
sible collagen vascular component in this disease. Echocardiograms may be indicated in patients with AIS.
 

Paper #16
How Much is Too Much? Higher Degrees of Curve Correction Correlate with Worsened Sagittal Balance
Michael G. Vitale, MD, MPH; Omar F. Jameel, MD; Daniel J. Sucato, MD, MS; B. Stephens Richards, MD; John B. Emans, MD; Mark A. 
Erickson, MD; James O. Sanders, MD; Lawrence G. Lenke, MD
United States
Summary: Modern day techniques of correction of spinal deformity allow dramatic correction in both the frontal and axial 
plane, but concerns have mounted about unintended hypo-kyphosing effects and negative sagittal balance. This study 
reviews sagittal considerations in patients with adolescent idiopathic scoliosis (AIS) and demonstrates an association between 
worsened sagittal balance and >50% correction of the main coronal curve. 
Introduction: Current methods of segmental fixation for the treatment of AIS allow higher degrees of frontal and axial plane 
curve correction, but can have unintended negative effects on sagittal balance. 
Methods: Review of a large prospectively-collected multicenter dataset was performed to identify patients with AIS with neu-
tral or negative sagittal balance at baseline, identifying 732 patients with 2 year postoperative follow up. Socioclinical variables 
and radiographic measures were reviewed to determine the association between major curve correction and sagittal balance. 
Results: For the entire group, sagittal balance averaged -32.2 mm preoperatively and -29.6 mm postoperatively (p=0.89). How-
ever, 235 of 732 patients (32.1%) had a worsening of >10 mm in the negative direction at 2 years. 
Patients with >50% major curve correction had significantly worse negative sagittal balance at 2 years than those who had 
<50% curve correction (-30.9 mm vs. -23.3mm, p<0.01). These two groups had equal sagittal balance at baseline (-31.2mm vs. 
-31.9mm, p=0.76). 
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The relationship between postoperative sagittal balance and frontal plane correction was highly significant in Lenke type 1 
(p=0.01) and 6 (p=0.05) curves, present but not significant in type 2 (p=0.14) and 3 (p=0.23) curves and not present in type 4 
and 5 curves. Additionally among Lenke type 1 curves this relationship was especially strong in 1A curves (p=0.02), and pres-
ent but not significant in Lenke type 1B (p=0.12) and 1C (p=0.20) curves. Finally this relationship was also marked for thoracic 
modifier “N” curves (p=0.01) and “+” curves (p=0.05) but not for “-“ curves (p=0.8). 
Conclusion: Roughly one-third of patients treated with modern day instrumentation techniques experience a significant 
worsening of preexisting negative sagittal balance at 2 years postoperatively. The effect of posterior spinal instrumentation on 
the sagittal plane must be carefully considered when surgeons are planning and executing correction of multidimensional 
spinal deformity. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #17
Residual Thoracic Hypokyphosis Following Posterior Spinal Fusion in Adolescent Idiopathic Scoliosis: Risk Factors 
and Clinical Ramifications
Nicholas Fletcher, MD; Jeffrey Hopkins, MSN, RN; Anna McClung, RN; Richard Browne, PhD; Daniel J. Sucato, MD, MS
United States
Summary: We assessed risk factors for persistent thoracic hypokyphosis following posterior spinal fusion for adolescent 
idiopathic scoliosis (AIS) and to compare clinical outcomes between patients with residual thoracic hypokyphosis and those 
with normal kyphosis. Risk factors for residual thoracic HK included preoperative thoracic hypokyphosis and curves with less 
main thoracic scoliosis. The use of smaller rods and pedicle screws was also associated with persistent hypokyphosis. Clinical 
outcomes were no different in the hypokyphotic group than in the normokyphotic patients. 
Introduction: Adolescent idiopathic scoliosis (AIS) is characterized by thoracic hypokyphosis which should be corrected at 
the time of surgical treatment. Risk factors for residual thoracic hypokyphosis and the clinical ramifications have not been 
studied. 
Methods: A review of a consecutive prospective series of patients at a single institution with AIS and a primary structural main 
thoracic (MT) curve who underwent PSF was performed. A radiographic and clinical assessment using the Scoliosis Research 
Society (SRS) 30 and Spinal Appearance Questionnaire (SAQ) were performed preoperatively and at 2 years. Patients were 
divided into two groups based on a threshold of 20° of thoracic kyphosis measured at two years follow up: <20° (HK group) 
and normal kyphosis >20° (NK group). 
Results: There were 214 patients with an average age of 14.5 years with a T5-T12 kyphosis of 18.9° and a MT coronal curve of 
60.9° preoperatively. Residual hypokyphosis <20° was seen in 83 (38.8%) patients. Preoperative risk factors for being hypoky-
photic at 2 years were: male gender (21.69% vs 12.21%, p=0.084), preoperative kyphosis (11.4° vs 22.8°, p<0.0001) and smaller 
preoperative MT coronal curves (58.4° vs 62.0°, p=0.004). 71.5% of patients instrumented with 6.35mm rods were kyphotic at 
two years compared to 47.0% instrumented with 5.5mm rods (p=0.0043). 64.7% of patients with all-pedicle screw constructs 
remained hypokyphotic compared to 36.6% with hybrid constructs (p=0.035). There was no difference in proximal junctional 
kyphosis between groups(T2-T5: 11.6° (HK) vs 11.1° (NK), p=0.71) but thoracolumbar lordosis (T10-L2) was increased in the HK 
group (-8.0°(HK) vs -2.8°(NK),p=0.0004). Both groups had similar clinical results on the SRS-30 and SAQ at two year follow up 
(P>0.05). 
Conclusion: Scoliosis patients with persistent thoracic hypokyphosis are usually hypokyphotic preoperatively and are more 
likely to have a smaller MT curve, perhaps due to less contouring of the rod prior to rod rotation. use of pedicle screws and 
5.5mm rods increased the risk of having residual hypokyphosis. Hypokyphosis did not seem to decrease clinical outcomes at 
two year follow up. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
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Paper #18
Analysis of Internal Construct Validty of the SRS-24 Questionnaire
Dominique A. Rothenfluh, MD, PhD; Georg Neubauer, MD; Kan Min, MD
Switzerland
Summary: The SRS-24 questionnaire does not meet properties of internal construct validity. Adjustments are recommended 
for a valid linear and unidimensional change score 
Introduction: The SRS-24 questionnaire is widely used for outcome assessment in adolescent idiopathic scoliosis patients. 
While the questionnaire was validated using methods of classical test theory, internal construct validity has never been shown. 
Internal construct validity, i.e. unidimensionality and linearity, is a fundamental arithmetic requirement and needs to be shown 
for a scale for summating any set of Likert-type items 
Methods: 250 SRS-24 questionnaires distributed to 116 patients pre-operatively and at follow-up were analyzed. All pa-
tients were diagnosed with adolescent idiopathic scoliosis. The questionnaires were subjected to Rasch analysis using the 
RuMM2020 software package. Rasch analysis involves an iterative process on which items are analyzed for psychometric prop-
erties such as threshold ordering, linearity, unidimensionality and reliability indices, contrasting traditional methods 
Results: The SRS-24 questionnaire as a summated score is multidimensional and shows misfit to the Rasch model and there-
fore lacks linearity. Disordered thresholds between response options were found in 10/24 items. The response options had to 
be collapsed in order to achieve threshold ordering. While the 7 different domains still showed misfit to the Rasch model, 4/7 
were unidimensional as would be expected. unidimensionality and linearity, i.e. fit to the Rasch model, could only be achieved 
for an aggregate score by separating pre- and postoperative items and omitting items which caused model misfit. Reducing 
the questionnaire to 7 pre-operative items (p=0.062; 1.28% t-tests) and 5 postoperative items (p=0.267; 3.70% t-tests) yields 
model fit and unidimensionality for both summated scores. The person-separation indices (PSI) were 0.67 and 0.69 respective-
ly, corresponding to the Cronbach alpha of the original questionnaire 
Conclusion: The SRS-24 score is a non-linear and multidimensional construct. In principle, adding the items into a single value 
is therefore not supported and invalid. Making profound changes to the questionnaire, yields a score which fulfills the proper-
ties of internal construct validity and supports its use a change score for outcome measurement 
Significance: Internal construct validity is fundamental requirement for calculation of change scores
 

Paper #19
Validation of the Scoliosis Appearance Questionnaire
Leah Y. Carreon, MD, MSc; James O. Sanders, MD; David W. Polly, MD; Daniel J. Sucato, MD, MS; Stefan Parent, MD, PhD; Beverly E. 
Diamond, PhD
United States
Summary: The SAQ is a valid measure of self-image in patients with adolescent idiopathic scoliosis. It has higher correlation 
coefficient to curve magnitude than the SRS Appearance domain and total score. It also discriminates between patients who 
require surgery from those who do not. 
Introduction: The Scoliosis Appearance Questionnaire (SAQ) was originally developed from the Walter Reed Visual Assess-
ment Scale. Although the SAQ has been administered to a large sample of patients with adolescent idiopathic scoliosis (AIS) 
treated surgically, its psychometric properties have only been studied in a small sample of patients. The purpose of this study 
is to evaluate the validity of the SAQ. 
Methods: The SAQ was administered to patients seen in the clinic for evaluation of AIS. This included patients who were be-
ing observed, braced or scheduled for surgical treatment of their curves. The SAQ was administered concurrently with the Sco-
liosis Research Society-22 (SRS-22) questionnaire. Standard demographic data was collected. Radiographic measures including 
Lenke type and curve magnitude were also collected. 
Results: Of the 1802 patients that participated, 83% were female; with a mean age of 14.8 ± 2.1 years and mean Cobb angle of 
55.8±13.7 degrees. From the original 32 items of the SAQ, 14 items were found to have significant correlations across all Lenke 
types, producing 2 factors: an Appearance factor (Items 1 to 10) and an Expectations factor (Items 12 to 15). The responses to 
the items are summed giving a range of 10 to 50 for the Appearance domain and 4 to 20 for the Expectations domain. Higher 
scores represent worse measures. Baseline data comparing patients who were observed, braced and had surgery are summa-
rized in Table 1. In patients who had surgery, domain scores were statistically significantly different from the one-year scores for 
Appearance (24.9 vs 14.8, p<0.0001), Expectations (15.7 vs 8.3, p<0.0001) and Total (40.5 vs 23.0, p<0.0001). Correlations with 
the major curve magnitude were higher for the SAQ Appearance (0.361) and SAQ Total (0.324) scores compared to correlations 
between the SRS Appearance (0.033) and SRS Total (0.160) scores. 
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Conclusion: The SAQ is a valid measure of self-image in patients with adolescent idiopathic scoliosis. It has higher correlation 
coefficient to curve magnitude than the SRS Appearance domain and total score. It also discriminates between patients who 
require surgery from those who do not.
 

Paper #20
Cognitive Testing of the Spinal Appearance Questionnaire (SAQ) with Typically Developing Youth and Youth with 
Idiopathic Scoliosis
Mary Jane Mulcahey, PhD; Anna Marie Santangelo, RN; Kim Costello; Lisa Merenda, RN; Ross Chafetz; Amer F. Samdani, MD; Randal R. 
Betz, MD
United States
Summary: The spinal appearance questionnaire (SAQ), a patient-reported outcome measure of appearance for youth with 
idiopathic scoliosis, underwent cognitive testing to evaluate reading, comprehension, and interpretation of the items. Not one 
item was read, answered, and interpreted without problem. Difficulties were encountered with medical words, vagueness of 
questions, and illustrations that were misidentified. This study does not support the use of the SAQ with youth and highlights 
the importance of field testing measures for readability and comprehension prior to use. 
Introduction: This cross-sectional study evaluates the readability, comprehension, and interpretation of items on the SAQ. 
Cognitive interview methodology of 57 youth (8-16 yrs; average age 13) included 22 with scoliosis and 35 typically developing. 
Methods: SAQ written and pictorially illustrated items and responses were read aloud. Subjects were required to think aloud 
to capture cognitive processes about the items and responses. For each item, subjects were asked “in your own words tell me 
how you would ask this question and what you think this question is asking.” Interviews were audio taped and transcribed 
verbatim. Percent of subjects with at least one problem per SAQ item was calculated. Problems were categorized and frequen-
cies for each category were calculated. 
Results: Not one SAQ item was read, answered, and interpreted without problem (Table 1). Subjects (12%) had least difficulty 
with item 16 (“I want to have more even shoulders”) and most difficulty (96%) with items 2 & 3 (rib prominence, flank promi-
nence). Subjects did not understand the meaning of “prominence” and “flank;” these words were also problematic for subjects 
(84%) on items 7 & 8. 65% of subjects reported item 12 (“I want to be more even”) as too vague, and 84% of subjects were 
unable to understand item 14 (“I want more even breasts”) either because they were not yet developed (40%) or the meaning 
was unclear (44%). The pictorial illustrations for items 2 and 3 were problematic for 58% and 49% of subjects, respectively. The 
illustrations of the lungs (item 4) and hips (items 4 & 5) were problematic for 42% and 27% of subjects, respectively. The lungs 
were misinterpreted as the heart, stomach, and breasts and the hips as the bladder, reproductive system, stomach, and diges-
tive system. These results were consistent regardless of age or diagnoses. 
Conclusion: This study does not support the use of the SAQ as currently used with youth due to use of complex medical 
words, vague questions, difficult illustrations, and various interpretations of the intent of many of the items. A modification of 
the SAQ is under development. 
Significance: Acknowledgements: The study was funded in part by the Shriners Hospitals for Children-Philadelphia and a 
grant from DePuy-Spine, Inc.
 

Paper #21
Body Image Disturbance Questionnaire-Scoliosis Version: Discriminant Validity in AIS
Jennifer Ahn, MS; Phedra Penn, MS; Neil Bharucha; Joshua D. Auerbach, MD; Suken A. Shah, MD; Baron S. Lonner, MD
United States
Summary: The BIDQ-S has been validated for internal consistency and construct validity in AIS patients. To establish dis-
criminant validity, 75 operative and non-operative AIS patients and 205 healthy adolescents completed the BIDQ-S. Analysis 
revealed a significant difference in scores between the groups (1.55 vs. 1.08, p<0.001), between females of the groups (1.59 vs. 
1.05, p<0.001), and between males of the groups (1.44 vs. 1.09, p<0.001). This finding further validates the BIDQ-S as a reliable 
and unique tool to assess psychosocial outcomes of AIS. 
Introduction: Psychosocial construct measurements have become increasingly valuable in evaluating the impact of ado-
lescent idiopathic scoliosis (AIS) on patients. The Body Image Disturbance Questionnaire-Scoliosis Version (BIDQ-S) has been 
validated for internal consistency and construct validity in 50 AIS patients, proving to be a reliable instrument for measuring 
appearance-related distress in this population. The purpose of this study was to establish discriminant validity of the BIDQ-S by 
comparing responses of operative and non-operative AIS patients with those of normal adolescents without AIS. 
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Methods: 75 AIS patients (age: 14.0; 80% F), and 205 healthy adolescents without AIS (age: 16.1; 50.9% F) were enrolled into a 
single-center, cross-sectional study. Subjects completed two self-report questionnaires: the BIDQ-S and a race/demographic form. 
Patients completed them pre-treatment. Independent sample t-tests and Pearson correlation coefficients were calculated. 
Results: There was a significant difference in BIDQ-S scores between AIS patients and healthy adolescents (1.55 vs. 1.08, 
p<0.001), between females of the groups (1.59 vs. 1.05, p<0.001), between males of the groups (1.44 vs. 1.09, p<0.001) and 
between non-operative AIS patients and healthy adolescents (1.51 vs. 1.08, p<0.001), establishing discriminant validity of the 
questionnaire. There was no significant effect of age, race, or BMI on BIDQ-S scores in each group. The difference in BIDQ-S 
scores between operative and non-operative AIS patients did not reach significance (1.58 vs. 1.51 p=0.50) despite greater 
curve severity in operative patients (major cobb: 50.9° vs. 24.0°, p<0.001). There was no significant difference in scores between 
male and female AIS patients. 
Conclusion: In contrast to healthy adolescents in the general population, the scores of AIS patients are indicative of greater 
back-related body image disturbance and social impairment as a result of this distress. This finding further validates the BIDQ-S 
as a unique tool to quantify psychosocial disease outcomes for AIS.
 

Paper #22
In Vivo Forces Resulting from Spinal Rod Instrumentation for Scoliosis Correction
Diana A. Glaser, PhD; Krishna C. Ravi; Thomas Nunn, BS; Tracey Bastrom, MA; Peter O. Newton, MD
United States 

 

 
 
 
Paper #23 
Pedicle Response During Insertion of Pedicle Screws in Pediatric and Adult Thoracolumbar Spines:  A Biomechanical 
Comparison of Five Age Groups 
Anthony S. Rinella, MD; Amy Wickman, MD; Patrick J. Cahill, MD; Mark Sartori; Alexander Ghanayem; Avinash G. Patwardhan, PhD; 
Robert M. Havey, BS 
United States 
Summary: While biomechanical properties are different for pediatric and adult bone, it is unknown whether changes finalize with 
skeletal maturity or serve as a continuum over time. 
Introduction: Our objective was to clarify pedicle bone elasticity and stratify the biomechanical differences over time. We hypothesized 
that pedicles of increasing age would demonstrate diminished viscoelastic properties during screw placement. 
Methods: Two pediatric cadaveric specimens (9 and 13 years old) were compared to three adult specimens. All specimens were 
instrumented bilaterally from T2-L5. A 2-mm gearshift, 4.75 mm tap, and screws were sequentially placed in 0.75 mm increments (5.5 - 
8.5 mm). This continued until: (1) we reached the largest screw of (8.5 mm), or (2) there was medial or lateral cutout. We used digital 
calipers/measuring devices to record the height, width, and circumference of the pedicle. We recorded measurements before 
instrumentation, and before/after every tap and screw placement. Pre/Post-instrumentation radiographs and post-instrumentation axial 
cuts of the vertebral bodies confirmed cortical integrity. Cutouts were determined visually. 
Results: The results are summarized in table 1. Circumferential pedicle expansion occurred in all specimens in the thoracic spine. In 
all age groups, the most marked changes occurred in pedicle width, especially in the thoracic spine (p<0.05). Pediatric pedicles 
expanded circumferentially more than their adult counterparts (p<0.05). Most pedicles in all age groups were able to accept a screw 
much larger than their endosteal diameter (p<0.05) based upon CT measurements. 
Conclusion: Our study confirms that the pediatric pedicle undergoes plastic accommodation followed by circumferential expansion in 
response to pedicle screw placement. Similarly, adult specimens demonstrate viscoelastic circumferential expansion in the thoracic 
spine, and to a less predictable degree in the thoracolumbar junction and lumbar regions. Most pedicles in all age groups were able to 
accept screws much larger than their endosteal diameter. These findings may support the use larger screws for instrumentation of the 
pediatric and adult spines. 
Significance: To our knowledge, this is the first study to confirm viscoelastic accommodation and circumferential pedicle expansion in 
children and adults after the placement of pedicle screws. 
 

Summary: The present study analyzed the corrective 
forces applied to the spine resulting from “over contour-
ing” of scoliosis rod instrumentation. The deformation 
and the forces exerted by the instrumented spine were 
determined by combining 3 research approaches: 1) 
Mechanical analysis of the force-deformation characteris-
tics of straight 5.5mm ultra Strength Steel (uSS) rods; 2) 
forces required to unbend pre-contoured rods; and 3) 
pre- and post-op rod shape changes for extraction of in 
vivo forces.
Introduction: Instrumentation for scoliosis correction 
and fusion commonly employs surgical rods. However, 

there is a lack of understanding of the forces applied to the spine from those implants. 
Methods: Initially, 4-point bending tests of nine 5.5mm uSS rods were performed using MTS858 test frame. Next, pre-bent 
rods were straightened via the same method. This testing defined the force-deformation curves during both bending and 
unbending allowing mathematical equations to be derived by curve fitting. Lastly, 29 patients with surgical scoliosis correction 
had pre-op (rod tracings) to post-op (sagittal x-rays) rod contour changes measured extracting in vivo rod deflections. In vivo 
corrective forces were calculated using the derived equations (from the 4 pt rod bending/unbending tests). 
Results: The force-deformation relationship shows the typical linear region of elastic deformation as well as the typical 
unloading curve parallel to the original elastic portion of the curve, with an ultimate Load (uL) for this material of 2080N. For 
the 29 clinical cases examined, the surgeons majority (97%) of the rods on the concave (left) side were contoured to a large 
kyphotic deflection of 25.5±5.1mm (kyphosis of 34°) which then unbent after implantation to 54±18% of the pre-bent 
deflection with a corresponding bending force in the sagittal plane of 1761±718N. Contrarily, on the convex side, rods were 
pre-bent to only 15.1±2.7mm (kyphosis of 20°, p<0.001) and 66% of them were bent further after implantation to 16.6±3.9mm 
(kyphosis of 22°, p=0.01). The resultant convex rod bending force averaged 1249N (p=0.001). 
Conclusion: Concave rod forces were significantly larger than forces in the convex rod (p=0.025) and were more likely to 
further unbend after implantation (p=0.001) resulting in high pull-out forces for the screws. For the first time, in vivo spinal rod 
forces have been determined using biomechanical and clinical information. This study will help surgeons select the ideal 
pre-operative spinal rod shape and screw dimensioning for optimal and safe surgical correction.
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Paper #23
Pedicle Response During Insertion of Pedicle Screws in Pediatric and Adult Thoracolumbar Spines:  A Biomechani-
cal Comparison of Five Age Groups
Anthony S. Rinella, MD; Amy Wickman, MD; Patrick J. Cahill, MD; Mark Sartori; Alexander Ghanayem; Avinash G. Patwardhan, PhD; 
Robert M. Havey, BS
United States
Summary: While biomechanical properties are different for pediatric and adult bone, it is unknown whether changes finalize 
with skeletal maturity or serve as a continuum over time. 
Introduction: Our objective was to clarify pedicle bone elasticity and stratify the biomechanical differences over time. We 
hypothesized that pedicles of increasing age would demonstrate diminished viscoelastic properties during screw placement. 
Methods: Two pediatric cadaveric specimens (9 and 13 years old) were compared to three adult specimens. All specimens were 
instrumented bilaterally from T2-L5. A 2-mm gearshift, 4.75 mm tap, and screws were sequentially placed in 0.75 mm increments 
(5.5 - 8.5 mm). This continued until: (1) we reached the largest screw of (8.5 mm), or (2) there was medial or lateral cutout. We 
used digital calipers/measuring devices to record the height, width, and circumference of the pedicle. We recorded measure-
ments before instrumentation, and before/after every tap and screw placement. Pre/Post-instrumentation radiographs and 
post-instrumentation axial cuts of the vertebral bodies confirmed cortical integrity. Cutouts were determined visually. 

Pediatric pedicle 
expansion after screw placement 
 
 
† Paper #24 
Effect of Spinal Shortening on Motor-Evoked Potentials and Spinal Cord Blood Flow 
Hitesh N. Modi, MS, PhD; Seung-Woo Suh, MD, PhD; Jae Hyuk Yang, MD; Jae-Young Hong, MD 
Korea, Republic of 
Summary: Animal study for spinal cord injury using spinal shortening is imperative to be helful. 
Introduction: Objectives were to study effect of spinal cord injury (SCI) on trans-cranial motor-evoked potential (Tc-MEP) and changes 
in the spinal cord blood flow (SCBF) on the LASER Doppler. 
Methods: Experiment was performed in 10 farm-pigs under general anesthesia. Neuromonitoring was done using Tc-MEP, and SCBF 
was measured using LASER Doppler flow meter. After dissection, pedicle screws were inserted in T10 and T13 level; which was 
followed by osteotomy and two level (T11-T12) corpectomy. A gradual staged (phase 1:without morphological change, phase 2:cord 
buckling, and phase 3:cord kinking) spinal shortening was performed, and simultaneously Tc-MEP and SCBF was monitored. After 30 
minutes wake-up test was performed and animal was sacrificed and cord biopsy was obtained. 
Results: During spinal shortening MEP signals were maintained in phase1 and phase2; however, during phase 3, all leads were lost 
suggesting complete SCI (32.2±3.6 mm). The average spinal shortening showing SCI (35±2.7 mm) was similar to average vertebral 
body height of T11-12 (33.6±1.9 mm) (p=0.115). However, when the distance of spinal shortening was compared with the average 
segmental height (27.7±1.3 mm) of spinal column (T1-L6), it showed a statistically significant difference (p<0.0001). Considering into 
percentage of spinal column length, SCI was not occurred at the shortening of 5.1% length of spinal column (safe zone); however, SCI 
occurred at shortening of 6.3% length of spinal column (unsafe zone). On SCBF measurement, during phase 3 of shortening where it 
produced SCI, SCBF decreased by 43.1±11.4% (p<0.0001). On wake-up test, we could not observe movements. Histopathology 
exhibited axonal cutting with ischemic and necrotic changes. 
Conclusion: Spinal shortening at TL level can be done safely with the shortening of average segmental height or 5.1% length of spinal 

Pediatric pedicle expansion after screw placement

Results: The results are summarized in table 1. Circumferen-
tial pedicle expansion occurred in all specimens in the 
thoracic spine. In all age groups, the most marked changes 
occurred in pedicle width, especially in the thoracic spine 
(p<0.05). Pediatric pedicles expanded circumferentially more 
than their adult counterparts (p<0.05). Most pedicles in all 
age groups were able to accept a screw much larger than 
their endosteal diameter (p<0.05) based upon CT measure-
ments. 
Conclusion: Our study confirms that the pediatric pedicle 
undergoes plastic accommodation followed by circumferen-
tial expansion in response to pedicle screw placement. 
Similarly, adult specimens demonstrate viscoelastic circum-
ferential expansion in the thoracic spine, and to a less 
predictable degree in the thoracolumbar junction and 
lumbar regions. Most pedicles in all age groups were able to 
accept screws much larger than their endosteal diameter. 
These findings may support the use larger screws for 
instrumentation of the pediatric and adult spines. 
Significance: To our knowledge, this is the first study to 
confirm viscoelastic accommodation and circumferential 
pedicle expansion in children and adults after the placement 
of pedicle screws. 

 

† Paper #24
Effect of Spinal Shortening on Motor-Evoked Potentials and Spinal Cord Blood Flow
Hitesh N. Modi, MS, PhD; Seung-Woo Suh, MD, PhD; Jae Hyuk Yang, MD; Jae-Young Hong, MD
Korea, Republic of
Summary: Animal study for spinal cord injury using spinal shortening is imperative to be helful.
Introduction: Objectives were to study effect of spinal cord injury (SCI) on trans-cranial motor-evoked potential (Tc-MEP) and 
changes in the spinal cord blood flow (SCBF) on the LASER Doppler. 
Methods: Experiment was performed in 10 farm-pigs under general anesthesia. Neuromonitoring was done using Tc-MEP, 
and SCBF was measured using LASER Doppler flow meter. After dissection, pedicle screws were inserted in T10 and T13 level; 
which was followed by osteotomy and two level (T11-T12) corpectomy. A gradual staged (phase 1:without morphological 
change, phase 2:cord buckling, and phase 3:cord kinking) spinal shortening was performed, and simultaneously Tc-MEP and 
SCBF was monitored. After 30 minutes wake-up test was performed and animal was sacrificed and cord biopsy was obtained. 
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Results: During spinal shortening MEP signals were maintained in phase1 and phase2; however, during phase 3, all leads were 
lost suggesting complete SCI (32.2±3.6 mm). The average spinal shortening showing SCI (35±2.7 mm) was similar to average 
vertebral body height of T11-12 (33.6±1.9 mm) (p=0.115). However, when the distance of spinal shortening was compared 
with the average segmental height (27.7±1.3 mm) of spinal column (T1-L6), it showed a statistically significant difference 
(p<0.0001). Considering into percentage of spinal column length, SCI was not occurred at the shortening of 5.1% length of spi-
nal column (safe zone); however, SCI occurred at shortening of 6.3% length of spinal column (unsafe zone). On SCBF measure-
ment, during phase 3 of shortening where it produced SCI, SCBF decreased by 43.1±11.4% (p<0.0001). On wake-up test, we 
could not observe movements. Histopathology exhibited axonal cutting with ischemic and necrotic changes. 
Conclusion: Spinal shortening at TL level can be done safely with the shortening of average segmental height or 5.1% length 
of spinal column (T1-L6); however, it creates SCI if shortening is of average vertebral body height at T11-T12 or 6.3% length of 
spinal column. 
Significance: Spinal shortening induced SCI model in pig will highlight its relation with spinal shortening amount in future.
 

†Paper #25
Mechanism of Osteoporosis in Adolescent Idiopathic Scoliosis: Experimental Scoliosis in Pinealectomized Chick-
ens
Masafumi Machida, MD; Hiroyuki Katon;  Hitoshi Kono; Shinjiro Kaneko; Kentaro Fukuda; Masashi Saito; Masakazu Takemitsu
Japan
Summary: The radiological and histological changes in the cervical spine were evaluated in experimental scoliosis in chick-
ens. Melatonin deficiency plays a crucial role in the development of scoliosis and osteoporosis. 
Introduction: The radiological and histological changes in the cervical spine were evaluated in experimental scoliosis in 
chickens. Melatonin deficiency plays a crucial role in the development of scoliosis and osteoporosis. 
Methods: Forty new-hatched broiler chickens were divided into equal four groups: sham operated chickens serving as control 
(CNT); pinealectomized chickens (PNX); sham operated (CNT+MLT) and pinealectomized chickens (PNX+MLT) that received 
intraperitoneal administration of melatonin (MLT) (8 mg/kg BW) at 22:00 hr daily. Surgeries were performed at the age of 3 
days. Before killing the chickens at 2 months of age, blood samples were collected in the middle of the light-dark cycle and 
melatonin levels were measured by radioimmunoassay. Postmortem X-rays were examined for the presence of a scoliosis, and 
microCTs were taken to evaluate the microstructure of the cervical vertebrae. A midsagittal section of the scanned cervical 
vertebrae was stained with HE and TRAP to evaluate osteoblasts and osteoclasts respectively. 
Results: Scoliosis developed at the thoracic spine in all PNX and in 2 of the PNX+MLT groups. MLT levels in the PNX group 
were reduced remarkably, while normal levels were restored in the PNX+MLT group and were normal in the CNT and 
CNT+MLT groups. The data from microCT wad evaluated for several architectural parameters such as bone volume fraction 
(BV/TV), trabecular number (Tb.N), trabecular thickness (Tb.Th), star volume of marrow space (V*m.space) and of the trabecu-
lae (V*tr), and revealed that pinealectomized chickens had generalized osteoporosis. The number of osteoblasts was signifi-
cantly decreased in the PNX group, while no significant difference observed between the CNT and PNX+MLT groups. The 
number of osteoclasts were similar in all groups. 
Conclusion: Our results suggest that MLT stimulates osteoblast proliferation and that MLT deficiency plays a crucial role in the 
development of scoliosis and osteoporosis. The restoration of MLT levels prevented the development of scoliosis and osteopo-
rosis, indicating that the levels of MLT might be the key to scoliotic deformity and osteoporosis in AIS. 
Significance: This is the first report indicating that the levels of MLT might be the key to scoliotic deformity and osteoporosis 
in AIS.
 

†Paper #26
Vertebral Growth Modulation in the Porcine Scoliosis Model Assessed by Computed Tomography: 3-D Effect of a 
Corrective Tether
Frank J. Schwab, MD; Ashish Patel, MD; Virginie C. Lafage, PhD; Benjamin Ungar; Jean-Pierre C. Farcy, MD
United States
Summary: using an established porcine scoliosis model, this study aimed to investigate the 3D effect of an anterior corrective 
tether (non-fusion technology). Thin CT scan reconstructions were obtained and analyzed to compare the corrective group 
(n=5) to a control group (n=5). This study demonstrated that using an anterior tether, favorable growth modulation was 
possible without affecting the overall vertebral volume and lead to a 3 plane correction of the scoliosis: correction of coronal 
cobb, reduction of axial rotation, restoration of sagittal kyphosis 
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Introduction: In theory, vertebral growth modulation through a convexly placed tethering implant in the setting of scoliosis 
would lead to progressive vertebral correction in the coronal plane (Hueter-Volkmann Principle). using an established Porcine 
Scoliosis Model, this study aims to investigate the impact of a non-fusion corrective anterior convex spinal tether on an 
induced deformity, examining detailed vertebral morphology and axial rotation. 

transverse plane 
Conclusion: This study demonstrated that using an anterior tether, favorable growth modulation was possible without affecting the 
overall vertebral volume and lead to a 3 plane correction of the scoliosis: correction of coronal cobb, reduction of axial rotation, 
restoration of sagittal kyphosis 
 
 

 
 
 
Paper #27 
The Role of Remodeling and Asymmetric Growth in Vertebral Wedging 
David D. Aronsson, MD; Ian A. Stokes, PhD; Carole McBride 
United States 
Summary: In a rat tail model, an external fixator imposed a scoliosis of 30° with compression for 6 weeks creating scoliosis with 
vertebral wedging in immature and mature animals. Serial micro CT scans and fluorochrome labels were administered to measure the 
amount of asymmetric growth and remodeling. All animals developed scoliosis with vertebral wedging. The majority of wedging in 
immature animals was caused by asymmetric growth, whereas the majority of wedging in mature animals was caused by remodeling. 
Introduction: Scoliosis with vertebral wedging is caused by asymmetric growth (Hueter-Volkmann law), but vertebral diaphyseal 
remodeling (Wolff’s law) may also contribute to the deformity. Since malaligned teeth can be straightened in adults, we investigated if 
vertebral wedging in scoliosis might involve both mechanisms. We applied an external fixator to rat tail vertebrae to impose a 30° 
scoliosis and compression loading in immature and mature animals for 6 weeks. In each group, the contribution of asymmetric growth 
and remodeling to the overall wedging of the apical vertebra was calculated. 

Methods: This IACuC approved Study included 10 immature 
Yorkshire Pigs divided into 2 groups; tether release group (TR, n=5) 
and corrective tether group (CR, n=5). All animals underwent 
induction of scoliosis. Once >50° was noted on radiographic follow 
up a second surgical intervention was pursued: TR had release of 
the inducing tether; AC had tether release and placement of a 
corrective tether over the 5 apical vertebrae. Both groups were 
observed for 20 weeks then euthanized. Fine cut CT scans were 
used to create a volumetric 3D reconstruction of the apex (3verte-
brae, 2discs). Student T-test was used to evaluate differences 
between groups. 
Results: Regarding absolute vertebral heights, no significant 
differences were observed between TR and AC in posterior and 
concave dimensions. However, significant reduction was found in 
anterior and convex AC vertebral heights; TR 8.9cm vs. AC 7.9cm 
(p<0.01) and TR 9.8cm vs. AC 8.7cm (p<0.01) respectively. No 
significant difference was found in apical vertebral body volumes 
between TR 18.3cm3 and AC 17.7cm3 while the AC group present-
ed bigger vertebral enplates: TR=5cm2, AC=5.5cm2 (p=0.01) A 
significant reduction in coronal wedging angle of 18° was found 

between TR=36.1° and AC=18.1° (p<0.01). A significant increase in sagittal kyphosis was observed over the apex: TR= +6° AC= 
-9.6° (p=0.04). A 25% correction in apical rotation was demonstrated in the transverse plane 
Conclusion: This study demonstrated that using an anterior tether, favorable growth modulation was possible without 
affecting the overall vertebral volume and lead to a 3 plane correction of the scoliosis: correction of coronal cobb, reduction of 
axial rotation, restoration of sagittal kyphosis
 

Paper #27
The Role of Remodeling and Asymmetric Growth in Vertebral Wedging
David D. Aronsson, MD; Ian A. Stokes, PhD; Carole McBride
United States
Summary: In a rat tail model, an external fixator imposed a scoliosis of 30° with compression for 6 weeks creating scoliosis 
with vertebral wedging in immature and mature animals. Serial micro CT scans and fluorochrome labels were administered to 
measure the amount of asymmetric growth and remodeling. All animals developed scoliosis with vertebral wedging. The ma-
jority of wedging in immature animals was caused by asymmetric growth, whereas the majority of wedging in mature animals 
was caused by remodeling. 
Introduction: Scoliosis with vertebral wedging is caused by asymmetric growth (Hueter-Volkmann law), but vertebral di-
aphyseal remodeling (Wolff’s law) may also contribute to the deformity. Since malaligned teeth can be straightened in adults, 
we investigated if vertebral wedging in scoliosis might involve both mechanisms. We applied an external fixator to rat tail 
vertebrae to impose a 30° scoliosis and compression loading in immature and mature animals for 6 weeks. In each group, the 
contribution of asymmetric growth and remodeling to the overall wedging of the apical vertebra was calculated. 
Methods: An external fixator was used to impose a 30° scoliosis and compression of 0.1 or 0.2 MPa in 3 groups of 10 Sprague-
Dawley rats. Group 1: immature animals with 30° scoliosis and 0.1 MPa compression, Group 2: mature animals with 30° scoliosis 
and 0.1 MPa compression, and Group 3: mature animals with 30° scoliosis and 0.2 MPa compression. Vertebral wedging and 
diaphyseal curvature were measured from micro CT scans performed at weeks 1, 3, and 6. Wedging due to asymmetrical 
growth and remodeling was calculated from Calcein labels administered at week 3, and from Xylenol labels administered 24 
hours prior to euthanasia. 
Results: The growth rate of the loaded vertebrae as a per cent of control vertebrae was 60% in Group 1, 40% in Group 2, and 
30% in Group 3. The growth rate of control vertebrae in mature animals was 16% that of immature animals. The animals in all 3 
groups developed a scoliosis with vertebral wedging. 
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The results are summarized below and in Table 1. 
1. Asymmetric growth was much greater in Group 1 (young) animals. 
2. The ossified epiphyses became wedged. 
3. Diaphyseal remodeling occurred in all groups. 
Conclusion: Scoliosis with apical vertebral wedging was created in all animals. The major contribution to the vertebral wedg-
ing was asymmetric growth in the immature animals and diaphyseal remodeling in the older animals. 
Significance: The results support the concept that if appropriate loads can be applied to human vertebrae through minimally 
invasive techniques, scoliosis and vertebral wedging can be corrected without a spinal fusion in both adolescents and adults. 
Acknowledgments: Funded by a Scoliosis Research Society Grant
 

Paper #28
Innovation in Growing Rod Technique; Study of Safety and Efficacy of Remotely Expandable Rod in Animal Model
Behrooz A. Akbarnia, MD; Gregory M. Mundis, MD; Pooria Salari, MD; Burt Yaszay, MD
United States

 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 
 
 
 
Paper #29 
The Impact of Adult Scoliosis on the Cervical Spine 
Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Frank J. Schwab, MD; Christopher I. Shaffrey, MD; Serena S. Hu, MD; Keith H. 
Bridwell, MD 
United States 
Summary: In a cohort of 1721 adult scoliosis patients, 420 (24.4%) had neck complaints. A more proximal Upper End Vertebra was 
predictive of the presence of neck pain complaints. The data suggests that an increased focus on the relationship between adult 
scoliosis and cervical spine pathology is warranted. It seems reasonable to presume that, analogous to the situation in the lumbar 
spine, degenerative changes in the cervical spine may impact the clinical course of an adult spinal deformity, and visa versa. 
Introduction: Assessment of adult scoliosis typically involves evaluation of both the primary deformity and the lumbar spine. In 
contrast, little attention has been devoted to the impact of adult scoliosis or treatment on the cervical spine. The purpose of this study is 
to assess the frequency of cervical spine complaints in an adult scoliosis population, and to determine whether radiographic 
characteristics of the spinal deformity predict cervical symptoms. 
Methods: We reviewed a cohort of adult scoliosis patients entered in a prospective data base of adult spinal deformity. Patients who 
indicated that their neck bothered them or limited their function were identified. Student’s t-tests were used to determine any difference 
in continuous variables between patients who complained of neck pain and those that did not. Fisher’s exact test was used to 
determine any difference in categorical variables between the groups. Binary regression analysis was done to determine factors 
predictive of the presence of neck complaints. 
Results: 420 (24.4%) of 1721 patients included in the analysis had neck pain. Neck pain complaints were statistically greater in 
patients aged 40 to 60 years old (29.3%), followed by 18 to 39 years old (25.1%) and those older than 60 years (18.5%). A statistically 
greater proportion of patients who had neck pain were smokers (p=0.043). Neck complaints were more common (p=0.003) in patients 
with an major upper thoracic curve (42%) followed by thoracic curves (29%), thoracolumbar curves (23%), and lumbosacral curves 
(17%). 
There was no statistically significant difference in BMI, gender distribution, or CCMI between patients who had neck complaints and 
those that did not. Curve magnitude, coronal and sagittal balance were unrelated to neck pain complaints. Binary logistic regression 
showed that a more proximal Upper End Vertebra was predictive of the presence of neck pain complaints in patients with adult spinal 
deformity (p=0.001). 
Conclusion: The data suggests that an increased focus on the relationship between adult scoliosis and cervical spine pathology is 
warranted. It seems reasonable to presume that degenerative changes in the cervical spine may impact the clinical course of an adult 

Summary: Growing rods (GR) are commonly used 
in treatment of early onset scoliosis (EOS). They 
require multiple surgeries for lengthening and have 
a high complication rate. This is the first study 
evaluating the safety and efficacy of a remotely 
expandable rod (RER) in an animal model. RER 
proved to be a safe and effective way to remotely 
distract the spine. This technique shows promise as 
an alternative treatment in the surgical manage-
ment of EOS in the future. 
Introduction: Treatment of severe early onset 
scoliosis (EOS) is challenging. GR are commonly 
used but require multiple surgeries for lengthen-
ing. Improved technology may allow remote 
lengthening without surgery. We aimed to evaluate 
the safety and efficacy of a remotely expandable 
rod (RER). 

Methods: 9 immature male Yucatan pig were randomly assigned to experimental group (EG, 6 pigs) and sham group (SG, 3 
pigs). All had 3 cephalad and 2 caudal foundation levels instrumented with 7-9 levels in between(12-14 levels) A unilateral RER 
was implanted in EG, and no rod in SG. RER contains a non-shapeable actuator. A small magnet in the actuator is used to 
distract or retract. Follow up was 10 weeks. EG had 7 mm of remote distraction under sedation for 7 weeks. Implants were 
removed after 7th week. Both groups had weekly AP and lateral XR. CT was obtained after the index surgery (IS), before 
implant removal (IR) and before sacrifice. The thoracic and lumbar spines were harvested for further study after sacrifice. 
Results: Mean age in EG and SG was 7.1 and 7.3 months. No difference in weight at IS or throughout the study. 1 EG pig died 
after IS; neurologic complication (comp) caused by screw malposition. Mean distraction achieved in EG was 39 mm (32-46); 
less than 48mm planned distraction. We postulate fat thickness decreased distractions forces resulting in this difference. No 
complications resulted from distraction. 1 pig had a sterile fluid collection at lower foundation, treated with drainage and 
prophylactic antibiotics. A retained sponge was found after sacrifice. XRs and CTs showed no implant failure. In the non 
instrumented segment mean spinal growth at 7 weeks was similar in SG and EG (8% vs. 7%). However, after IR, spine growth 
increased significantly in EG while in SG growth followed a linear rate (Figure). At sacrifice total growth (12-14 levels) was 
greater in EG vs. SG (27% vs. 12%). 
Conclusion: RER proved a safe and effective way to remotely distract the spine. No complications resulted from distraction. 
Distraction accuracy and retraction features of this device make it more reliable in controlled distraction. RER shows promise as 
an alternative treatment in the surgical management of EOS in the future. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
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Paper #29
The Impact of Adult Scoliosis on the Cervical Spine
Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Frank J. Schwab, MD; Christopher I. Shaffrey, MD; Serena S. Hu, MD; Keith H. 
Bridwell, MD
United States
Summary: In a cohort of 1721 adult scoliosis patients, 420 (24.4%) had neck complaints. A more proximal upper End Ver-
tebra was predictive of the presence of neck pain complaints. The data suggests that an increased focus on the relationship 
between adult scoliosis and cervical spine pathology is warranted. It seems reasonable to presume that, analogous to the 
situation in the lumbar spine, degenerative changes in the cervical spine may impact the clinical course of an adult spinal 
deformity, and visa versa. 
Introduction: Assessment of adult scoliosis typically involves evaluation of both the primary deformity and the lumbar spine. 
In contrast, little attention has been devoted to the impact of adult scoliosis or treatment on the cervical spine. The purpose 
of this study is to assess the frequency of cervical spine complaints in an adult scoliosis population, and to determine whether 
radiographic characteristics of the spinal deformity predict cervical symptoms. 
Methods: We reviewed a cohort of adult scoliosis patients entered in a prospective data base of adult spinal deformity. 
Patients who indicated that their neck bothered them or limited their function were identified. Student’s t-tests were used 
to determine any difference in continuous variables between patients who complained of neck pain and those that did not. 
Fisher’s exact test was used to determine any difference in categorical variables between the groups. Binary regression analysis 
was done to determine factors predictive of the presence of neck complaints. 
Results: 420 (24.4%) of 1721 patients included in the analysis had neck pain. Neck pain complaints were statistically greater 
in patients aged 40 to 60 years old (29.3%), followed by 18 to 39 years old (25.1%) and those older than 60 years (18.5%). A 
statistically greater proportion of patients who had neck pain were smokers (p=0.043). Neck complaints were more common 
(p=0.003) in patients with an major upper thoracic curve (42%) followed by thoracic curves (29%), thoracolumbar curves (23%), 
and lumbosacral curves (17%). 
There was no statistically significant difference in BMI, gender distribution, or CCMI between patients who had neck com-
plaints and those that did not. Curve magnitude, coronal and sagittal balance were unrelated to neck pain complaints. Binary 
logistic regression showed that a more proximal upper End Vertebra was predictive of the presence of neck pain complaints in 
patients with adult spinal deformity (p=0.001). 
Conclusion: The data suggests that an increased focus on the relationship between adult scoliosis and cervical spine pathol-
ogy is warranted. It seems reasonable to presume that degenerative changes in the cervical spine may impact the clinical 
course of an adult spinal deformity, and visa versa.
 

Paper #30
Cervical Stenosis in Adult Spinal Deformity Surgery: Incidence, Treatment and Complications
Matthew J. Geck, MD; Dana Hawthorne, BS, MPAS; John K. Stokes, MD
United States
Summary: The cervical spines of patients with complex thoracolumbar deformities were routinely imaged as part of the pre-
operative workup at one practice. The incidence of anatomic and critical cervical stenosis, moderate to severe clinical signs of 
myelopathy, and cord edema was evaluated in this retrospective study. Surgical treatment of cervical stenosis in patients prior 
to adult spinal deformity correction, complications and future recommendations are also discussed. 
Introduction: Adult spinal deformity patients with cervical stenosis have multiple risk factors for initiation or worsening of 
cervical myelopathy during and after spinal deformity surgery. These include prone positioning in slight extension, fluid shifts, 
variable intraoperative blood pressure, and prolonged anesthesia effects on spinal cord monitoring. One surgeon’s practice 
was evaluated after a protocol for routine imaging of the cervical spine was initiated. 
Methods: 80 spinal deformity patients over 50 yo were identified with 2 year follow up who had their cervical spine routinely 
imaged as part of their preoperative work up for thoracolumbar (TL) reconstructions (2005 to 2008). Clinic and hospital charts 
as well as radiographs were reviewed. 
Results: Incidence of overt moderate to severe clinical cervical myelopathy was 5 of 80. Incidence of critical stenosis (AP canal 
diameter ≤ 7mm) with mild myelopathy was 6 of 80. Incidence of cord edema was 1 of 80. 11 of these 12 had cervical spine 
surgeries performed prior to having surgical correction of the TL deformity. The one patient with critical stenosis (canal ≤ 7mm) 
and mild myelopathy refused cervical surgery. Given her lower extremity deficits, she had deformity corrective surgery first. In-
traoperative tcMEP and SSEP were stable. Postoperatively, the patient developed progressive cervical myelopathy. Surgery was 
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then performed. The patient had stabilization but only mild improvement of her cervical myelopathy. Incidence of anatomic 
stenosis (AP canal diameter 8 - 10 mm) without overt clinical myelopathy was 30 out of 80 (37.5%). This group did not have 
cervical surgery prior to deformity corrective surgery and had no long term sequelae postoperatively. 
Conclusion: Cervical myelopathy and occult severe cervical stenosis are often difficult to ascertain on H & P in older adult 
patients. Often, severe long tract signs are not present and gait dysfunction is attributed to the TL deformity. We recommend 
routine imaging of the cervical spine in addition to detailed exams of hand function as part of any preoperative work up for 
adult spinal deformity surgery.
 

Paper #31
Hospital Cost Analysis of Adult Scoliosis Surgery in 120 Consecutive Cases
Marc N. Ialenti, BA; Baron S. Lonner, MD; Phedra Penn, MS; Pedro A. Ricart-Hoffiz, MD; Shaun Xavier, MD; Lynne Windsor, BS; Frank J. 
Schwab, MD; Thomas Errico, MD
United States
Summary: This retrospective review is designed to determine the surgical and hospitalization costs, charges, and reimburse-
ments for adult scoliosis correction at one institution. Identification of specific contributors to cost will enable a targeted 
approach to cost reduction and resource allocation. We report a mean total cost of $47,127. Implants remain the largest indi-
vidual contributor to overall cost. Age, operative time, and number of screws used predicted overall cost. 
Introduction: Achieving clinical success is the primary goal of surgical treatment for adult scoliosis. Socioeconomic pressures 
due to rising health care costs have made it imperative to do so in the most cost-effective manner possible. This study sets out 
to determine the surgical and hospitalization costs, charges, and reimbursements for adult scoliosis correction at one institu-
tion. 
Methods: We performed a retrospective review of 30,185 individual costs, charges, and reimbursements on 120 consecutive 
patients who underwent primary spinal fusion for adult scoliosis by three different surgeons between 2006 and 2009. Demo-
graphic, surgical, and radiographic data were recorded for each patient. Stepwise multivariate linear regression was used to 
determine factors predictive of increased cost. Pearson correlation was used to assess the correlation between cost, charge, 
and reimbursement. 
Results: The patients’ (86 females, 34 males) mean age was 40 (range 18-82), and the average number of levels fused was 
10. The mean total surgical and hospital cost was $47,127, mean total charge was $140,286, and mean total reimbursement 
was $62,138. The hospital was reimbursed 44% of total charges and 132% of total costs. Reimbursement correlated most with 
charge (r=.611, p<0.001). Cost and charge were also highly correlated (r=.772, p<0.001). The largest contributor to overall cost 
was implants (29%). Other large contributors to overall cost were inpatient room/ICu (20%), operating room/recovery room 
(12%), operating room instruments (8%), and bone graft (6%). Age, operative time, and number of screws used predicted 
overall cost. 
Conclusion: Surgical correction for adult scoliosis remains expensive, with a mean total cost of $47,127. Implants remain a 
large contributor to overall cost. Reimbursement was highly correlated with charge, but not with cost. This study characterizes 
the relative contributions of factors that contribute to total cost, charge, and reimbursement for the surgical correction of adult 
scoliosis. These contributors serve as targets for overall cost reduction or resource re-allocation.
 

*Paper #32
Complications and Risk Factors of Primary Adult Scoliosis Surgery: A Multicenter Study of 306 Patients
Sebastien Charosky, MD; Pierre Guigui; Arnaud Blamoutier; Pierre Roussouly, MD; Daniel Chopin; Groupe d’etude sur la scoliose Ges
France
Summary: Multicenter study of 306 patients operated for primary adult or degenerative scoliosis. Complications and risk fac-
tors as well as survival curves are analyzed. Overall complication rate was 39% and 26% of the patients were reoperated for me-
chanical or neurological complications. Risk factors include number of instrumented vertebra, fusion to the sacrum, pso, and 
pre-op pelvic tilt≥26°. Half of the patients are at risk for a new operation in the 6 year period following the primary procedure 
Introduction: Adult deformity surgery is associated with a high rate of complications. This multicenter study describes com-
plications rate and risk factors as well as survival curves 
Methods: A retrospective review of prospectively collected data from 6 centers in France.306 Primary lumbar adult or degen-
erative scoliosis patients aged over 50 operated between 2002-2007were included. Demographics, comorbidities, xray param-
eters, surgical data and complications were analyzed. Statistical analysis was performed to obtain correlations and risk factors 
for complications. Reoperation risk was calculated with Kaplan Meier survival curves 
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Results: 306 patients age 63 yrs (range 50-83)with 83% females. Mean CIRS was 5 (range 0-26). Main curve was 50° (range 
4-96) with apex between T12 and L2. 10% patients had anterior surgery only, 18% double ant-post and 72% posterior only. 
74%(226 patients) had long fusions ≥ 3 levels and 44%(134 patients) were fused to the sacrum. 40% (122 patients) had a 
decompression performed and 18% an osteotomy. There were 175 complications for 119 patients (39%). No deaths , no 
blindness. General complication rate 13,7%; Early infection appeared in 4%(12patients) and late infection in 1,2%. Neurologic 
complications were present in 7% with 2 cases(0,6%)of late cord level deficits, and 12 reoperations(4%).Prevalence of mechani-
cal complications was 24%(73 patients)with 58 patients (19%) needing a reoperation. Risk factors for mechanical or neurologi-
cal complications were number of instrum vertebra ( p≤0,01) fusion to the sacrum(p≤0,001),PSO (p=0,01)and a high pre-op 
pelvic tilt≥26°(p≤0,05).Kaplan Meier survival curves showed reoperation risk of 44% at 70 months. Long fusions risk was 40% at 
50 months and fusions to the sacrum reoperation risk of 48% at 49 months 
Conclusion: Overall complication rate was 39% and 26% of the patients were reoperated for mechanical or neurological com-
plications. Risk factors include number of instrumented vertebra, fusion to the sacrum, pso and pre-op pelvic tilt≥26°.There is a 
44% risk of a new operation in the 6 year period following the primary procedure 
Significance: Surgeons should inform patients that there is a high risk of complications with a reoperation risk of 44% in the 6 
year period following primary surgery
 

*Paper #33
Risk Factors for Major Peri-Operative Complications in Adult Spinal Deformity Surgery: A Multi-Center Review of 
953 Consecutive Patients
Frank J. Schwab, MD; Nicola Hawkinson, MA, NP; Virginie C. Lafage, PhD; Robert A. Hart, MD; Gregory M. Mundis, MD; Douglas C. 
Burton, MD; Breton Line, BSME; Behrooz A. Akbarnia, MD; Oheneba Boachie-Adjei, MD; Richard Hostin, MD; Christopher I. Shaffrey, MD; 
Justin S. Smith, MD, PhD; Kirkham B. Wood, MD; Shay Bess, MD; International Spine Study Group
United States

Conclusion: We report an incidence of 7.6% major complications among 953 consecutive patients. Improved understanding of risk 
profiles and procedure-related parameters may assist in pre-operative risk-benefit surgical discussions and pre-emptive approaches to 
reduce major complications. Patients should be counseled that a major complication is more likely to occur in the setting of revision, 
staged, and anterior/posterior surgery. 
 
 

 
 
 
Paper #34 
The Effect of Prophylactic Vertebroplasty on the Incidence of Proximal Junctional Kyphosis and Proximal Junctional Failure 
Following Long Posterior Fusion in Adult Spinal Deformities: A Prospective Study 
Christopher T. Martin, BS; Ahmed S. Mohamed, MD; Richard L. Skolasky, ScD; Khaled Kebaish 
United States 
Summary: Proximal junctional kyphosis (PJK) is a common complication following long posterior spinal fusion (PSF), and a subset of 
these patients will develop proximal junctional failure (PJF). No previous study has examined the use of prophylactic vertebroplasty for 
the prevention of PJK or PJF. Here, we show that prophylactic vertebroplasty in long PSF for adult spinal deformity is a safe and 
effective method for minimizing the incidence of PJF/PJK. 
Introduction: PJK occurs in 9.2-46% of cases following long PSF, and a subset of these will develop PJF. No previous studies have 
prospectively examined the use of prophylactic vertebroplasty for prevention of PJK/PJF. 
Methods: We enrolled 41 adult patients treated with long PSF who received prophylactic vertebroplasty at the upper instrumented 
vertebra (UIV) and supra-adjacent vertebra (UIV+1). PJK was defined as a change in the PJK angle ≥10 degrees between the 
immediate post-op and the final follow-up radiograph. 
Results: There were 5 males and 36 females. Average age was 65.1 yrs (41-87). 38 patients had complete radiographic data & were 
included in the analysis. 15.8% (6/38) developed PJK/PJF. Two patients developed PJF and required revision surgery. One patient 
developed progressive sagittal imbalance following a fall 2 weeks post-op, while the other had acute subluxation 6 weeks post-op 
between the UIV & UIV+1. Both were treated with fusion extension. A third patient suffered a compression fracture at the supra-
adjacent level and developed PJK, requiring vertebroplasty at that level. Three patients developed PJK according to radiographic 

Summary: Peri-operative major complications 
following adult spinal deformity surgery remain 
common. However, risk factors in terms of patient 
profile and surgical parameters have not been clearly 
identified. using a retrospective consecutive review of 
953 patients with at least 2y Fu, we identified 72 
patients who suffered a major peri-operative compli-
cation. Comparison to a case control group demon-
strated that a major complication was more likely to 
occur with revision, staged, and anterior/posterior 
surgeries. 
Introduction: Complications following adult spinal 
deformity (ASD) surgery have a reported incidence of 
27%-80%. understanding risk factors for complica-
tions may reduce their occurrence and permit 
improved operative risk-benefit ratios. The purpose 
was to identify patient and surgical parameters that 
correlate with development of major peri-operative 
complications following ASD surgery. 
Methods: Multi-center (n=8), retrospective, consecu-
tive, case-control series. A total of 953 patients (2y Fu 

minimum) with ASD were reviewed to identify patients with major peri-operative complications (Case). A randomization table 
was used to select a control group of patients that did not suffer major complications (Control). Data collected included 
demographics, past medical history, ASA grade, co-morbidities, preoperative lab values, intra/post-operative parameters, 
occurrence of peri-operative complication. The two groups were analyzed for differences using ANOVA and Chi Square 
analysis. 
Results: We observed 99 major complications (average 1.4 per patient) in 72 patients (7.6%). The matched cohort consisted of 
78. No differences were noted between groups for the following: demographics, pre-op vitals, lab-results, ASA grade, respira-
tory signs, alcohol or smoking habits, mean operative time, and ICu stay. Chi-square analysis demonstrated that the complica-
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tion group exhibited a higher percentage of staging procedures (46% versus 37%, p=0.011), a higher percentage of anterior/
posterior approach (56% versus 32%, p=0.011; Figure) and a greater prevalence of postoperative anemia (16.7% versus 6.4%, 
p=0.04). 
Conclusion: We report an incidence of 7.6% major complications among 953 consecutive patients. Improved understanding 
of risk profiles and procedure-related parameters may assist in pre-operative risk-benefit surgical discussions and pre-emptive 
approaches to reduce major complications. Patients should be counseled that a major complication is more likely to occur in 
the setting of revision, staged, and anterior/posterior surgery.
 

Paper #34
The Effect of Prophylactic Vertebroplasty on the Incidence of Proximal Junctional Kyphosis and Proximal Junc-
tional Failure Following Long Posterior Fusion in Adult Spinal Deformities: A Prospective Study
Christopher T. Martin, BS; Ahmed S. Mohamed, MD; Richard L. Skolasky, ScD; Khaled Kebaish
United States

parameters, but did not require treatment. Five patients required revision for reasons other than PJK/PJF. One had revsion for 
pseudarthrosis. Two had partial removal of instrumentation for pain. One had a lumbar osteotomy for residual sagittal imbalance. The 
fifth had revision for a sacral stress fracture. Increasing amounts of coronal curve correction were associated with an increased 
likelihood of PJK/PJF (p=.039). No other significant risk factors were identified. At final follow-up, there were differences in SRS Pain 
(p=.049) and SRS Mental Health (p=.014) between those with and without PJK/PJF. There was no difference in other SRS or ODI 
scores. Two patients had anterior cement leakage without consequences. None had posterior extravasation. Three patients developed 
surgical site infections, one superficial and two deep. One patient had a DVT, and two had a PE. 
Conclusion: Prophylactic vertebroplasty in long PSF in adult spinal deformity is a safe and effective method of minimizing the 
incidence of PJF/PJK. 
Significance: Prophylactic vertebroplasty can safely be used in long PSF in adults to minimize the incidence PJK/PJF. 
 

 
 
 
Paper #35 
A Prospective Study of Degenerative Lumbar Scoliosis Among Community-Based Female Volunteers 
Shizuo Jimbo; Tetsuya Kobayashi, MD, PhD; Kiyoshi Aono; Yuji Atsuta; Takeo Matsuno 
Japan 
Summary: A prospective study of 144 community-based female volunteers revealed pre-existing DLS in 29.9% at baseline and the 
development of de novo DLS in 29.4% of those without baseline deformity during mean 12.1 years observation. DLS of more than 15° 
was associated with significant decrease in lumbar lordosis and forward shift in C7 plumb. L4 tilt and vertebral size were predictors of 
the progression of pre-existing DLS, and lateral osteophyte, disc wedge and vertebral size were predictors of de novo DLS. 

Summary: Proximal junctional kyphosis (PJK) is a common complication 
following long posterior spinal fusion (PSF), and a subset of these patients 
will develop proximal junctional failure (PJF). No previous study has exam-
ined the use of prophylactic vertebroplasty for the prevention of PJK or PJF. 
Here, we show that prophylactic vertebroplasty in long PSF for adult spinal 
deformity is a safe and effective method for minimizing the incidence of PJF/
PJK. 
Introduction: PJK occurs in 9.2-46% of cases following long PSF, and a 
subset of these will develop PJF. No previous studies have prospectively 
examined the use of prophylactic vertebroplasty for prevention of PJK/PJF. 
Methods: We enrolled 41 adult patients treated with long PSF who received 
prophylactic vertebroplasty at the upper instrumented vertebra (uIV) and 
supra-adjacent vertebra (uIV+1). PJK was defined as a change in the PJK 
angle ≥10 degrees between the immediate post-op and the final follow-up 
radiograph. 
Results: There were 5 males and 36 females. Average age was 65.1 yrs 
(41-87). 38 patients had complete radiographic data & were included in the 
analysis. 15.8% (6/38) developed PJK/PJF. Two patients developed PJF and 
required revision surgery. One patient developed progressive sagittal 
imbalance following a fall 2 weeks post-op, while the other had acute 
subluxation 6 weeks post-op between the uIV & uIV+1. Both were treated 
with fusion extension. A third patient suffered a compression fracture at the 
supra-adjacent level and developed PJK, requiring vertebroplasty at that 
level. Three patients developed PJK according to radiographic parameters, 

but did not require treatment. Five patients required revision for reasons other than PJK/PJF. One had revsion for pseudarthro-
sis. Two had partial removal of instrumentation for pain. One had a lumbar osteotomy for residual sagittal imbalance. The fifth 
had revision for a sacral stress fracture. Increasing amounts of coronal curve correction were associated with an increased 
likelihood of PJK/PJF (p=.039). No other significant risk factors were identified. At final follow-up, there were differences in SRS 
Pain (p=.049) and SRS Mental Health (p=.014) between those with and without PJK/PJF. There was no difference in other SRS or 
ODI scores. Two patients had anterior cement leakage without consequences. None had posterior extravasation. Three 
patients developed surgical site infections, one superficial and two deep. One patient had a DVT, and two had a PE. 
Conclusion: Prophylactic vertebroplasty in long PSF in adult spinal deformity is a safe and effective method of minimizing the 
incidence of PJF/PJK. 
Significance: Prophylactic vertebroplasty can safely be used in long PSF in adults to minimize the incidence PJK/PJF.
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Paper #35
A Prospective Study of Degenerative Lumbar Scoliosis Among Community-Based Female Volunteers
Shizuo Jimbo; Tetsuya Kobayashi, MD, PhD; Kiyoshi Aono; Yuji Atsuta; Takeo Matsuno
Japan
Summary: A prospective study of 144 community-based female volunteers revealed pre-existing DLS in 29.9% at baseline 
and the development of de novo DLS in 29.4% of those without baseline deformity during mean 12.1 years observation. DLS 
of more than 15° was associated with significant decrease in lumbar lordosis and forward shift in C7 plumb. L4 tilt and verte-
bral size were predictors of the progression of pre-existing DLS, and lateral osteophyte, disc wedge and vertebral size were 
predictors of de novo DLS. 
Introduction: Degenerative lumbar scoliosis (DLS) is among the most frequent spinal deformity in the aging spine, however, 
development of this condition has not been elucidated. The purpose of this study was to clarify radiographic characteristics 
and predictors of pre-existing and de novo DLS. 
Methods: 144 community-based female volunteers aged 40+ years were recruited and followed for more than 8 years. up-
right entire spine radiograph was taken at baseline and at final follow-up, and radiographic measurements included; thoracic 
kyphosis, lumbar lordosis, sacral inclination angle (SIA), sagittal balance (C7 plumb), coronal L4 endplate angle (L4 tilt), and 
scoliotic angle by Cobb method. More than 10° of scoliosis was diagnosed as DLS. L4 vertebral size, lateral osteophyte forma-
tion and lateral disc wedge were also recorded according to the previously-reported setting. 
Results: Mean baseline age and follow-up period were 54.4 years and 12.1 years, respectively. Pre-existing DLS (pre-DLS) was 
found in 42 subjects (29.2%) at baseline, with the magnitude of 10° to 14° in 34 and more than 15° (marked pre-DLS) in 8. 
Marked pre-DLS subjects exhibited significantly smaller baseline values of lumbar lordosis (21.9° vs. 34.9°, p=0.0059), SIA (26.4° 
vs. 36.9°, p=0.0026), and more forward C7 plumb (68.1mm vs. 21.3mm, p=0.0007) than those without pre-DLS. Among pre-
DLS, 12 subjects (29%) showed more than 5° progression in scoliosis. A Cox hazards model revealed L4 tilt (relative risk;RR 3.58, 
95% confidence interval;CI 1.29-9.91) and vertebral size (RR 0.96, CI 0.92-0.99) to be the risk factors of progression of pre-DLS. 
DLS has developed de novo in 30 subjects (29.4%) among those without baseline scoliosis. A Cox hazards model revealed 
unilateral osteophyte formation (RR 22.68, CI 2.82-182.46), lateral disc wedge (RR 4.01, CI 1.13-14.17), and vertebral size (RR 1.17, 
CI 1.03-1.35) to be unique independent predictors of the development of de novo DLS. 
Conclusion: DLS of more than 15° was associated with significant modification in sagittal spinal alignment. Current results 
indicated that patients with radiographic characteristics of asymmetrical disc degeneration were susceptible to the develop-
ment of de novo scoliosis. 
Significance: Level of evidence II (prospective cohort study)
 

Paper #36
Myleography in the Assessment of Adult Degenerative Scoliosis
Wendy Bertram; Michael Katsimihas, FRCS Tr &Orth; John Hutchinson; Ian W. Nelson, MB, BS, MCh Orth FRCS; Ian J. Harding, BA, BM, 
BCh, FRCS(Orth)
United Kingdom
Summary: Myelography was ‘ superseded ‘ by low risk MRI and CT which was static and supine while myelography may 
be loaded and dynamic. In patients with degenerative scoliosis, differences between findings on myelography, MR and /CT 
were noted and whether this subsequently affected treatment. 85.7% myelograms revealed findings not seen on supine MRI. 
Myelography is a safe and useful tool in the management of patients with degenerative scoliosis, while MRI scan alone under-
states the true nature of central and lateral recess stenosis. 
Introduction: Lumbar myelography was previously a commonly performed procedure for spinal conditions but was super-
ceded by the advent of MRI and CT which were low risk and provided cross-sectional information. The majority of MRI and 
CT evaluations are static and supine and in degenerative scoliosis, the lumbar spine often assumes a very different position 
standing compared to supine. This study evaluates the role of myelography in patients with degenerative scoliosis in a modern 
surgical practice. 
Methods: Patients with degenerative scoliosis and full imaging (plain radiographs, supine MRI, myelography, including CT 
myelography) were indentified from our database between 2006-2009 and recorded. Differences between findings of MRI and 
myelography/CT myelography were noted and whether this subsequently affected treatment. 
Results: 21 patients fulfilled inclusion criteria. Mean age 68 (range 45-82), 17 were female. MRI was analysed prior to myelog-
raphy in 17 cases. Mean interval between investigations was 6.2 months. 18/21(85.7%) myelograms revealed findings not 
seen on MRI. 15 patients had a single abnormality, 1 had two and in 2 patients there were 3 new abnormalities. Abnormalities 
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seen were facet/ligamentous bulging in 13, a single spondylolisthesis, retrolisthesis and lateral subluxation. On CT a foraminal 
osteophyte and a pars defect were seen. In 4 cases supine investigation revealed more than MRI. In 7 patients management 
changed as a result of myelography/CT. There have been no complications of myelography in our unit using modern contrast 
media of the total 270 performed. 
Conclusion: Myelography is a safe and useful tool in the management of patients with degenerative scoliosis. MRI scan alone 
understates the true nature of central and lateral recess stenosis. Not only does myelography show more stenosis in the loaded 
spine, but static myelography and CT myelography are also an invaluable tool in these patients. 
Significance: Myelography shows more stenosis in the loaded spine than MRI.
 

Paper #37
Prophylactic Preoperative Inferior Vena Cava Filters for Major Spinal Reconstruction in Adults: Long-Term Follow-Up
Jamal McClendon, MD; Brian A. O’Shaughnessy, MD; Patrick A. Sugrue, MD; Ryan J. Halpin, MD; Tyler Koski, MD; Stephen L. Ondra, MD
United States
Summary: Venous thromboembolism (VTE) is a serious complication following major spinal reconstructive surgery in adults. 
Patients with at least two risk-factors for the development of VTE received a preoperative prophylactic inferior vena cava filter 
(IVCf ). The lower extremity (LE) deep vein thrombosis (DVT) rate was noted to be 22.22%. Prophylactic IVCf placement is safe 
and efficacious. 
Introduction: Pulmonary embolism (PE) can be a major cause of morbidity and mortality following major spinal reconstruc-
tive surgery in adults, and has been reported in up to 13% of patients. Prophylactic IVCf placement was instituted as standard 
protocol for high-risk patients after a pilot study demonstrated decreased mortality and VTE complication rate with its use. 
Methods: After IRB confirmed approval, we reviewed retrospectively the medical records of all patients receiving an IVCf at 
one institution from 2000 to 2007. Age, sex, surgical approach, postoperative LE DVT, presence of PE or paradoxical embolus, 
mortality, and IVCf complications were reviewed. Placement indications included history of DVT or PE, malignancy, hypercoag-
ulability, prolonged immobilization, staged procedures > 5 levels, combined anterior/posterior approaches, iliocaval manipula-
tion during exposure, and anesthetic time > 8 hours. 
Results: 171 patients were analyzed (121F, 50M) with mean age of 64.3 years (range 25-91 years). There were no complica-
tions from IVCf placement (58 Greenfield, 113 retrievable). The LE DVT rate was 22.22% (38 patients), the PE rate was 2.3% (4 
patients), and the paradoxical embolus rate was 0.6% (1 patient). No statistical significance (p <0.05) was noted with combined 
anterior/posterior approach (112 patients) versus posterior-only approach (59 patients) and the rate of DVT (23/112; 23% for 
former and 12/59; 20.3% for latter). There were a total of 8 deaths, none related to LE DVT, PE, or paradoxical embolus. Prophy-
lactic IVCf use lowers the PE rate (p=0.03) as compared with a matched patient control. Mean follow-up was 2.7 years (median 
2.3 years; 111 patients had at > 2 year follow-up). 
Conclusion: The morbidity and mortality related to VTE have heightened the awareness of spine surgeons to the periopera-
tive management of patients receiving major spinal reconstruction. Prophylactic IVCf resulted in no deaths related to VTE over 
the course of 8 years, and significantly lowers PE rate compared with a matched control patient population. 
Significance: Preoperative prophylactic IVCf lower the mortality related to VTE as seen on this long-term follow up of high risk 
patients. Initiation of chemoprophylaxis in the postoperative setting may also lower VTE incidence. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #38
Long Term Survival After Long Primary Fusion for Adult Scoliosis More Than 40 Degrees. Prognostic Factors for 
Reoperation. Does Reoperation Associate Worse SRS22 and SF36 Final Follow-Up Scores?
Felisa Sánchez-Mariscal; Alejandro Gomez Rice, MD; Enrique Izquierdo, MD, PhD; Lorenzo Zúñiga, MD; Javier Pizones, MD, PhD; Patri-
cia Álvarez González
Spain
Summary: Prospective revision of a cohort of adult patients primary operated on scoliosis-main Cobb >40degrees-. Long 
term survival,SRS22/SF36 scores and prognostic factors for reoperation analysis was done. 
Introduction: To know long term survival - event defined as reoperation(reop)- after long primary fusion in a cohort of adult 
patients with scoliosis, to define prognostic factors for reop and to determine if reoperation associates worse SRS22/SF36 scores. 
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Methods: 168 patients were operated on adult scoliosis at a single centre. 59 satisfied inclusion criteria (older than 21y, frontal 
deformity >40 degrees, >5 level fusion, > 2 year follow-up). At the moment of the study patients were asked SRS22/SF36 ques-
tionnaires, clinical chart was examined and new X-rays were taken when necessary. 
Results: 59 patients (51 women). Median age at primary surgery 42y.
Median preop frontal Cobb 59 degrees. 
Etiology: Idiopathic 48.Degenerative 11. 
Median postop follow-up 8.5 years. 
21 patients - 35.6% - underwent revision surgery. Three patients underwent a 3rd surgery, and 3 had a 4th surgery. 
Median time from primary procedure to 1st reop was 1.5 year. 
No need for reop (Kaplan-Meier) was: 89.8% at 1 year, 64% at 5 years, 60.9% at 10 years 
The most frequent reasons for reop were painful/prominent implants, adjacent segment degeneration (ASD) and infection. 
Prognostic factors: 
-Probability of reop for double approach was 52% and for unique approach 22%. Double approach has a 2.37 relative risk of reop 
(CI 95% 1.1 to 5.1; p= 0.017). 
-Probability of reoperation for ASAII patients was 57% and for ASAI 24%.ASA II patients have a 2.43 relative risk of reoperation (CI 
95% 1.2 to 4.9; p= 0.012) 
-Patients with greater preoperative and postoperative thoracic kyphosis or maximum kyphosis were more frequently reoperated. 
-Logistic regression revealed preop thoracic kyphosis (OR 1.07, CI 95% p=0.001) as a significant predictor of reop 
Reoperation associated significantly worse SRS22 scores in every domain (except for mental),but only in some SF36 domains (FP,CP) 
Conclusion: Need for reoperation at 10 years is 39%, mostly due to painful implants/ASD/infection. unique significant predictor 
for reoperation after multivariate analysis is preoperative thoracic kyphosis. Reoperation associated significantly worse SRS22 and 
SF36 scores.
 

Paper #39
Long Fusions to the Sacrum in Elderly Patients with Spinal Deformity
Charles H. Crawford, MD; Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Keith H. Bridwell, MD
United States
Summary: From a prospective database for adult spinal deformity, our findings show that properly selected patients over 65 
years of age who have substantial sagittal imbalance, a considerable disease burden and a lesser degree of mental distress can 
obtain as much clinical benefit as their younger counterparts (<55 years of age) two-years following spinal deformity surgery 
that requires fusion from the thoracic spine to the sacrum with segmental instrumentation and iliac fixation. 
Introduction: Long spinal deformity fusions in elderly patients continue to be controversial. However, there is a growing 
population of elderly patients with spinal deformities that may be optimally treated by surgery requiring fusion to the sacrum. 
The purpose of this study is to evaluate patient reported outcomes in elderly (>65) adult deformity patients who had a poste-
rior instrumented reconstruction consisting of fusion from the thoracic spine to the sacrum with iliac fixation. 
Methods: Patients in a prospective database for adult spinal deformity who had a posterior reconstruction with an instru-
mented fusion from the thoracic spine to the sacrum that included iliac fixation with minimum two year follow-up were 
identified. Patients who had a previous fusion were excluded. Two cohorts were compared: patients older than 65 and patients 
younger than 55. Student’s t-test for independent groups was used to determine any significant differences between continu-
ous variables. Chi-square was used to compare categorical demographic variables between the two groups. 
Results: The older group consisted of 15 patients with an average age of 71 years (range, 65-78 years). The younger group 
consisted of 25 patients with an average age of 45 years (range, 30-55 years). The older group had a higher mean co-morbidity 
score (4.6 vs. 2.1). Baseline SRS scores were similar between groups. Baseline SF-12 data showed lower PCS (22.1 vs. 32.0, 
p=0.009) yet higher MCS (63.6 vs. 48.4, p<0.0001) in the older group. Although major curve magnitude was similar (47.1 vs. 
42.6 degrees), the older group had more sagittal imbalance at baseline (115.7 vs. 54.2 mm, p=0.02). Number of levels fused, 
operative time, blood loss and incidence of complications were similar between groups. Two-year improvements in SRS sub-
scores, SF-12 PCS and MCS were not significantly different between groups. 
Conclusion: Properly selected patients over 65 years of age who have substantial sagittal imbalance, a considerable disease 
burden and a lesser degree of mental distress can obtain as much clinical benefit as their younger counterparts two-years 
following spinal deformity surgery that requires fusion from the thoracic spine to the sacrum with segmental instrumentation 
and iliac fixation.
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Paper #40
Prevalence and Outcomes of Coronal Decompensation Following Primary Multilevel Spinal Fusion for Adult De-
formity
Joshua M. Pahys, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Lukas P. Zebala, MD; Samuel K. Cho, MD; Matthew M. Kang, MD; 
Woojin Cho, MD, PhD; Christine Baldus, RN, MHS
United States
Summary: Coronal decompensation occurred in 3.7% of adult scoliosis patients after multilevel spinal fusion in our series. 
Predisposing factors included the presence of pelvic obliquity and a double major curve pattern in which the more flexible 
lumbar curve was corrected more than the thoracic. Postoperative CI persisted from initial to final follow up, with lower SRS self 
image and function scores compared to CB patients. 
Introduction: The fate of adult scoliosis patients who develop significant coronal imbalance (CI) following spinal fusion has 
not been critically evaluated. We report the prevalence and outcomes of coronal decompensation in a consecutive series of 
multilevel spinal fusions for adult scoliosis. 
Methods: A consecutive series of 148 patients with adult idiopathic/degenerative scoliosis who underwent a multilevel 
primary posterior spinal fusion (>5 levels fused) at a single institution from 2002-2007 were reviewed. A minimum two year 
followup was required. There were 133 females/15 males; mean age at surgery 48.2 years (range 18-81). Posterior fusion alone 
was performed in 66 patients (44.6%), while 82 patients (55.4%) had a combined posterior/anterior fusion. 
Results: Five patients (3.7%) had CI of >4cm from the C7 plumb to the center sacral vertical line at two months postop. All CI 
patients had double major curve patterns, (avg thor Cobb: 56°, avg lumbar Cobb: 58.6°), increased lumbar flexibility on bend-
ing, and no preop CI. Compared to the coronally balanced (CB) patients, CI patients had statistically longer posterior fusions 
(14.0 vs. 10.0 levels, p=0.014), presence of preop pelvic obliquity (5.0° vs. 0.0°, p=0.027), and similar preop coronal balance 
(1.6cm vs. 1.9cm, p=0.46). All CI patients were fused to L4 or below compared to 25.9% of CB patients (p=0.33). CI patients had 
a larger coronal imbalance at initial followup (5.7cm vs. 2.1cm, p<0.001), which persisted at final followup (6.2cm vs. 1.7cm, 
p<0.001). Final pelvic obliquity was greater in CI patients (p=0.02). SRS scores at final followup for CI vs. CB were lower for self 
image (2.8 vs. 4.2, p=0.047) and function (3.0 vs. 3.8, p=0.06). CI and CB groups were similar in terms of age, gender, and preop 
coronal/sagittal Cobb angles. 
Conclusion: CI developed in 3.7% of patients in our series. Risk factors for CI identified in this study include a double major 
curve with a more flexible lumbar curve and preexisting pelvic obliquity. In patients who developed CI, both the thoracic and 
lumbar curves were fused to L4 or below, and lumbar curve correction exceeded thoracic correction. CI did not improve from 
initial to final follow up. SRS self image and function scores were lower for CI vs. CB patients.
 

Paper #41
Thoracic Three Column Osteotomy for Adult Spinal Deformity Improves Regional Deformity and Pelvic Tilt
Shay Bess, MD; Frank J. Schwab, MD; Virginie C. Lafage, PhD; Richard Hostin, MD; Christopher P. Ames, MD; Eric Klineberg, MD; 
Oheneba Boachie-Adjei, MD; Douglas C. Burton, MD; Robert A. Hart, MD; Christopher I. Shaffrey, MD; Justin S. Smith, MD, PhD; 
International Spine Study Group
United States

CI patients (p=0.02). SRS scores at final followup for CI vs. CB were lower for self image (2.8 vs. 4.2, p=0.047) and function (3.0 vs. 
3.8, p=0.06). CI and CB groups were similar in terms of age, gender, and preop coronal/sagittal Cobb angles. 
Conclusion: CI developed in 3.7% of patients in our series. Risk factors for CI identified in this study include a double major curve with 
a more flexible lumbar curve and preexisting pelvic obliquity. In patients who developed CI, both the thoracic and lumbar curves were 
fused to L4 or below, and lumbar curve correction exceeded thoracic correction. CI did not improve from initial to final follow up. SRS 
self image and function scores were lower for CI vs. CB patients. 
 
 
Paper #41 
Thoracic Three Column Osteotomy for Adult Spinal Deformity Improves Regional Deformity and Pelvic Tilt 
Shay Bess, MD; Frank J. Schwab, MD; Virginie C. Lafage, PhD; Richard Hostin, MD; Christopher P. Ames, MD; Eric Klineberg, MD; 
Oheneba Boachie-Adjei, MD; Douglas C. Burton, MD; Robert A. Hart, MD; Christopher I. Shaffrey, MD; Justin S. Smith, MD, PhD; 
International Spine Study Group 
United States 
Summary: Thoracic pedicle subtraction osteotomy (TPSO) improves focal thoracic deformity, however little data exists on the impact 
of TPSO upon global spinopelvic balance. Analysis of 41 TPSO procedures demonstrated that focal correction at the TPSO site 
favorably impacted regions of the spine remote from the osteotomy site, including improvement in global spinopelvic balance and 
normalization of pelvic parameters. Normalization of pelvic parameters, especially pelvic tilt, has previously been shown to strongly 
correlate with improved clinical outcome. 
Introduction: Thoracic pedicle subtraction osteotomy (TPSO) can correct rigid thoracic deformity with significant focal correction. 
However, little data exists on the impact of TPSO upon global spinopelvic parameters. Purpose: evaluate the radiographic outcome of 
TPSO on regional and global spinopelvic alignment. 
Methods: Multicenter, retrospective radiographic analysis of adult spinal deformity (ASD) patients receiving TPSO. Analysis included 
focal and regional measures (kyphosis and scoliosis at TPSO site) thoracic kyphosis (TK), thoracolumbar kyphosis (TLK), lumbar 
lordosis (LL), global measures: sagittal vertical axis (SVA), T1 and T9 spinopelvic inclination (SPI), and pelvic measures: pelvic tilt (PT), 
pelvic incidence (PI) and sacral slope (SS). 
Results: Between 2003-2009, 41 patients received TPSO for ASD. Deformities included; primarily sagittal (n=21), coronal (n=13), and 
multiplanar (n=7) deformities. Resection levels ranged from T2 to T12; T8 was most common level (n=9). Mean sagittal correction for 
primary sagittal deformities was 34 degrees. Mean coronal correction for primary coronal deformity was 43 degrees. Mean total angular 
correction (sagittal + coronal correction) for multiplanar deformities was 76 degrees. Postoperative TK, TLK and SVA were significantly 
less than preoperative values (Table). Mean SVA correction was 26 mm. Postoperative TK improvement generated favorable PT 
correction (Table). 
Conclusion: TPSO corrects regional and global spinal deformities. Total angular correction for all patients was 54 degrees, SVA 
correction was 26mm. Focal thoracic correction generated improved pelvic parameters including improved PT. Regional improvements 
in spinal balance following TPSO favorably impact the pelvis allowing postoperative normalization of pelvic parameters. Normalization 
of pelvic parameters, especially PT, has been shown to correlate with improved clinical outcome. 
 
 

 
 

Summary: Thoracic pedicle subtraction osteotomy (TPSO) 
improves focal thoracic deformity, however little data exists on 
the impact of TPSO upon global spinopelvic balance. Analysis of 
41 TPSO procedures demonstrated that focal correction at the 
TPSO site favorably impacted regions of the spine remote from 
the osteotomy site, including improvement in global spinopel-
vic balance and normalization of pelvic parameters. Normaliza-
tion of pelvic parameters, especially pelvic tilt, has previously 
been shown to strongly correlate with improved clinical 
outcome. 
Introduction: Thoracic pedicle subtraction osteotomy (TPSO) 
can correct rigid thoracic deformity with significant focal 

correction. However, little data exists on the impact of TPSO upon global spinopelvic parameters. Purpose: evaluate the 
radiographic outcome of TPSO on regional and global spinopelvic alignment. 
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Methods: Multicenter, retrospective radiographic analysis of adult spinal deformity (ASD) patients receiving TPSO. Analysis 
included focal and regional measures (kyphosis and scoliosis at TPSO site) thoracic kyphosis (TK), thoracolumbar kyphosis 
(TLK), lumbar lordosis (LL), global measures: sagittal vertical axis (SVA), T1 and T9 spinopelvic inclination (SPI), and pelvic 
measures: pelvic tilt (PT), pelvic incidence (PI) and sacral slope (SS). 
Results: Between 2003-2009, 41 patients received TPSO for ASD. Deformities included; primarily sagittal (n=21), coronal 
(n=13), and multiplanar (n=7) deformities. Resection levels ranged from T2 to T12; T8 was most common level (n=9). Mean 
sagittal correction for primary sagittal deformities was 34 degrees. Mean coronal correction for primary coronal deformity was 
43 degrees. Mean total angular correction (sagittal + coronal correction) for multiplanar deformities was 76 degrees. Postop-
erative TK, TLK and SVA were significantly less than preoperative values (Table). Mean SVA correction was 26 mm. Postoperative 
TK improvement generated favorable PT correction (Table). 
Conclusion: TPSO corrects regional and global spinal deformities. Total angular correction for all patients was 54 degrees, SVA 
correction was 26mm. Focal thoracic correction generated improved pelvic parameters including improved PT. Regional 
improvements in spinal balance following TPSO favorably impact the pelvis allowing postoperative normalization of pelvic 
parameters. Normalization of pelvic parameters, especially PT, has been shown to correlate with improved clinical outcome.
 

Paper #42
Comparison of Pedicle Subtraction Osteotomy in Fixed vs. Flexible Sagittal Imbalance
Kyu-Jung Cho, MD; Ki-Tack Kim, PhD; Whoan Jeang Kim; Sang-Hun Lee; Jae-Hoon Jung
Korea, Republic of
Summary: Eighteen patients who underwent pedicle subtraction osteotomy for fixed sagittal imbalance were compared with 
thirty-six patients underwent PSO for flexible sagittal imbalance. The osteotomy was performed at one segment, mostly at L2 
or L3. The correction of sagittal C7 plumb was not different in both groups, but loss of correction was more significant in the 
flexible group (P<0.01). In the fixed group, there were dural tears and neurologic deficit. In the flexible group, pseudarthrosis 
and implant failure were more common. 
Introduction: Pedicle subtraction osteotomy (PSO) is commonly used for the correction of sagittal imbalance. The result of 
PSO might be different according to the flexibility of deformity. The purpose of this study was to compare the result of PSO in 
fixed versus flexible sagittal imbalance. 
Methods: Fifty-four patients who underwent PSO were enrolled with a minimum 2 year follow up. Eighteen patients had fixed 
imbalance resulting from ankylosing spondylitis and postoperative kyphosis. Thirty-six patients had flexible imbalance from 
degenerative etiology. We included patients who underwent fusion from thoracolumbar to lumbosacral spine in both groups. 
The mean age was 65 years in the fixed group and 55.3 years in the flexible group (P<0.01). The osteotomy was performed at 
one segment, mostly at L2 or L3. 
Results: In the fixed group, sagittal C7 plumb was 146mm before surgery, corrected to 30mm after surgery, and changed to 
39.8mm at the last visit. In the flexible group, sagittal C7 plumb was 167mm before surgery, 38mm after surgery, and changed 
to 89.9mm at the last visit. The correction of sagittal C7 plumb was not different in both groups, but loss of correction was 
more significant in the flexible group (P<0.01). The average improvement of osteotomy angle was 32o in the fixed group and 
36o in the flexible group. The loss of correction of osteotomy angle was 1.2o in the fixed group and 4.2o in the flexible group 
(P=0.05). The average correction of lumbar lordosis was 30.6o in the fixed group and 31.6o in the flexible group. The loss of cor-
rection of lumbar lordosis was 2.5o in the fixed group and 11.4o in the flexible group with a significant difference (P=0.03). In 
the fixed group, there were dural tear in 2 patients and transient neurologic deficit in 2 patients. In the flexible group, pseudar-
throsis developed in 3 patients and implant failure in 6 patients. 
Conclusion: Pedicle subtraction osteotomy in flexible sagittal imbalance was more likely to cause loss of correction of sagittal 
balance and osteotomy angle than in fixed sagittal imbalance. Flexible sagittal imbalance demonstrated more complications 
such as pseudarthrosis and implant failure than fixed sagittal imbalance.
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Paper #43
Interradicular Bone-Disc-Bone Osteotomy (BDBO): An Alternative to Other Osteotomy Types for the Correction of 
Thoracolumbar and Lumbar Spine Deformities 

Cagatay Ozturk, MD; Mehmet Aydogan; Selhan Karadereler; Mehmet Tezer; Ahmet Alanay, MD; Azmi Hamzaoglu, MD
Turkey 

 
 
 
Paper #44 
Changes in Thoracic Kyphosis Negatively Impact Sagittal Alignment Following Lumbar Pedicle Subtraction Osteotomy 
Virginie C. Lafage, PhD; Eric Klineberg, MD; Frank J. Schwab, MD; Behrooz A. Akbarnia, MD; Christopher P. Ames, MD; Oheneba 
Boachie-Adjei, MD; Douglas C. Burton, MD; Robert A. Hart, MD; Richard Hostin, MD; Christopher I. Shaffrey, MD; Kirkham B. Wood, 
MD; Shay Bess, MD; International Spine Study Group 
United States 
Summary: Spinal realignment by lumbar pedicle subtraction osteotomy (PSO) is utilized in the setting of sagittal malalignment. The 
alignment following PSO in long fusions can be predicted. However, the effect lumbar PSO has upon unfused thoracic levels in shorter 
fusions (reciprocal change [RC]) is poorly understood. These reciprocal changes can negatively impact final post-operative alignment. 
Older patients, and those with larger pelvic incidence and truncal imbalance are more likely to have unfavorable thoracic RC (increased 
kyphosis). 
Introduction: Large vertebral resections are frequently utilized in the setting of sagittal malalignment. While the effect of such resection 
can be anticipated in long fusions, their impact on unfused segments (reciprocal changes; RC) is poorly understood. The objective of 
this study was to evaluate if RC have a positive or negative impact of spino-pelvic alignment following lumbar PSO in the setting of 
shorter fusions. 
Methods: Consecutive, multicenter retrospective review of 34 adult patients (mean age=54yo; sd=12) who underwent lumbar PSO 
with upper instrumented vertebra (UIV) below T10. Radiographic analysis included pre and post assessment of Thoracic Kyphosis 
(TK), Lumbar Lordosis (LL), Sagittal Vertical Axis (SVA), T1 Spino Pelvic Inclination (T1SPI), Pelvic Tilt (PT), and Pelvic Incidence (PI). 
Final SVA and PT were analyzsed to determine successful realignment (SVA < 4 cm, PT < 20 deg). RC in the thoracic spine was 
designated favorable or unfavorable based upon impact on final SVA and PT. 
Results: Mean PSO resection was 26° (SD=9°). LL increased from 20° to 49° (p<0.001). SVA improved from 14 to 4cm (p<0.001) and 
PT improved from 33° to 25° (p<0.001). Mean increase in TK was 13° (p=0.002). TK was unchanged (<5°) in 11 patients. Five patients 
had a favorable RC and 18 patients had an unfavorable RC. Unfavorable RC was attributed to junctional failure in 6/18 patients. 
Significant differences in the unfavorable RC group compared to the other patients included; age and greater pre-operative PT, PI, SVA 
and T1SPI (Table). There was no difference in preoperative LL or PSO degree of resection between RC groups. 
Conclusion: Significant postoperative alignment changes can occur through unfused thoracic spinal segments following lumbar PSO. 
Unfavorable RC may limit optimal correction (SVA, PT) and can lead to clinical failures. Risk factors for unfavorable thoracic RC 
include: older patients, larger pre-op PI and PT and worse pre-op T1 spino-pelvic inclination and are not simply due to junctional failure. 
Care should be taken with selective lumbar fusion and PSO in older patients and those with unfavorable pre-op spino-pelvic 
parameters. 
 
 

Summary: Authors have developed a new osteotomy technique preserving the 
nerve roots and providing an efficient correction and stabilization. 
Introduction: Vertebral osteotomies are usually needed for correction of severe 
and rigid spinal deformities. Pedicule subtraction osteotomy (PSO) or several 
levels of Smith-Petersen osteotomies (SPO) are usually prefered at the thoraco-
lumbar spine rather than the posterior vertebral column resection (PVCR) as 
nerve roots can not be sacrificed at this region of spine. Purpose of this study is 
to introduce and evaluate the results of this osteotomy technique. 
Methods: Twelve consecutive patients with thoracolumbar and lumbar deformi-
ties managed by BDBO and having more than 2 years of follow-up were evaluated. 
Preoperative, postoperative and follow-up standing A-P and lateral x-rays were 
analysed regarding deformity and hospital charts were evaluated for complica-
tions. Local kyphosis angle was measured through the upper end plate of the 
vertebrae above the resection level and lower end plate of the vertebrae below 

the resection level. Wide laminectomies were done at the vertebrae above and below the disc space planned to be resected. 
Then, a wedge osteotomy just below the pedicle of the upper adjacent vertebra and a straight osteomy through the upper end 
plate of the lower adjacent vertebra, including the disc tissue were done. Then, the osteotomy side is closed (Figure 1). 
Results: Average age of patients (6M, 6F) was 51 (range; 7 to 76) years. Average follow-up was 47 (range; 24 to 89) months. 
Deformities included kyphosis in 7 and kyphoscoliosis in 5 patients. Preoperative kyphosis of 24 degrees was corrected to -15 
degrees of lordosis with an average of 38 degrees of correction. There was 1.5 degrees of correction loss at the final follow-up. 
Preoperative scoliosis of 21 degrees was corrected to 8 degrees and found to be 10 degrees at the final follow-up. Average 
number of instrumented vertebrae was 10. Major complications included dural tear in 4 patients. There was no neurological injury. 
Conclusion: BDBO is an effective surgery providing an average of 38 degrees of correction in sagittal plane and may be an 
alternative to PVCR for patients with thoracolumbar and lumbar severe and rigid deformities, particularly if the apex of 
deformity is a disc level. 
Significance: -
 

Paper #44
Changes in Thoracic Kyphosis Negatively Impact Sagittal Alignment Following Lumbar Pedicle Subtraction 
Osteotomy
Virginie C. Lafage, PhD; Eric Klineberg, MD; Frank J. Schwab, MD; Behrooz A. Akbarnia, MD; Christopher P. Ames, MD; Oheneba 
Boachie-Adjei, MD; Douglas C. Burton, MD; Robert A. Hart, MD; Richard Hostin, MD; Christopher I. Shaffrey, MD; Kirkham B. Wood, MD; 
Shay Bess, MD; International Spine Study Group
United States

 
 
 
Paper #45 
Clinical and Radiographic Factors that Distinguish Between the Best and Worst Outcomes of Scoliosis Surgery for Adults 46-
85 Years Old 
Justin S. Smith, MD, PhD; Christopher I. Shaffrey, MD; Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Frank J. Schwab, MD; 
Virginie C. Lafage, PhD; Sigurd H. Berven, MD; Keith H. Bridwell, MD 
United States 
Summary: Older adult scoliosis patients treated surgically with the worst outcomes have higher pre-operative pain, narcotic use, body 
mass index, and prevalence of depression/anxiety than those having the best outcomes. At follow-up they have poorer coronal and 
sagittal balance. No other radiographic or surgical parameters distinguished between patients with the best and worst outcomes. 
Introduction: It remains unclear why some adults with scoliosis markedly improve with surgery, while others fail to improve. Our 
objective was to assess for differences between older adult patients with the best and worst outcomes following surgery for scoliosis. 
Methods: This is a secondary analysis of a prospective multicenter deformity database. Inclusion criteria included: age 46-85, Cobb 
angle >20°, no prior instrumentation and outcomes (ODI or SRS-22) at a minimum of 2 years following surgery. The best and worst 
~15% for each outcome measure at follow-up were selected for comparison. 
Results: For ODI, best (ODI<5) and worst (ODI>40) groups consisted of 28 (15%) and 32 (17%) patients, respectively. For SRS-22, 
best (SRS-22>4.5) and worst (SRS-22<3) groups consisted of 32 (17%) and 30 (16%) patients, respectively. Factors that were 
statistically significantly different between the best and worst groups are summarized Table 1. These included higher pre-operative 
levels of back pain, greater body mass index, and greater proportions of patients on narcotics and reporting depression and anxiety in 
the worst group compared to the best group. On follow-up the worst group had statistically greater coronal and sagittal imbalance than 
the best group. There were no statistically significant differences between the two groups in terms of age, comorbidities, idiopathic vs 
de novo scoliosis, pre-operative or follow-up Cobb angle, pre-operative sagittal or coronal balance, occurrence of minor or major 
complications, operative time, estimated blood loss, and need for revision surgery. 
Conclusion: Older adult scoliosis patients treated surgically with the worst outcomes have higher pre-operative pain, narcotic use, 
body mass index, and prevalence of depression/anxiety than those having the best outcomes. At follow-up they have poorer coronal 
and sagittal balance. No other radiographic or surgical parameters distinguished between patients with the best and worst outcomes. 
 
 
 
Paper #46 
A  Correlation of Radiographic and Functional Measurements in Patients who Underwent Primary Scoliosis Surgery in Adult 
Age  
Alejandro Gomez Rice, MD; Felisa Sánchez-Mariscal; Enrique Izquierdo, MD, PhD; Lorenzo Zúñiga, MD; Javier Pizones, MD, PhD; 
Patricia Álvarez González 
Spain 
Summary: Prospective radiographic and clinical analysis to correlate radiographic parameters and age with Health Related Quality of 
Life (HRQOL) measures in patients operated on scoliosis in adult age. Multivariate analysis revealed age and pelvic tilt (PT) 
significantly influence clinical outcomes. 
Introduction: To evaluate if known relationships between radiographic parameters -spinal and spinopelvic- and HRQOL measures are 
maintained in a cohort of patients operated on scoliosis in adult age. 
Methods: 59 patients operated on adult scoliosis at a single centre. Inclusion criteria: > 21 years old, frontal Cobb >40 degrees, > 5 
level fusion, >2 year follow-up. Full-length free-standing radiographs including the spine and pelvis, and HRQOL instruments included 
SRS22 and SF36 were available for all patients.  
Thoracic and thoracolumbar kyphosis, maximum kyphosis, lumbar lordosis, sagittal vertical axis (SVA), T1 and T9 spinopelvic 
inclination, and PT were evaluated. Age, main frontal Cobb and apical vertebra translation and rotation were also considered. 

Summary: Spinal realignment by 
lumbar pedicle subtraction oste-
otomy (PSO) is utilized in the setting 
of sagittal malalignment. The 
alignment following PSO in long 
fusions can be predicted. However, 
the effect lumbar PSO has upon 
unfused thoracic levels in shorter 
fusions (reciprocal change [RC]) is 
poorly understood. These reciprocal 

changes can negatively impact final post-operative alignment. Older patients, and those with larger pelvic incidence and 
truncal imbalance are more likely to have unfavorable thoracic RC (increased kyphosis). 
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Introduction: Large vertebral resections are frequently utilized in the setting of sagittal malalignment. While the effect of such 
resection can be anticipated in long fusions, their impact on unfused segments (reciprocal changes; RC) is poorly understood. 
The objective of this study was to evaluate if RC have a positive or negative impact of spino-pelvic alignment following lumbar 
PSO in the setting of shorter fusions. 
Methods: Consecutive, multicenter retrospective review of 34 adult patients (mean age=54yo; sd=12) who underwent 
lumbar PSO with upper instrumented vertebra (uIV) below T10. Radiographic analysis included pre and post assessment of 
Thoracic Kyphosis (TK), Lumbar Lordosis (LL), Sagittal Vertical Axis (SVA), T1 Spino Pelvic Inclination (T1SPI), Pelvic Tilt (PT), and 
Pelvic Incidence (PI). Final SVA and PT were analyzsed to determine successful realignment (SVA < 4 cm, PT < 20 deg). RC in the 
thoracic spine was designated favorable or unfavorable based upon impact on final SVA and PT. 
Results: Mean PSO resection was 26° (SD=9°). LL increased from 20° to 49° (p<0.001). SVA improved from 14 to 4cm (p<0.001) 
and PT improved from 33° to 25° (p<0.001). Mean increase in TK was 13° (p=0.002). TK was unchanged (<5°) in 11 patients. Five 
patients had a favorable RC and 18 patients had an unfavorable RC. unfavorable RC was attributed to junctional failure in 6/18 
patients. Significant differences in the unfavorable RC group compared to the other patients included; age and greater 
pre-operative PT, PI, SVA and T1SPI (Table). There was no difference in preoperative LL or PSO degree of resection between RC 
groups. 
Conclusion: Significant postoperative alignment changes can occur through unfused thoracic spinal segments following 
lumbar PSO. unfavorable RC may limit optimal correction (SVA, PT) and can lead to clinical failures. Risk factors for unfavorable 
thoracic RC include: older patients, larger pre-op PI and PT and worse pre-op T1 spino-pelvic inclination and are not simply 
due to junctional failure. Care should be taken with selective lumbar fusion and PSO in older patients and those with unfavor-
able pre-op spino-pelvic parameters.
 

Paper #45
Clinical and Radiographic Factors that Distinguish Between the Best and Worst Outcomes of Scoliosis Surgery for 
Adults 46-85 Years Old
Justin S. Smith, MD, PhD; Christopher I. Shaffrey, MD; Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Frank J. Schwab, MD; Virginie 
C. Lafage, PhD; Sigurd H. Berven, MD; Keith H. Bridwell, MD
United States
Summary: Older adult scoliosis patients treated surgically with the worst outcomes have higher pre-operative pain, narcotic 
use, body mass index, and prevalence of depression/anxiety than those having the best outcomes. At follow-up they have 
poorer coronal and sagittal balance. No other radiographic or surgical parameters distinguished between patients with the 
best and worst outcomes. 
Introduction: It remains unclear why some adults with scoliosis markedly improve with surgery, while others fail to improve. 
Our objective was to assess for differences between older adult patients with the best and worst outcomes following surgery 
for scoliosis. 
Methods: This is a secondary analysis of a prospective multicenter deformity database. Inclusion criteria included: age 46-85, 
Cobb angle >20°, no prior instrumentation and outcomes (ODI or SRS-22) at a minimum of 2 years following surgery. The best 
and worst ~15% for each outcome measure at follow-up were selected for comparison. 
Results: For ODI, best (ODI<5) and worst (ODI>40) groups consisted of 28 (15%) and 32 (17%) patients, respectively. For SRS-
22, best (SRS-22>4.5) and worst (SRS-22<3) groups consisted of 32 (17%) and 30 (16%) patients, respectively. Factors that were 
statistically significantly different between the best and worst groups are summarized Table 1. These included higher pre-op-
erative levels of back pain, greater body mass index, and greater proportions of patients on narcotics and reporting depression 
and anxiety in the worst group compared to the best group. On follow-up the worst group had statistically greater coronal and 
sagittal imbalance than the best group. There were no statistically significant differences between the two groups in terms of 
age, comorbidities, idiopathic vs de novo scoliosis, pre-operative or follow-up Cobb angle, pre-operative sagittal or coronal 
balance, occurrence of minor or major complications, operative time, estimated blood loss, and need for revision surgery. 
Conclusion: Older adult scoliosis patients treated surgically with the worst outcomes have higher pre-operative pain, narcotic 
use, body mass index, and prevalence of depression/anxiety than those having the best outcomes. At follow-up they have 
poorer coronal and sagittal balance. No other radiographic or surgical parameters distinguished between patients with the 
best and worst outcomes.
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Paper #46
A  Correlation of Radiographic and Functional Measurements in Patients who Underwent Primary Scoliosis Sur-
gery in Adult Age 

Alejandro Gomez Rice, MD; Felisa Sánchez-Mariscal; Enrique Izquierdo, MD, PhD; Lorenzo Zúñiga, MD; Javier Pizones, MD, PhD; Patri-
cia Álvarez González
Spain
Summary: Prospective radiographic and clinical analysis to correlate radiographic parameters and age with Health Related 
Quality of Life (HRQOL) measures in patients operated on scoliosis in adult age. Multivariate analysis revealed age and pelvic tilt 
(PT) significantly influence clinical outcomes. 
Introduction: To evaluate if known relationships between radiographic parameters -spinal and spinopelvic- and HRQOL mea-
sures are maintained in a cohort of patients operated on scoliosis in adult age. 
Methods: 59 patients operated on adult scoliosis at a single centre. Inclusion criteria: > 21 years old, frontal Cobb >40 degrees, 
> 5 level fusion, >2 year follow-up. Full-length free-standing radiographs including the spine and pelvis, and HRQOL instru-
ments included SRS22 and SF36 were available for all patients.  
Thoracic and thoracolumbar kyphosis, maximum kyphosis, lumbar lordosis, sagittal vertical axis (SVA), T1 and T9 spinopelvic 
inclination, and PT were evaluated. Age, main frontal Cobb and apical vertebra translation and rotation were also considered. 
Results: 51 women, 8 men. Median age was 50.2 years; Median final frontal Cobb was 30 degrees; Median postoperative 
follow-up was 8.5 years. Etiology: Idiopathic 48. Degenerative 11. 
Spearman rank order test showed marked significant (p< 0.001) correlation between SRS22 activity and SVA (r=-0.44), PT (r= 
-0.49) and age (r=-0.5). SRS22 total was also significantly (p< 0,004) influenced by PT (r=-0.32) and age (r=-0.41). 
There is also a significant relationship (p<0.001) between SF36 physical function and SVA (r=-0.44), PT (r=-0.45) and age (r=-
0.56). 
No significant correlation was found between frontal parameters and HRQOL measures.  
Multivariate analysis revealed age and PT as predictors of worse SRS22 activity scores, so that for each year older the patient is, 
quality of life decreases in 0,022 points (CI 95% 0.005; 0.038; p= 0.014) and for each degree of final pelvic rotation quality of life 
decreases 0.0021 points (CI 95%, 0.003; 0.039 P= .026). 
Conclusion: After primary surgery for adult scoliosis, in the long run, frontal radiographic parameters do not correlate with 
HRQOL measures. Patient age, SVA and PT highly correlate with SRS22 and SF36 physical activity. Age and PT are predictors of 
SRS activity scores
 

Paper #47
Comparative Analysis of Clinical Outcome and Perioperative Complications in Primary vs. Revision Adult Scoliosis 
Surgery
Samuel K. Cho, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Matthew M. Kang, MD; Joshua M. Pahys, MD; Lukas P. Zebala, MD; 
Jin-Seok Yi; Woojin Cho, MD, PhD; Christine Baldus, RN, MHS
United States

 
 
 
Paper #48 
Does PSF with Pedicle Screws Control Idiopathic Scoliosis with Open Triradiate Cartilages? 
Paul D. Sponseller, MD; Peter O. Newton, MD; Baron S. Lonner, MD; Suken A. Shah, MD; Harry L. Shufflebarger, MD; Randal R. Betz, 
MD; Michelle C. Marks, PT, MA; Tracey Bastrom, MA 
United States 
Summary: Posterior-only fusion with Pedicle Screws is commonly practiced for patients with open TRC. It lowers OR time, EBL and 
hospital stay but may lead to modest loss of correction and of kyphosis at 2-yr follow up. 
Introduction: Open Triradiate Cartilages (OTRC) indicate significant growth remaining. Patients with significant scoliosis and OTRC 
had traditionally been treated with anterior and posterior fusion. There is increasing use of posterior-only fusion with pedicle screws 
(PSF/PS), but no series to compare these outcomes. Clinical outcomes were studied. 
Methods: Outcomes of three groups of patients were compared: (1) OTRC, age <11 having PSF/PS (20 pts), (2) OTRC, age < 11 
having APSF (9 pts) and (3) CTRC/Risser 4-5 matched for curve size with group 1 having PSF/ PS (20 pts). All had minimum 2 yr 
follow up. 
Results: Preop curve averaged 58° for (1) & (3) and 54°for (2). Each group was fused a mean of 11 levels. EBL averaged 585 cc for 
(1) and 1255cc for (2). Hospital stay averaged 5.3 days for (1), 6.6 days for (2) (p=0.02), and 5.8 days for (3). Patients in (1) & (2) grew 
7 cm between postop and final follow-up, vs 0.5 cm for (3) (p=0.005). First postop curves were similar at 12-18°. By 2 year follow up, 
(1) lost significantly more correction than (2) and (3) ( 8.8°, 1.6° and 1.3° respectively, p=0.002). Progression >10° occurred in 35% of 
(1), 0% of (2) and 5% of (3) (p=0.015)(fig 1). There was no significant difference in lower compensatory curve change between groups. 
Group 2 gained 8° of kyphosis within the instrumented thoracic curve vs loss of 6°for (1) and (3) (p=0.01). There was a significant 
difference in final clinically-measured rib prominence in (1) vs (2) (10° vs 6°, p=0.03) but not in SRS scores. Only one patient has 
required reoperation (for pseudarthrosis, in group 3). 
Conclusion: Patients with OTRC fused posteriorly with PS have less OR time, blood loss and hospital stay but more loss of main 
curve correction postoperatively than those fused circumferentially and than mature patients. They also have less thoracic kyphosis 
within the fused region. None have required reoperation at 2 yr F/U. 
Significance: Further monitoring of these cohorts and caution in PSF/PS for larger curves may be indicated. 
 

Summary: Analysis of 250 patients 
(126 primary and 124 revision) who 
had multilevel fusion surgery for 
adult scoliosis demonstrated lower 
rate of complications in primary 
(32.5%; major 24.6%) than revision 
(44.4%; major 29.0%) surgical 
patients. Primary patients reported 
higher preop and final clinical 
outcome measures than revision 
patients, although this difference 
between 2 cohorts disappeared in 
older patients. Revision patients 
seemed to have benefited from 
surgery just as much as primary 
patients. 
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Introduction: We compared clinical outcome and perioperative complications (Glassman, Spine 2007) in adult patients who 
underwent primary (P) vs revision (R) scoliosis surgery. 
Methods: Clinical and radiographic assessment of 250 consecutive adult patients (mean age 51.4 years) who underwent 
primary vs revision surgery (>6 levels) for idiopathic or de novo scoliosis between 2002 and 2007 by 2 surgeons at 1 institution 
with a minimum 2-year f/u (mean 3.6 years) were performed. SRS scores and ODI were used. 
Results: There were 126 patients in P group and 124 in R group. Mean age (P=51.2 vs R=51.6 yrs, p=0.79), f/u (P=3.6 vs R=3.6 
yrs), comorbidities (p=0.43), and smoking status (p=0.98) were similar between 2 groups. BMI (P=25.5 vs R=27.4 kg/m2, 
p=0.01), number of final fusion levels (P=10.5 vs R 12.1 levels, p=0.00), fusion to sacrum (P=61.0% vs R=87.1%), osteotomy 
(P=14.3% vs R=54.9%, p=0.00), length of surgery (P=6.5 vs R=8.2 hrs, p=0.00), and EBL (P=1072.1 vs R=1401.3 ml, p=0.05) were 
statistically different. Primary patients had lower perioperative (P=17.5% vs R=23.4%; Major P=7.9% vs R=8.1%, Minor P=11.1% 
vs R=16.1%) and overall (P=32.5% vs R=44.4%; Major P=24.6% vs R=29.0%, Minor P=15.1% vs R=21.9%) complications. Primary 
patients reported higher preop and final clinical outcome measures in all SRS domains and ODI compared to revision patients. 
Patients over 60 yrs of age, however, reported similar SRS and ODI scores between 2 groups. The extent of surgical benefit 
patients received, i.e., final score minus preop score, was similar in all categories between 2 groups. 
Conclusion: Adult patients undergoing primary scoliosis surgery had lower perioperative (P=17.5% vs R=23.4%) and overall 
(P=32.5% vs R=44.4%) complications compared to revision patients. Primary patients reported higher preop and final clinical 
outcome measures than revision patients, although this difference between 2 groups disappeared in older patients. The 
benefit of surgery as reflected in the difference between final f/u and preop scores was similar between 2 groups.
 

Paper #48
Does PSF with Pedicle Screws Control Idiopathic Scoliosis with Open Triradiate Cartilages?
Paul D. Sponseller, MD; Peter O. Newton, MD; Baron S. Lonner, MD; Suken A. Shah, MD; Harry L. Shufflebarger, MD; Randal R. Betz, MD; 
Michelle C. Marks, PT, MA; Tracey Bastrom, MA
United States

Fig. 1: 15° curve 
increase by 2 yr follow up after PSF/PS in OTRC 
 
 
Paper #49 
Which Lenke 1A Curves Are at the Greatest Risk for Adding-On...and Why? 
Robert H. Cho, MD; Burt Yaszay, MD; Carrie E. Bartley, MA; Tracey Bastrom, MA; Peter O. Newton, MD; Harms Study Group 
United States 
Summary: Lenke 1AL and 1AR have been shown to be two distinct curve patterns with different levels for their lowest instrumented 
vertebra. This difference places the two patterns at different risks for adding-on with the 1AR group 2.3 times more likely to experience 
this problem. In the 1 AR group fusing patients short of the vertebra above the stable one increases the risk while in the 1 AL group 
younger age and skeletal immaturity place the patient at risk. 
Introduction: Previous work (Miyanji et al.) has demonstrated two distinct Lenke 1A curve patterns based on the tilt of L4 (1AL and 
1AR). The purpose of this study was to evaluate the incidence of distal “adding on” in these two Lenke 1A curves patterns with the 
hypothesis that 1AR curves have a higher incidence of adding on than 1AL curves. 
Methods: A query of prospectively enrolled AIS cases identified 219 patients with surgically corrected Lenke 1A curves followed for >2 
years. These patients were grouped based on the pre-op direction of coronal L4 vertebral tilt:1AL (left) and 1AR (right). The incidence 
as well as clinical and radiographic risk factors for “adding-on” were identified for each group. Adding-on was strictly defined as an 
increase Cobb angle of at least 5° with distalization of the lower end vertebra, or a change in disc angulation below the lowest 
instrumented vertebra (LIV) of 5° or greater between the first erect and 2 year f/u xrays. Cases of progression due to implant 
failure/pseudo were excluded. 
Results: Forty-seven (21%) patients met the defined criteria for adding-on. The average increase in Cobb was 10.4° compared with 4° 
degrees in the non adding-on group. Lenke 1AR curves were 2.3 times more likely to experience adding-on (37/144 Lenke 1AR, 10/75 
Lenke 1AL). Of the 1AR curves, the patients who added-on were fused an average 2.0 levels above the stable vertebra, versus an 
average of 1.3 levels for the patients who did not add-on (p=0.001). In contrast, for 1AL curve patients, younger age (12.7 vs. 14.7 
years old, p=0.002) and lower Risser grade (70% vs.14% Risser 0, p=0.004) were the factors more likely to be associated with adding-
on. The selected level of LIV was not a determinant of adding-on in these curves. 
Conclusion: In the 1AR curve pattern, there is a greater tendency to choose the LIV too short and in order to prevent adding-on, we 
recommend fusing distally to 1 level above the stable vertebra. In 1AL curves the risk of adding on appears less, although the most 
skeletally immature patients deserve special consideration and may benefit from an additional distal level of fusion. 
 

Fig. 1: 15° curve increase by 2 yr follow up after PSF/PS in OTRC

Summary: Posterior-only fusion with 
Pedicle Screws is commonly prac-
ticed for patients with open TRC. It 
lowers OR time, EBL and hospital stay 
but may lead to modest loss of 
correction and of kyphosis at 2-yr 
follow up. 
Introduction: Open Triradiate 
Cartilages (OTRC) indicate significant 
growth remaining. Patients with 
significant scoliosis and OTRC had 
traditionally been treated with 
anterior and posterior fusion. There is 
increasing use of posterior-only 
fusion with pedicle screws (PSF/PS), 
but no series to compare these 
outcomes. Clinical outcomes were 
studied. 
Methods: Outcomes of three groups 
of patients were compared: (1) OTRC, 
age <11 having PSF/PS (20 pts), (2) 
OTRC, age < 11 having APSF (9 pts) 
and (3) CTRC/Risser 4-5 matched for 
curve size with group 1 having PSF/ 

PS (20 pts). All had minimum 2 yr follow up. 
Results: Preop curve averaged 58° for (1) & (3) and 54°for (2). Each group was fused a mean of 11 levels. EBL averaged 585 cc 
for (1) and 1255cc for (2). Hospital stay averaged 5.3 days for (1), 6.6 days for (2) (p=0.02), and 5.8 days for (3). Patients in (1) & (2) 
grew 7 cm between postop and final follow-up, vs 0.5 cm for (3) (p=0.005). First postop curves were similar at 12-18°. By 2 year 
follow up, (1) lost significantly more correction than (2) and (3) ( 8.8°, 1.6° and 1.3° respectively, p=0.002). Progression >10° 
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occurred in 35% of (1), 0% of (2) and 5% of (3) (p=0.015)(fig 1). There was no significant difference in lower compensatory curve 
change between groups. Group 2 gained 8° of kyphosis within the instrumented thoracic curve vs loss of 6°for (1) and (3) 
(p=0.01). There was a significant difference in final clinically-measured rib prominence in (1) vs (2) (10° vs 6°, p=0.03) but not in 
SRS scores. Only one patient has required reoperation (for pseudarthrosis, in group 3). 
Conclusion: Patients with OTRC fused posteriorly with PS have less OR time, blood loss and hospital stay but more loss of 
main curve correction postoperatively than those fused circumferentially and than mature patients. They also have less 
thoracic kyphosis within the fused region. None have required reoperation at 2 yr F/u. 
Significance: Further monitoring of these cohorts and caution in PSF/PS for larger curves may be indicated.
 

Paper #49
Which Lenke 1A Curves Are at the Greatest Risk for Adding-On...and Why?
Robert H. Cho, MD; Burt Yaszay, MD; Carrie E. Bartley, MA; Tracey Bastrom, MA; Peter O. Newton, MD; Harms Study Group
United States
Summary: Lenke 1AL and 1AR have been shown to be two distinct curve patterns with different levels for their lowest 
instrumented vertebra. This difference places the two patterns at different risks for adding-on with the 1AR group 2.3 times 
more likely to experience this problem. In the 1 AR group fusing patients short of the vertebra above the stable one increases 
the risk while in the 1 AL group younger age and skeletal immaturity place the patient at risk. 
Introduction: Previous work (Miyanji et al.) has demonstrated two distinct Lenke 1A curve patterns based on the tilt of L4 
(1AL and 1AR). The purpose of this study was to evaluate the incidence of distal “adding on” in these two Lenke 1A curves 
patterns with the hypothesis that 1AR curves have a higher incidence of adding on than 1AL curves. 
 

 
 
 
Paper #50 
Selective Thoracic Fusion in Adolescent Idiopathic Scoliosis: Implications of Leveling of the Lowest Instrumented Vertebra 
on Lumbar Curvature and Coronal Balance 
Melinda S. Sharkey, MD; John M. Flynn, MD; Paul D. Sponseller, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, MA; Peter O. 
Newton, MD; Harms Study Group 
United States 
Summary: The extent to which the lowest instrumented vertebra (LIV) is leveled during selective thoracic fusion is an object of much 
debate among surgeons, especially in Lenke type 1B, 1C and 3 curves. In this longitudinal study, 205 consecutive patients with 
correction of AIS formed two cohorts: those who were “leveled” and those who were not. We found that leveling of the LIV gives a 
smaller lumbar Cobb angle without increasing the risk of coronal imbalance. 
Introduction: When performing a thoracic fusion for Lenke 1B, C and Lenke 3 curves, surgeons debate whether the lowest 
instrumented vertebra (LIV) should be leveled as much as possible, or left with some tilt to create a harmonious transition from fused to 
unfused spine. Our goal was to study the early effects (min.2 yr f/u) of leveling vs. leaving the tilt in the LIV. 
Methods: Prospectively collected data from a multi-center database revealed 205 patients with Lenke type 1B or 1C or 3 curves. We 
divided these patients into 2 cohorts: 73 with “leveled”(LIV tilt -5° to 5°) and 132 with “non-leveled” LIV. Radiographic data was 
analyzed before surgery, at first radiographic follow-up and at 2 years after surgery for changes in lumbar curve size, coronal balance 
and lumbar apical translation. 
Results: The average 2 year post-op LIV tilt for the “leveled” group was 5 ±4° compared to 9.7±4.6° for the “unleveled” group. At 2 
years post-op, the lumbar Cobb angle was smaller (17.3° vs. 21.6°, p<0.001) in the leveled group vs. the non-leveled group. Coronal 
balance was similar between the leveled and non-leveled groups at 2 years after surgery (-1.25 vs. -1.21, p=0.85) with a slight 
tendency for trunk shift to the left in both groups The change in lumbar apical translation was not significantly different between the two 
groups at 2 year follow-up. There was a weak to moderate association between pre-operative lumbar curve and post-operative LIV tilt. 
However, 90% of the variation in post-operative LIV tilt was attributable to factors other than pre-operative lumbar curve. 
Conclusion: At 2 year follow-up, leveling of the LIV in selective thoracic fusions in AIS results in a smaller absolute lumbar Cobb angle 
without increasing the risk of coronal imbalance. 
Significance: These 2 year follow-up results suggest leveling the thoracic LIV maximizes spontaneous correction of the lumbar curve 
when a selective thoracic fusion is performed for Lenke 1B, 1C and the rare 3C curves. 
 
 
 
Paper #51 
Motion of the Spine Pre and Post-Spinal Fusion Compared to Age-Matched 
Adam Graf; Peter F. Sturm, MD; Sahar Hassani; Mary Riordan; Kim W. Hammerberg, MD; Joseph Krzak, PT; Purnendu Gupta, MD; 
Gerald F. Harris, PhD 
United States 
Summary: Spinal range of motion is limited in all three planes of motion following a spine fusion and instrumentation in adolescents 
with idiopathic scoliosis. 
Introduction: The spinal range of motion (ROM) of adolescents with idiopathic scoliosis (AIS) is affected by instrumentation and 
fusion. No universally accepted guidelines exist for deciding on the level of instrumentation. This study measures the changes in spinal 

Methods: A query of prospectively 
enrolled AIS cases identified 219 
patients with surgically corrected 
Lenke 1A curves followed for >2 years. 
These patients were grouped based on 
the pre-op direction of coronal L4 
vertebral tilt:1AL (left) and 1AR (right). 
The incidence as well as clinical and 
radiographic risk factors for “adding-on” 
were identified for each group. Adding-
on was strictly defined as an increase 
Cobb angle of at least 5° with distaliza-
tion of the lower end vertebra, or a 

change in disc angulation below the lowest instrumented vertebra (LIV) of 5° or greater between the first erect and 2 year f/u 
xrays. Cases of progression due to implant failure/pseudo were excluded. 
Results: Forty-seven (21%) patients met the defined criteria for adding-on. The average increase in Cobb was 10.4° compared 
with 4° degrees in the non adding-on group. Lenke 1AR curves were 2.3 times more likely to experience adding-on (37/144 
Lenke 1AR, 10/75 Lenke 1AL). Of the 1AR curves, the patients who added-on were fused an average 2.0 levels above the stable 
vertebra, versus an average of 1.3 levels for the patients who did not add-on (p=0.001). In contrast, for 1AL curve patients, 
younger age (12.7 vs. 14.7 years old, p=0.002) and lower Risser grade (70% vs.14% Risser 0, p=0.004) were the factors more 
likely to be associated with adding-on. The selected level of LIV was not a determinant of adding-on in these curves. 
Conclusion: In the 1AR curve pattern, there is a greater tendency to choose the LIV too short and in order to prevent adding-
on, we recommend fusing distally to 1 level above the stable vertebra. In 1AL curves the risk of adding on appears less, 
although the most skeletally immature patients deserve special consideration and may benefit from an additional distal level 
of fusion.
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Paper #50
Selective Thoracic Fusion in Adolescent Idiopathic Scoliosis: Implications of Leveling of the Lowest Instrumented 
Vertebra on Lumbar Curvature and Coronal Balance
Melinda S. Sharkey, MD; John M. Flynn, MD; Paul D. Sponseller, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, MA; Peter O. Newton, 
MD; Harms Study Group
United States
Summary: The extent to which the lowest instrumented vertebra (LIV) is leveled during selective thoracic fusion is an object 
of much debate among surgeons, especially in Lenke type 1B, 1C and 3 curves. In this longitudinal study, 205 consecutive 
patients with correction of AIS formed two cohorts: those who were “leveled” and those who were not. We found that leveling 
of the LIV gives a smaller lumbar Cobb angle without increasing the risk of coronal imbalance. 
Introduction: When performing a thoracic fusion for Lenke 1B, C and Lenke 3 curves, surgeons debate whether the lowest 
instrumented vertebra (LIV) should be leveled as much as possible, or left with some tilt to create a harmonious transition from 
fused to unfused spine. Our goal was to study the early effects (min.2 yr f/u) of leveling vs. leaving the tilt in the LIV. 
Methods: Prospectively collected data from a multi-center database revealed 205 patients with Lenke type 1B or 1C or 3 
curves. We divided these patients into 2 cohorts: 73 with “leveled”(LIV tilt -5° to 5°) and 132 with “non-leveled” LIV. Radiographic 
data was analyzed before surgery, at first radiographic follow-up and at 2 years after surgery for changes in lumbar curve size, 
coronal balance and lumbar apical translation. 
Results: The average 2 year post-op LIV tilt for the “leveled” group was 5 ±4° compared to 9.7±4.6° for the “unleveled” group. 
At 2 years post-op, the lumbar Cobb angle was smaller (17.3° vs. 21.6°, p<0.001) in the leveled group vs. the non-leveled group. 
Coronal balance was similar between the leveled and non-leveled groups at 2 years after surgery (-1.25 vs. -1.21, p=0.85) with a 
slight tendency for trunk shift to the left in both groups The change in lumbar apical translation was not significantly different 
between the two groups at 2 year follow-up. There was a weak to moderate association between pre-operative lumbar curve 
and post-operative LIV tilt. However, 90% of the variation in post-operative LIV tilt was attributable to factors other than pre-
operative lumbar curve. 
Conclusion: At 2 year follow-up, leveling of the LIV in selective thoracic fusions in AIS results in a smaller absolute lumbar 
Cobb angle without increasing the risk of coronal imbalance. 
Significance: These 2 year follow-up results suggest leveling the thoracic LIV maximizes spontaneous correction of the lum-
bar curve when a selective thoracic fusion is performed for Lenke 1B, 1C and the rare 3C curves.
 

Paper #51
Motion of the Spine Pre and Post-Spinal Fusion Compared to Age-Matched
Adam Graf; Peter F. Sturm, MD; Sahar Hassani; Mary Riordan; Kim W. Hammerberg, MD; Joseph Krzak, PT; Purnendu Gupta, MD; Ger-
ald F. Harris, PhD
United States
Summary: Spinal range of motion is limited in all three planes of motion following a spine fusion and instrumentation in 
adolescents with idiopathic scoliosis. 
Introduction: The spinal range of motion (ROM) of adolescents with idiopathic scoliosis (AIS) is affected by instrumentation 
and fusion. No universally accepted guidelines exist for deciding on the level of instrumentation. This study measures the 
changes in spinal ROM pre and post instrumentation and fusion and compares them to age-group matched controls. 
Methods: This is a prospective study of 26 patients with AIS (18 F, 8M, mean age 14.5 ± 2.2y; Cobb angle > 50 degrees) who 
underwent spinal instrumentation and fusion. 16 subjects returned for a post operative assessment. Trunk ROM was assessed 
with a 3-Dimensional Motion Capture system (VICON; Oxford, uK). While standing the subjects were instructed to move their 
trunk maximally in all three planes (transverse, coronal and sagittal). The max values were statistically compared within the Sco-
liosis Group (left side to right side) and to a “Control Group” of age matched typically developing adolescents (p<0.05). Further 
analysis was done to compare those subjects in the Scoliosis Post-Op Group that had the fusion at L2 or above (L2+) to those 
that had a fusion at L3 or below (L3-). 
Results: Within the Scoliosis Pre-Op Group there was significantly greater rotation and side-bending to the left versus the 
right. The Scoliosis Group had less trunk rotation and side-bending to the right along with less forward bending flexibility 
(Table 1) compared to the Control Group. Post operatively the Scoliosis Group lost greater than 46% ROM in the transverse 
plane, greater than 44% ROM in the coronal plane, 50% ROM bending forward and 15% bending back. 
Conclusion: AIS have less ROM in all three planes and move asymmetrically compared to Controls. One year following spinal 
fusion and instrumentation further loss of ROM was measured in all three planes with the most motion lost in subjects fused at 
L3 or below. 
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Significance: These results provide a comparison for spinal motion prior to surgical instrumentation and fusion and also pro-
vide realistic expectations for spinal flexibility.
 

Paper #52
Meta-Analysis of the Safety and Efficacy of Pedicle Screw Spinal Instrumentation in Pediatric Spinal Deformity: 
Results of SRS and POSNA Task Force
David W. Polly, MD; Charles G. Ledonio, MD; Michael G. Vitale, MD, MPH; B. Stephens Richards, MD
United States
Summary: Results of a meta-analysis of the published English literature conducted by SRS and POSNA task force revealed that 
accuracy of pedicle screw placement in the pediatric spine is comparable to accuracy rate reported in adults. PS constructs are 
significantly more effective in %Cobb correction with a large effect size compared to hook and hybrid constructs 
Introduction: Pedicle screws (PS) have revolutionized the surgical treatment of spinal deformity and are extensively used in 
adults and children. Despite being standard of care for pediatric spinal deformity, pedicle screw systems have not been FDA 
approved in pediatric populations, and are used as a physician directed application. With support from the Scoliosis Research 
Society and the Pediatric Orthopaedic Society of North America, a meta-analysis was performed to determine the safety and 
efficacy of pedicle screw use in pediatric patients 
Methods: Pubmed was searched for English language studies of PS use in pediatric patients (<18yrs). Comparison of PS ac-
curacy and effect size comparison for Cobb correction was done 
Results: Of 1181 articles, 320 pertinent abstracts were reviewed. 90 full-text articles selected. 35 studies met inclusion criteria 
for the meta-analysis. 19 studies for PS placement accuracy yielded a total of 13,536 pedicles screws in 1,353 pediatric spine 
deformity patients. 689 of 13,536 screws were reported misplaced, for an overall accuracy of 95%. The weighted, geometric 
and 5% trimmed mean accuracy of PS placement were 92%, 88%, and 89% respectively (SD=10%;IQR=10%). 16 comparative 
studies for the effect size analysis showed PS constructs had significantly larger %Cobb angle correction means compared to 
hook constructs (Cohen d=1.14; 95%CI=-4.4,10.7) and hybrid constructs (Cohen d=0.49; 95%CI=-5.1,7.3)

 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 
 
 
Paper #53 
Segmental vs. Non-Segmental Thoracic Pedicle Screws Constructs in Adolescent Idiopathic Scoliosis. Is There any Implant 
Alloy Effect? 
Mario Di Silvestre, MD; Georgios Bakaloudis; Francesco Lolli; Stefano Giacomini 
Italy 
Summary: Thoracic pedicle screws has been proven to be safe and effective in the treatment of AIS. However, the influence of the 
instrumentation alloy has not yet been investigated. We revised 143 AIS patients surgically treated. Our results showed that when a 
stainless steel instrumentation is used, non segmental pedicle screw constructs seem to be equally effective as segmental 
instrumentations in obtaining satisfactory results in patients with main thoracic AIS. When the implant alloy used is Titanium, an implant 
density of >60 % should be guaranteed so as to achieve similar results. 
Introduction: Objective of our study was to compare segmental versus non segmental thoracic pedicle screw instrumentations in 
posterior fusion for adolescent idiopathic scoliosis (AIS) patients. 
Methods: A consecutive series of 143 AIS patients (Lenke 1-4) surgically treated from 1998 through 2005 by means of thoracic pedicle 
screws only constructs were retrospective reviewed. Considering implant density (number of fixation anchors placed per available 
anchors sites; segmental>60%, non segmental<40%) and implant alloy used (Ti:titanium vs SS:stainless steel) we divided the 
aforementioned cohort in four groups: Ti-S=48 cases; Ti-NS=34; SS-S:35; SS-NS=26. Groups were similar for preoperative average 
age, gender distribution, Risser sign, main thoracic curve and thoracic kyphosis. Pearson correlation coefficient and univariate analysis 
of variance were used. 
Results: At a mean follow-up of 6.2 years (range,3 to 10) the overall final main thoracic curve correction averaged 61.4% (20-89), 
whereas the implant density within the major curve averaged 71% (15-100). A significant correlation between implant density and 
percent major curve correction was observed (r =0.41, p <0.002); when the four distinct groups were compared we found that 
according to percent correction observed the SS-S group showed the greatest average correction (75%), followed by the Ti-S, SS-NS, 
and Ti-NS. We found no statistically significant differences between SS-S vs Ti-S vs SS-NS (r= 0.002, p >0.05; r = 0.13, p> 0.05; 
r=0.07, p > 0.01), whereas the Ti-NS group showed a statistically significant inferior percent correction when compared to all other 
groups (average 52%; p<0.001). Nevertheless, no significant difference between groups was found on the SRS-30 assessment 
showing a postoperative improvement in both self-image and satisfaction. 
Conclusion: According to these results, when a SS instrumentation is used, non segmental pedicle screw constructs seem to be 
equally effective as segmental instrumentations in obtaining satisfactory results in patients with main thoracic AIS. When the implant 
alloy used is Titanium, an implant density of >60 % should be guaranteed so as to achieve similar results. 
Significance: Level 3 
 
 
Paper #54 

Conclusion: Accuracy of pedicle screw placement in the pediatric spine (95%) exceeds the accuracy rate reported in adults 
(91%). Based on this, the safety of pedicle screw spinal systems in the skeletally immature population should be considered 
equivalent to that shown in adults. PS constructs are significantly more effective in %Cobb correction with a large effect size 
compared to hook and hybrid constructs.
 

The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
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Paper #53
Segmental vs. Non-Segmental Thoracic Pedicle Screws Constructs in Adolescent Idiopathic Scoliosis. Is There any 
Implant Alloy Effect?
Mario Di Silvestre, MD; Georgios Bakaloudis; Francesco Lolli; Stefano Giacomini
Italy
Summary: Thoracic pedicle screws has been proven to be safe and effective in the treatment of AIS. However, the influence 
of the instrumentation alloy has not yet been investigated. We revised 143 AIS patients surgically treated. Our results showed 
that when a stainless steel instrumentation is used, non segmental pedicle screw constructs seem to be equally effective as 
segmental instrumentations in obtaining satisfactory results in patients with main thoracic AIS. When the implant alloy used is 
Titanium, an implant density of >60 % should be guaranteed so as to achieve similar results. 
Introduction: Objective of our study was to compare segmental versus non segmental thoracic pedicle screw instrumenta-
tions in posterior fusion for adolescent idiopathic scoliosis (AIS) patients. 
Methods: A consecutive series of 143 AIS patients (Lenke 1-4) surgically treated from 1998 through 2005 by means of thoracic 
pedicle screws only constructs were retrospective reviewed. Considering implant density (number of fixation anchors placed 
per available anchors sites; segmental>60%, non segmental<40%) and implant alloy used (Ti:titanium vs SS:stainless steel) we 
divided the aforementioned cohort in four groups: Ti-S=48 cases; Ti-NS=34; SS-S:35; SS-NS=26. Groups were similar for preop-
erative average age, gender distribution, Risser sign, main thoracic curve and thoracic kyphosis. Pearson correlation coefficient 
and univariate analysis of variance were used. 
Results: At a mean follow-up of 6.2 years (range,3 to 10) the overall final main thoracic curve correction averaged 61.4% (20-
89), whereas the implant density within the major curve averaged 71% (15-100). A significant correlation between implant 
density and percent major curve correction was observed (r =0.41, p <0.002); when the four distinct groups were compared 
we found that according to percent correction observed the SS-S group showed the greatest average correction (75%), fol-
lowed by the Ti-S, SS-NS, and Ti-NS. We found no statistically significant differences between SS-S vs Ti-S vs SS-NS (r= 0.002, p 
>0.05; r = 0.13, p> 0.05; r=0.07, p > 0.01), whereas the Ti-NS group showed a statistically significant inferior percent correction 
when compared to all other groups (average 52%; p<0.001). Nevertheless, no significant difference between groups was found 
on the SRS-30 assessment showing a postoperative improvement in both self-image and satisfaction. 
Conclusion: According to these results, when a SS instrumentation is used, non segmental pedicle screw constructs seem to 
be equally effective as segmental instrumentations in obtaining satisfactory results in patients with main thoracic AIS. When 
the implant alloy used is Titanium, an implant density of >60 % should be guaranteed so as to achieve similar results. 
Significance: Level 3
 

Paper #54
Incidence, Distribution, and Surgical Relevance of Abnormal Pedicles in Normal and AIS Spines: A CT Based Study 
of 6624 Pedicles
Vishal Sarwahi, MD; Adam L. Wollowick, MD; Terry Amaral, MD; Etan P. Sugarman, MSIV; Lana Nirenstein; Beverly Thornhill, MD
United States
Summary: Significantly higher number of abnormal pedicles is seen in AIS compared to normal. The incidence of screw mal-
positioning is higher in these pedicles. The curve and patient characteristics have been analyzed for correlation. 
Introduction: understanding of pedicle morphology is critical for accurate screw placement. The Objective of this study is to 
document abnormal pedicle morphology, its incidence, subtypes, and correlate it with curve & patient characteristics. 
Methods: CT scans of 191 Adolescent patients were reviewed for pedicle morphology. Pedicle morphology was classified as 
Type A: >4mm cancellous channel, Type B: 2-4 mm channel, Type C: cortical channel, and Type D: non-existent pedicle.  
Group 1 had 96 patients with non-spinal pathology and Group 2 had 95 AIS patients who underwent PSF. The data was 
analyzed with respect to Age, Weight, and Height, Cobb angle, Kyphosis and Lenke classification. 65 pts in Group II also had 
post-op CT scans. 
Results: 6624 pedicles were studied. In Group I the incidence of abnormal pedicle was 9.8% and in Group II it was 22% (p< 
0.001). 95.96% of abnormal pedicles in AIS were in the thoracic spine. The incidence of abnormal pedicles in the thoracic spine 
was 29.6%. Of those, 30.7% were type C or D. In the thoracic spine, three times as many abnormal pedicles were located on the 
concave side of the curve than on the convex side of the curve (148/197)(p<0.001). In 65 patients, who had post-op CT scan 
(1356 screws) 153 (11.28%) were malpositioned. 76 (21.6%) instrumented abnormal pedicles were malpositioned compared to 
77(7.7%) instrumented normal pedicles (p<0.001). 
Female and obese patients had significantly higher number. 
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Conclusion: Our study found significantly higher incidence rates of abnormal pedicles in AIS patients than non-spinal defor-
mity patients. 
Significance: Knowledge of abnormal pedicles preoperatively enables surgeon to anticpate and plan for difficult placement 
or to skip the pedicle altogether. Of abnormal pedicles found in patients with AIS, most were located within the thoracic curve, 
with a significant proportion found on the concave side of the curve. Due to the high proportion of dysmorphic pedicles 
located with the thoracic spine, radiation exposure may be limited by reducing the number of segments scanned for preop-
erative evaluation in patients with AIS. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #55
Pedicle Screw Fixation Strategies of the Thoracic Curve in Adolescent Idiopathic Scoliosis
Dino Samartzis, DSc, PhD, MSc; Deepa Natarajan, MBB.S; Kenny Kwan; Wai Yuen Cheung, MD; Jingfeng Li, MD; Yatwa Wong; Law-
rence G. Lenke, MD; Keith D. Luk, MD; Kenneth M. Cheung, MD
Hong Kong
Summary: The study addressed the radiographic, clinical and cost-analysis of three pedicle screw strategy techniques for the 
treatment of AIS. The study noted that pedicle screw strategy techniques utilizing non-contiguous multilevel screw fixation 
(CMSS) maintain an FBCI greater than 100%, are cost-effective, and provide similar clinical outcomes as CMSS. 
Introduction: Studies have demonstrated that taking into account curve flexibility based on the fulcrum bending radiograph 
in patients with adolescent idiopathic scoliosis (AIS) is imperative to best assess curve correction following surgery. We pres-
ent the prospective radiographic, clinical, and cost comparisons of three pedicle screw fixation strategies in the treatment of 
thoracic AIS while accounting for curve flexibility. 
Methods: Ninety-four AIS patients were prospectively assessed. Seventeen patients had key-vertebral screw strategy (KVSS), 
42 had alternate level screw strategy (ALSS), and 35 received contiguous multilevel screw strategy (CMSS). Titanium rods were 
utilized in the KVSS and ALSS cases, whereas stainless-steel rods were applied in patients with CMSS. Pre- and postoperative 
postero-anterior and fulcrum bending radiographic Cobb angles were obtained. The fulcrum flexibility and the fulcrum bend-
ing correction index (FBCI) were assessed. Final follow-up SRS-22 Questionnaire were assessed. Instrumentation cost analyses 
was conducted of all three strategies. 
Results: The FBCIs of the KVSS, ALSS, and the CMSS were 119%, 122%, and 152%, respectively (p<0.001). There was no statisti-
cally significant difference between the overall SRS-22 scores and strategy techniques (p>0.05). In comparison to the CMSS, 
the KVSS and ALSS were associated with pedicle screw cost reductions of 41.7-73.1% and 33.3-46.2%, respectively. 
Conclusion: Although the CMSS may provide an increased amount of FBCI, the KVSS and ALSS utilizing less pedicle screws 
for the surgical treatment of AIS are safe, cost-effective, and achieve an FBCI greater than 100% in the majority of cases while 
achieving similar clinical outcomes. In AIS patients with flexible thoracic curves, the KVSS and ALSS are viable alternatives to 
CMSS. In addition, one should remain cognizant that variation in instrumentation (e.g. stainless steel rods vs. titanium rods) 
may affect the degree of FBCI. 
Significance: In comparison to the CMSS, ALSS and KVSS utilize less pedicle screws while maintaining an FBCI greater than 
100%, are cost-effective, and provide similar clinical outcomes. In particular, in AIS patients with flexible thoracic curves, the 
KVSS and ALSS are viable alternatives to CMSS.
 

*Paper #56
Morbidity and Mortality of Major Adult Spinal Surgery. A Prospective Cohort Analysis of 942 Consecutive Patients
John Street, MD, PhD; Brian Lenehan, MD; Michael Boyd, MD; Marcel F. Dvorak, MD; Brian K. Kwon, MD, PhD, FRCSC; Scott Paquette, 
MD; Charles G. Fisher, MD, MHSc
Canada
Summary: Major spinal surgery in the adult is associated with a high incidence of intra- and postoperative complications. We 
identify a very high rate of previously unrecognized postoperative complications which adversely affect length of stay. Without 
strict adherence to a prospective data collection system the true complexity of this surgery may be greatly underestimated. 
Introduction: The purpose of this study was to determine the mortality and true incidence and severity of morbidity (major 
and minor, medical and surgical) in adults undergoing complex spinal surgery, and to examine the influence of the introduc-
tion of a prospective method of data collection. 
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Methods: All patients undergoing surgery over a 12-month period was prospectively collected using a Peri-operative Morbid-
ity Abstraction Tool at weekly dedicated M&M rounds. Prior to the introduction of this system, and utilizing the Hospital Inpa-
tient Database, our documented peri-operative morbidity rate (major and minor, medical and surgical) was 23%. Diagnosis, 
operative data, hospital data, major and minor complications both medical and surgical, and deaths were recorded. 
Results: 100% of all patients discharged from the unit had complete data available for analysis. Nine hundred and forty two 
patients with an age range of 16 to 90 years (Mean 54 years, Mode 38 years) were identified. There were 552 males and 390 
females. 58.5% of patients had undergone elective surgery. 30% of patients were ASIA D or worse on admission. The average 
Length of Stay was 13.5 days (range 1 - 221 days). 822 (87%) patients had at least 1 documented complication. 39% of these 
adversely affected hospital length of stay. There were 14 mortalities during the study period. The rate of Intraoperative Surgi-
cal complication was 10.5% (4.5% incidental durotomy and 1.9% hardware malposition requiring revision and 2.2% blood loss 
> 2L). The incidence of postoperative complication was 73.5% (wound complications 13.5%, delerium 8%, pneumonia 7%, 
neuropathic pain 5%, dysphagia 4.5% and neurological deterioration 3%). 
Conclusion: Major spinal surgery in the adult is associated with a high incidence of intra- and postoperative complications. 
We identify a very high rate of previously unrecognized postoperative complications which adversely affect length of stay. 
Without strict adherence to a prospective data collection system the true complexity of this surgery may be greatly underesti-
mated.
 

Paper #57
Preoperative ASA Grading is a Robust Predictor of Complication Rates in Patients Undergoing Surgery for Major 
Spinal Deformity
Kai-Ming Fu, MD, PhD; Justin S. Smith, MD, PhD; Joseph H. Perra, MD; David W. Polly, MD; Christopher P. Ames, MD; Sigurd H. Berven, 
MD; D. K. Hamilton, MD; Richard E. McCarthy, MD; Steven D. Glassman, MD; Dennis R. Knapp, MD; Christopher I. Shaffrey, MD
United States
Summary: Providing patients with appropriate counseling regarding operative risk is imperative for obtaining informed con-
sent. In this study we analyzed the multi-center, multi-surgeon Scoliosis Research Society (SRS) Morbidity and Mortality (M&M) 
database to determine if a patient’s American Society of Anesthiologists (ASA) grade is a predictor of increased morbidity and 
mortality in adult patients treated operatively for major deformities of the spine. Higher ASA grades correlate with increased 
perioperative morbidity in the operative treatment of major deformity. 
Introduction: Providing patients with appropriate counseling regarding operative risk is imperative for obtaining informed 
consent. Previous studies have demonstrated the operative risks for populations undergoing corrective spinal surgery. Howev-
er, a patient’s risk assessment should be tailored to their individual circumstances, including preoperative comorbidities. In this 
study we analyzed the multi-center, multi-surgeon Scoliosis Research Society (SRS) Morbidity and Mortality (M&M) database to 
determine if a patient’s American Society of Anesthiologists (ASA) grade is a predictor of increased morbidity and mortality in 
adult patients treated operatively for major deformities of the spine. 
Methods: The SRS M&M database was reviewed for the year 2007, the first year in which ASA grade was recorded. Patients 
without recorded ASA grades were excluded. Inclusion criteria were age over 21 and a primary diagnosis of scoliosis or kypho-
sis, or a reported osteotomy. Chi-square analysis was used for comparisons between groups with a P value of < 0.05 consid-
ered significant. 
Results: 1975 patients with a mean age of 53 were included. Patients assigned higher ASA grades were reported to have 
higher rates of complication (P<0.001) and mortality (P<0.001) as shown in table 1. Patients with higher ASA grades had higher 
rates of common complications including epidural hematomas (P=0.04), deep wound infections (P<0.001), pulmonary compli-
cations (P<0.001), and durotomies (P=0.04). 
Conclusion: Higher ASA grades correlate with increased perioperative morbidity in the operative treatment of major defor-
mity. An accurate ASA grading can be useful in counseling patients on the risk/benefit ratio of surgery. These data confirm 
the increased risk of undergoing corrective surgery on patients with increased risk factors and comorbidities and suggest the 
utility of the ASA grade in quantifying these risks among adult patients with spinal deformities.
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Paper #58
Major Complications in Revision Adult Deformity Surgery: Risk Factors and Clinical Outcomes with Two to Seven 
Year Follow-Up
Samuel K. Cho, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Jin-Seok Yi; Woojin Cho, MD PhD; Lukas P. Zebala, MD; Joshua M. 
Pahys, MD; Matthew M. Kang, MD; Christine Baldus, RN, MHS
United States

quantifying these risks among adult patients with spinal deformities. 
 
 
Paper #58 
Major Complications in Revision Adult Deformity Surgery: Risk Factors and Clinical Outcomes with Two to Seven Year 
Follow-Up 
Samuel K. Cho, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Jin-Seok Yi; Woojin Cho, MD PhD; Lukas P. Zebala, MD; Joshua 
M. Pahys, MD; Matthew M. Kang, MD; Christine Baldus, RN, MHS 
United States 
Summary: Analysis of 166 adult patients who underwent multilevel revision fusion surgery for deformity showed 36.7% major 
complications (15.7% perioperative and 26.5% late). Associated risk factors were age >60 yrs, EBL >2000 mL, three column 
osteotomy, comorbidities, and total number of levels fused >10. Although patients with major complications reported lower final 
outcome scores, they benefited from revision surgery as much as patients who had no complications. 
Introduction: We sought to identify risk factors for developing major complications following multilevel revision adult deformity surgery 
and to compare clinical outcomes between patients who had major complications vs. those who did not. 
Methods: Analysis of all consecutive adult patients (age >21 yrs) who underwent multilevel revision fusion surgery for spinal deformity 
by surgeons at 1 institution with a minimum 2-year f/u was performed. All complications were classified as either major or minor 
according to Glassman (Spine, 2007). Outcome analysis was conducted with SRS scores and ODI. 
Results: 166 patients (141F/25M; mean age 53.8 yrs) were identified with a mean f/u of 3.6 yrs (range 2-7). Primary diagnoses 
included idiopathic/de novo scoliosis (107), degenerative causes (35), trauma (7), neuromuscular scoliosis (6), congenital causes (5), 
ankylosing spondylitis (2), Scheurmann’s kyphosis (1), tumor (2), and rheumatoid arthritis (1). Most common secondary diagnoses that 
necessitated revision surgery were adjacent segment disease, fixed sagittal imbalance, and pseudarthrosis. Overall, 36.7% (61/166) 
and 13.9% (23/166) of patients developed major and minor complications, respectively. Perioperative major complications occurred in 
15.7% of patients including 1 death. Late major complications occurred in 26.5% of patients with pseudarthrosis/instrument failure 
being most common. Significant risk factors were age >60 yrs (p=0.017), EBL >2000 mL (p= 0.019), and three column osteotomy 
(p=0.04) with a trend toward significance for comorbidities (p=0.064) and total number of levels fused >10 (p=0.098). Patients who 
experienced major complications reported lower pre- and postop clinical outcome measures. However, the change in outcome scores 
(final - preop) were similar between 2 groups. 
Conclusion: The overall rate of major complications was 36.7% for patients undergoing long revision fusion surgery for adult spinal 
deformity. Associated risk factors were age >60 yrs, EBL >2000 mL, three column osteotomy, comorbidities, and total number of levels 
fused >10. The occurrence of a major complication seemed to have a negative impact on ultimate clinical outcome, but patients with 
complications benefited from revision surgery as much as those without. 
 
 

 
 
 
Paper #59 
Prevalence, Outcomes and Risk Factors for Proximal Junctional Kyphosis following Surgical Correction of Adult Idiopathic 
Scoliosis 
Mitsuru Yagi, MD,PhD; Oheneba Boachie-Adjei, MD; Akilah B. King, BA 
United States 
Summary: Surgical treatment of adult scoliosis patients undergoing long instrumented fusion showed a PJK incidence of 20%. Fusion 
to sacrum and posterior spinal fusion were identified as risk factors. The incidence of PJK can be minimized by normalization of post 
operative global sagittal alignment. However, no significant difference was found in SRS outcome scores and ODI for PJK and non PJK 
patients, with a low revision rate of 12.5 % (4/32 pts). 
Introduction: To assess the prevalence, clinical outcomes and risk factors of proximal junctional kyphosis (PJK) in adult idiopathic 
scoliosis (AIS) patients undergoing long instrumented spinal fusion (>5 vertebrae). 
Methods: A retrospective review of the chart and x-ray of 157consecutive patients with adult scoliosis patients treated with long 
instrumented spinal fusion. PJK was defined by a proximal junctional angle greater than 10° and at least 10° greater than the 
corresponding preoperative measurement. Radiographic measurements included sagittal plumb line (SVA), thoracic kyphosis (TK), 

Summary: Analysis 
of 166 adult patients 
who underwent 
multilevel revision 
fusion surgery for 
deformity showed 
36.7% major 
complications 
(15.7% perioperative 

and 26.5% late). Associated risk factors were age >60 yrs, EBL >2000 mL, three column osteotomy, comorbidities, and total 
number of levels fused >10. Although patients with major complications reported lower final outcome scores, they benefited 
from revision surgery as much as patients who had no complications. 
Introduction: We sought to identify risk factors for developing major complications following multilevel revision adult 
deformity surgery and to compare clinical outcomes between patients who had major complications vs. those who did not. 
Methods: Analysis of all consecutive adult patients (age >21 yrs) who underwent multilevel revision fusion surgery for spinal 
deformity by surgeons at 1 institution with a minimum 2-year f/u was performed. All complications were classified as either 
major or minor according to Glassman (Spine, 2007). Outcome analysis was conducted with SRS scores and ODI. 
Results: 166 patients (141F/25M; mean age 53.8 yrs) were identified with a mean f/u of 3.6 yrs (range 2-7). Primary diagnoses 
included idiopathic/de novo scoliosis (107), degenerative causes (35), trauma (7), neuromuscular scoliosis (6), congenital 
causes (5), ankylosing spondylitis (2), Scheurmann’s kyphosis (1), tumor (2), and rheumatoid arthritis (1). Most common 
secondary diagnoses that necessitated revision surgery were adjacent segment disease, fixed sagittal imbalance, and pseudar-
throsis. Overall, 36.7% (61/166) and 13.9% (23/166) of patients developed major and minor complications, respectively. 
Perioperative major complications occurred in 15.7% of patients including 1 death. Late major complications occurred in 
26.5% of patients with pseudarthrosis/instrument failure being most common. Significant risk factors were age >60 yrs 
(p=0.017), EBL >2000 mL (p= 0.019), and three column osteotomy (p=0.04) with a trend toward significance for comorbidities 
(p=0.064) and total number of levels fused >10 (p=0.098). Patients who experienced major complications reported lower pre- 
and postop clinical outcome measures. However, the change in outcome scores (final - preop) were similar between 2 groups. 
Conclusion: The overall rate of major complications was 36.7% for patients undergoing long revision fusion surgery for adult 
spinal deformity. Associated risk factors were age >60 yrs, EBL >2000 mL, three column osteotomy, comorbidities, and total 
number of levels fused >10. The occurrence of a major complication seemed to have a negative impact on ultimate clinical 
outcome, but patients with complications benefited from revision surgery as much as those without.
 

Paper #59
Prevalence, Outcomes and Risk Factors for Proximal Junctional Kyphosis following Surgical Correction of Adult 
Idiopathic Scoliosis
Mitsuru Yagi, MD,PhD; Oheneba Boachie-Adjei, MD; Akilah B. King, BA
United States
Summary: Surgical treatment of adult scoliosis patients undergoing long instrumented fusion showed a PJK incidence of 
20%. Fusion to sacrum and posterior spinal fusion were identified as risk factors. The incidence of PJK can be minimized by 
normalization of post operative global sagittal alignment. However, no significant difference was found in SRS outcome scores 
and ODI for PJK and non PJK patients, with a low revision rate of 12.5 % (4/32 pts). 
Introduction: To assess the prevalence, clinical outcomes and risk factors of proximal junctional kyphosis (PJK) in adult idio-
pathic scoliosis (AIS) patients undergoing long instrumented spinal fusion (>5 vertebrae). 
Methods: A retrospective review of the chart and x-ray of 157consecutive patients with adult scoliosis patients treated with 
long instrumented spinal fusion. PJK was defined by a proximal junctional angle greater than 10° and at least 10° greater 
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than the corresponding preoperative measurement. Radiographic measurements included sagittal plumb line (SVA), thoracic 
kyphosis (TK), lumbar lordosis (LL) and Pelvic incidence (PI) on preoperative, immediate post op and at follow-up. Bone mineral 
density (BMD), Body mass index (BMI), age, sex, instrumentation type, surgery type and fusion to sacrum were reviewed. Post-
operative SRS outcome scores and Oswestry Disability Index (ODI) were also evaluated. Means were compared with student’s t 
test and chi-square test. P value of <0.05 with confidence Interval 95% was considered significant. 
Results: The average age was 46.9 yrs (22-81 yrs) and the avg. f/u was 4.3 yrs (2-12 yrs). PJK occurred in 32 pts (20%). The SRS 
outcome scores and ODI did not demonstrate significant differences between PJK group and non PJK- group, 4 pts had ad-
ditional surgeries performed for local pain. Fusion to sacrum and posterior fusion were significant risk for PJK (P=0.03, P<0.01). 
BMD, BMI, age, sex and instrumentation type indicated no difference. 84% of PJK group was associated with TK+LL+PI>45 
degree or pre ope - post ope SVA >50mm vs 6.4% of non PJK group (P<0.01, P<0.01). 
Conclusion: Despite the occurrence of PJK in 20% of adult scoliosis patients undergoing long fusion, no significant difference 
was found in SRS outcome scores and ODI in PJK and non PJK patients. Fusion to sacrum and posterior fusion were identified 
as risk factors. PJK can be minimized by post operative normalization of global sagittal alignment.
 

Paper #60
Myelopathic Patients Who Lack Intraoperative Spinal Cord Monitoring Data Have the Highest Rate of Spinal Cord 
Deficits Following Posterior VCR Surgery
Samuel K. Cho, MD; Lawrence G. Lenke, MD; Shelly Bolon, BS, CNIM; Matthew M. Kang, MD; Lukas P. Zebala, MD; Joshua M. Pahys, MD; 
Woojin Cho, MD PhD; Linda Koester
United States
Summary: The prevalence of unobtainable intraoperative spinal cord monitoring data during adult and pediatric VCR surgery 
was 17.7% (17/96). Transient postoperative paraplegia occurred exclusively in patients who were unmonitorable due to 
angular kyphosis with acute, progressive myelopathy. The rate of postoperative spinal cord deficits was significantly higher 
when there was no intraoperative spinal cord monitoring (3/17 vs. 0/79, p=0.005). 
Introduction: Posterior vertebral column resection (VCR) is a powerful technique to correct severe spinal deformities but has the 
potential to result in major neurologic complications, especially when performed without intraop spinal cord monitoring (SCM). 
Methods: The SCM data (DNEPs and SSEPs), operative reports, charts, and radiographs of 96 consecutive adult and pediatric 
pts (mean age 22.0 yrs, range 4.3-74.0) who underwent VCR were reviewed. All surgical procedures were performed between 
2002 and 2009 by 1 surgeon at a single institution. 

 
 
 
Paper #61 
Delayed Post-Operative Neurologic Deficits in Spinal Surgery 
Joshua D. Auerbach, MD; Baron S. Lonner, MD; Kristin E. Kean, BA; Andrew H. Milby, BS; Kenneth J. Paonessa, MD; John P. 
Dormans, MD; Peter O. Newton, MD; Kit M. Song, MD 
United States 
Summary: Delayed post-operative neurologic deficit (DPND) is a potentially devastating condition following spinal surgery. DPND 
occurred in an estimated 1/9910 (0.01%) cases, or 1/4134 (0.024%) deformity cases. 23% of SRS members experienced a case of 
DPND in the past 10 years, with 63% of cases occurring within 24 hours. 41% ultimately achieved complete neurologic recovery (ASIA 
E), 26% partial, and 33% experienced no recovery. 22% of patients achieved final neurologic status within 1 week, 38% by 1 month, 
and 73% by 6 months. 
Introduction: The purpose of this study was to characterize the incidence, clinical presentation, diagnostic workup, treatment, and 
ultimate neurologic outcomes following delayed post-operative neurologic deficit (DPND) in the contemporary era of spinal cord 
monitoring. 
Methods: We developed a survey to comprehensively characterize DPND following spinal surgery. The survey was sent to surgeon 
members of the SRS through email and standard mail. Three attempts were made to contact potential respondents. The overall 
response rate was 38% (352/929). 
Results: Our results suggest an estimated DPND incidence of 1/9910 (0.01%) cases, or 1/4134 (0.024%) deformity cases. Results 
from an unpublished survey from 1997 yielded a similar estimated incidence of DPND of 1/3389 (0.03%). 81 surgeons (23%) 
experienced at least one DPND in the past 10 years (92 total cases). There were no differences in surgeon demographics in those 
with/without a DPND. Of the cases reported, there were 52 females and 37 males, with 69% <19yrs at presentation. Most common 
diagnoses were: scoliosis (69%), kyphosis (23%), and spondylolisthesis (14%). 20% were revision surgeries. The number of hours to 
deficit onset was as follows: 1-12 (36%), 13-24 (27%), 25-48 (27%), >48 (10%). Some form of spinal cord monitoring was used in 97% 
of cases, with 47% using transcranial motor potentials. 27% of patients were returned to OR immediately, while 41% had a delayed 
return to OR. 73% of patients underwent imaging studies prior to treatment (42% MRI; 29% CT/myelogram). The most commonly cited 
sources of injury included ischemic injury (38%) and cord compression (15%). 41% experienced complete neurologic recovery, 26% 
partial, and 33% no recovery. 22% of patients achieved final neurologic status within 1 week, 38% by 1 month, and 73% by 6 months 
(Figure 1). 
Conclusion: DPND occurs at an estimated incidence of 0.01%. 63% of DPND cases occurred within the first 24 hours, and 90% within 
48 hours. A complete (41%) or partial (26%) neurologic recovery may be expected, emphasizing the need for extreme perioperative 
vigilance, prompt recognition, and early intervention. 
 
 

Results: 17 pts 
(10M/7F; mean age 
17.1 yrs) out of 96 
(17.7%) did not have 
detectable SCM data 
during surgery, 
while the other 79 
had SCM data. The 
avg pre- and postop 
scoliosis for these 17 
pts were 75.3o 
(range, 24-132o) and 
41.2o (range, 
6-100o), respectively. 
The average pre- 
and postop kyphosis 
were +111.3o 
(range, 31-150o) and 

+58.4o (range, 26-110o), respectively. 11 out of 17 were revision cases. Preop neurologic statuses for 17 pts without SCM data 
were: acute, progressive myelopathy (n=7), no lower ext function (n=6), chronic, weak lower ext (n=2), chronic quadraparesis 
(n=1), and normal (n=1). 3 pts with acute, progressive myelopathy (3/7) developed transient paraplegia postop. In addition to 
being myelopathic, all 3 pts were revision cases with angular kyphosis (mean +124.0o). When compared to 79 pts who had 
intraop SCM data and none of whom developed spinal cord deficits (0/79), the risk of developing postop paraplegia in pts 
who had no intraop SCM data (3/17; 17.6%) during VCR surgery was statistically much higher (p=0.005). 
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Conclusion: The prevalence of unobtainable intraop SCM data during adult and pediatric VCR surgery was 17.7% (17/96), and 
transient postop paraplegia occurred exclusively in pts who were unmonitorable due to angular kyphosis with acute, progres-
sive myelopathy. The rate of postop spinal cord deficits was significantly higher when there was no intraop SCM (3/17 vs 0/79 
with SCM, p=0.005). 
Significance: This study highlights 1) the importance of using multimodal neurophysiologic monitoring during high risk 
cases whenever possible and 2) the increased risk of having major neurologic complications in acutely myelopathic pts who 
undergo VCR surgery without intraop SCM.
 

Paper #61
Delayed Post-Operative Neurologic Deficits in Spinal Surgery
Joshua D. Auerbach, MD; Baron S. Lonner, MD; Kristin E. Kean, BA; Andrew H. Milby, BS; Kenneth J. Paonessa, MD; John P. Dormans, MD; 
Peter O. Newton, MD; Kit M. Song, MD
United States
Summary: Delayed post-operative neurologic deficit (DPND) is a potentially devastating condition following spinal surgery. 
DPND occurred in an estimated 1/9910 (0.01%) cases, or 1/4134 (0.024%) deformity cases. 23% of SRS members experienced a 
case of DPND in the past 10 years, with 63% of cases occurring within 24 hours. 41% ultimately achieved complete neurologic 
recovery (ASIA E), 26% partial, and 33% experienced no recovery. 22% of patients achieved final neurologic status within 1 
week, 38% by 1 month, and 73% by 6 months. 
Introduction: The purpose of this study was to characterize the incidence, clinical presentation, diagnostic workup, treat-
ment, and ultimate neurologic outcomes following delayed post-operative neurologic deficit (DPND) in the contemporary era 
of spinal cord monitoring. 
Methods: We developed a survey to comprehensively characterize DPND following spinal surgery. The survey was sent to 
surgeon members of the SRS through email and standard mail. Three attempts were made to contact potential respondents. 
The overall response rate was 38% (352/929). 

 
 
 
Paper #62 
Does BMP Increase the Incidence of Perioperative Complications in Spinal Fusion? A Comparison of 55,862 Cases of Spinal 
Fusion without BMP.  
Brian J. Williams, MD; Justin S. Smith, MD, PhD; Kai-Ming Fu, MD, PhD; D. K. Hamilton, MD; Joseph H. Perra, MD; David W. Polly, 
MD; Christopher P. Ames, MD; Sigurd H. Berven, MD; Richard E. McCarthy, MD; Steven D. Glassman, MD; Dennis R. Knapp, MD; 
Christopher I. Shaffrey, MD 
United States 
Summary: BMP use in anterior cervical fusions was associated with more complications, including wound infections. BMP use for 
combined ant/post fusions and scoliosis correction procedures was associated with higher complication rates. However, these 
complication rates are not stratified based on case complexity and do not account for long-term complications, such as 
psuedoarthrosis. For all procedures combined, excluding anterior cervical fusions, the complication profile was similar for fusion with 
and without BMP. 
Introduction: BMP is commonly used to augment spinal fusion; however, there is a dearth of evidence demonstrating associated 
complications. 
Methods: We retrospectively analyzed all fusions submitted to the Scoliosis Research Society Morbidity and Mortality database from 
2004-2007 (Level III evidence). 
Results: There were 55,862 fusions identified, with BMP used in 21% (Table). BMP was used disproportionately in older patients and 
revision cases. BMP use in anterior cervical fusions (ACF) was associated with more wound infections and overall complications 
(Table). There was a trend toward more episodes of dyspahgia in the ACF with BMP group (0.2% v. 0.6%, P=0.088). For all other 
cases, there were no differences between the fusion with or without BMP groups for overall complications, wound infections, epidural 
hematomas, or mortality (P>0.05). Among revision procedures there were no differences in the rates of complications based on BMP 
use. (Table) When stratified by fusion method, BMP use in combined ant/post procedures was associated with more deep wound 
infections (0.2% v. 1.1%, P=0.001), and interlaminer fusions with BMP were associated with more epidural hematomas (0.1% v. 0.5%, 
P=0.006). When stratified by diagnosis, BMP was associated with more epidural hematomas (0.28% v. 0.1%, P=0.015) and overall 
complications (8.5% v. 9.9%, P=0.031) in scoliosis correction procedures. However, these rates are not stratified based on case 
complexity and do not account for long-term complications, such as psuedoarthrosis. 
Conclusion: BMP was associated with more complications in ACFs, but for all other spinal fusions combined, the complication profile 
was similar to fusion without BMP. 
 
 
Paper #63 
Surgical Outcome of 72 Cases of Tuberculous Paraplegia. A Retrospective Analysis 
Shaligram Purohit; Mihir Bapat, MS, DNB; Kshitij S. Chaudhary, MS, DNB; Nanjundappa S. Harshavardhana, MS; Umesh Metkar, MD; 
Vinod Laheri, MS 
India 
Summary: Optimal and direct decompression of the cord in tuberculous paraplegia is essential for a favorable neurological outcome. 

Results: Our results suggest an estimated DPND 
incidence of 1/9910 (0.01%) cases, or 1/4134 (0.024%) 
deformity cases. Results from an unpublished survey 
from 1997 yielded a similar estimated incidence of 
DPND of 1/3389 (0.03%). 81 surgeons (23%) experi-
enced at least one DPND in the past 10 years (92 total 
cases). There were no differences in surgeon demo-
graphics in those with/without a DPND. Of the cases 
reported, there were 52 females and 37 males, with 
69% <19yrs at presentation. Most common diagnoses 
were: scoliosis (69%), kyphosis (23%), and spondylolis-
thesis (14%). 20% were revision surgeries. The number 
of hours to deficit onset was as follows: 1-12 (36%), 
13-24 (27%), 25-48 (27%), >48 (10%). Some form of 

spinal cord monitoring was used in 97% of cases, with 47% using transcranial motor potentials. 27% of patients were returned 
to OR immediately, while 41% had a delayed return to OR. 73% of patients underwent imaging studies prior to treatment (42% 
MRI; 29% CT/myelogram). The most commonly cited sources of injury included ischemic injury (38%) and cord compression 
(15%). 41% experienced complete neurologic recovery, 26% partial, and 33% no recovery. 22% of patients achieved final 
neurologic status within 1 week, 38% by 1 month, and 73% by 6 months (Figure 1). 
Conclusion: DPND occurs at an estimated incidence of 0.01%. 63% of DPND cases occurred within the first 24 hours, and 90% 
within 48 hours. A complete (41%) or partial (26%) neurologic recovery may be expected, emphasizing the need for extreme 
perioperative vigilance, prompt recognition, and early intervention.
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Paper #62
Does BMP Increase the Incidence of Perioperative Complications in Spinal Fusion? A Comparison of 55,862 Cases 
of Spinal Fusion without BMP. 
Brian J. Williams, MD; Justin S. Smith, MD, PhD; Kai-Ming Fu, MD, PhD; D. K. Hamilton, MD; Joseph H. Perra, MD; David W. Polly, MD; 
Christopher P. Ames, MD; Sigurd H. Berven, MD; Richard E. McCarthy, MD; Steven D. Glassman, MD; Dennis R. Knapp, MD; Christopher I. 
Shaffrey, MD
United States
Summary: BMP use in anterior cervical fusions was associated with more complications, including wound infections. BMP use 
for combined ant/post fusions and scoliosis correction procedures was associated with higher complication rates. However, 
these complication rates are not stratified based on case complexity and do not account for long-term complications, such 
as psuedoarthrosis. For all procedures combined, excluding anterior cervical fusions, the complication profile was similar for 
fusion with and without BMP. 
Introduction: BMP is commonly used to augment spinal fusion; however, there is a dearth of evidence demonstrating associ-
ated complications. 
Methods: We retrospectively analyzed all fusions submitted to the Scoliosis Research Society Morbidity and Mortality data-
base from 2004-2007 (Level III evidence). 
Results: There were 55,862 fusions identified, with BMP used in 21% (Table). BMP was used disproportionately in older 
patients and revision cases. BMP use in anterior cervical fusions (ACF) was associated with more wound infections and over-
all complications (Table). There was a trend toward more episodes of dyspahgia in the ACF with BMP group (0.2% v. 0.6%, 
P=0.088). For all other cases, there were no differences between the fusion with or without BMP groups for overall complica-
tions, wound infections, epidural hematomas, or mortality (P>0.05). Among revision procedures there were no differences 
in the rates of complications based on BMP use. (Table) When stratified by fusion method, BMP use in combined ant/post 
procedures was associated with more deep wound infections (0.2% v. 1.1%, P=0.001), and interlaminer fusions with BMP were 
associated with more epidural hematomas (0.1% v. 0.5%, P=0.006). When stratified by diagnosis, BMP was associated with 
more epidural hematomas (0.28% v. 0.1%, P=0.015) and overall complications (8.5% v. 9.9%, P=0.031) in scoliosis correction 
procedures. However, these rates are not stratified based on case complexity and do not account for long-term complications, 
such as psuedoarthrosis. 
Conclusion: BMP was associated with more complications in ACFs, but for all other spinal fusions combined, the complication 
profile was similar to fusion without BMP.
 

Paper #63
Surgical Outcome of 72 Cases of Tuberculous Paraplegia. A Retrospective Analysis
Shaligram Purohit; Mihir Bapat, MS, DNB; Kshitij S. Chaudhary, MS, DNB; Nanjundappa S. Harshavardhana, MS; Umesh Metkar, MD; 
Vinod Laheri, MS
India

 
 
 
Paper #64 
Perioperative Complications of Pediatric Vertebral Column Resections 
Peter O. Newton, MD; Lawrence G. Lenke, MD; Harry L. Shufflebarger, MD; Daniel J. Sucato, MD, MS; John B. Emans, MD; Paul D. 
Sponseller, MD; Suken A. Shah, MD; Tracey Bastrom, MA 
United States 
Summary: The rate of perioperative complications following VCR procedures in pediatric patients was 39%. These complications were 
neurologic in 13% (all except 1 resolved) and non-neurologic in another 26%. The majority of the non-neurologic perioperative 
complications were respiratory in nature. There were no perioperative deaths or complete neurologic deficits. The non-neurologic 
complications resolved without long-term sequelae. 
Introduction: Vertebral column resections (VCR) are complex operations and treatments of last resort with potential for serious 
adverse events. The purpose of this study was to define the incidence and type of perioperative complications associated with primary 
and revision VCR procedures in a pediatric population. 
Methods: A retrospective series of 84 primary and 63 revision (1-25 prior surgeries) VCRs was analyzed via detailed chart review for 
the occurrence of 30 pre-defined complications. The cases were consecutive for each surgeon and gathered from 7 centers. The 
complications were considered “perioperative” if they were noted within the first 6 weeks of the procedure. 
Results: The age of the patients averaged 13.7 years (range: 1-21). These severe (average major coronal or sagittal deformity of 97 + 
31 deg) deformities were corrected on average by 56% by excising 1-5 vertebral segments. For 27 patients the VCR was performed in 
a staged fashion on different days, while the remaining 120 patients were completed under a single anesthetic. A postoperative 
neurologic deficit was noted in19 patients (13%) (1 patient improved but incomplete, others recovered). Additional perioperative non-

Summary: Optimal and direct decompression of the cord in tuberculous 
paraplegia is essential for a favorable neurological outcome. This retro-
spective study presents a clinico-radiological classification system which 
can help in choosing a appropriate surgical approach for achieving this 
goal. 
Introduction: There exists a lack of consensus in selection of a surgical 
approach based on clinical and radiological criteria. Debate continues 
regarding superiority of anterior versus posterior approaches. Objective of 
this study was  
[1] To identify patterns of cord compression in dorsal and lumbar Pott’s 
spine 
[2] To select approach based on clinical and radiological criteria 
[3] To evaluate recovery in paraplegia 
Methods: 72 out of 79 surgically treated patients were evaluated 
retrospectively. Minimum follow up duration was 2 years (2-6 years). 
Anatomical distribution of lesion was mid-thoracic (42), thoraco-lumbar 
(27), and lumbar (3). The dural compression was designated as anterior 
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(52), posterior (5), circumferential (6), hemispherical (1), extensile (8) and skip (10). Anterior and posterior osseous lesions were 
classified (Type 1 to 3) according to the severity of destruction. Clinical parameters considered were the age and co-
morbidities(ASA grade). The surgical approach (anterior versus posterior) was based on type of dural compression and clinical 
parameters. The instrumentation (anterior, posterior, global) was decided by the anatomical location and the severity of 
destruction. 
Results: Average pre and post operative JOA were 9.36 and 16.36. Average time required for complete recovery was 8.2 
weeks. Duration and severity of myelopathy had no correlation with neurological outcome. Age correlated negatively. Average 
pre and post operative kyphosis was 18.5° and 1.6°. Commonest complication was uninstrumented graft failure (8). Other 
notable complications were recurrence (2), pulmonary complications (7), intercostalgia (27), wound dehiscence (4), implant 
failure(1) and death(1). No neurological deterioration was noted. 
Conclusion: Significant neurological recovery is expected after optimal decompression irrespective of the duration and 
severity of myelopathy. The classification system used to differentiate different types of tuberculous destruction may help in 
choosing a surgical approach.
 

Paper #64
Perioperative Complications of Pediatric Vertebral Column Resections
Peter O. Newton, MD; Lawrence G. Lenke, MD; Harry L. Shufflebarger, MD; Daniel J. Sucato, MD, MS; John B. Emans, MD; Paul D. Spon-
seller, MD; Suken A. Shah, MD; Tracey Bastrom, MA
United States
Summary: The rate of perioperative complications following VCR procedures in pediatric patients was 39%. These complica-
tions were neurologic in 13% (all except 1 resolved) and non-neurologic in another 26%. The majority of the non-neurologic 
perioperative complications were respiratory in nature. There were no perioperative deaths or complete neurologic deficits. 
The non-neurologic complications resolved without long-term sequelae. 
Introduction: Vertebral column resections (VCR) are complex operations and treatments of last resort with potential for seri-
ous adverse events. The purpose of this study was to define the incidence and type of perioperative complications associated 
with primary and revision VCR procedures in a pediatric population. 
Methods: A retrospective series of 84 primary and 63 revision (1-25 prior surgeries) VCRs was analyzed via detailed chart 
review for the occurrence of 30 pre-defined complications. The cases were consecutive for each surgeon and gathered from 7 
centers. The complications were considered “perioperative” if they were noted within the first 6 weeks of the procedure. 
Results: The age of the patients averaged 13.7 years (range: 1-21). These severe (average major coronal or sagittal deformity of 
97 + 31 deg) deformities were corrected on average by 56% by excising 1-5 vertebral segments. For 27 patients the VCR was 
performed in a staged fashion on different days, while the remaining 120 patients were completed under a single anesthetic. 
A postoperative neurologic deficit was noted in19 patients (13%) (1 patient improved but incomplete, others recovered). Addi-
tional perioperative non-neurological complications occurred in 26% of the cases: 4 patients had blood loss > 2 blood volumes 
(29 had EBL > 1 BV) and 17 (12%) had respiratory issues (9 primary and 8 revisions) with 4 of these requiring reintubation. There 
were 5 cases (3%) with early postop wound infection, 2 patients with a deep vein thrombosis (ages 17, 20 yrs) and 3 with misc. 
GI complications. In 4 patients the procedure was aborted (3 of 4 were revision cases). Importantly, there were no periopera-
tive deaths. The overall non-neurologic complication rates were similar for the primary (24%) and revision (29%) cases. 
Conclusion: VCR procedures for severe spinal deformity are major reconstructive operations that are associated with peri-
operative complications in 39% of cases with the majority being non-neurologic (26% vs. neurologic-13%). Major blood loss 
should be anticipated with 20% of patients losing more than their blood volume and 3% exceeding 2 blood volumes. Staging 
procedures as required (planned or unplanned) was performed to address the risks associated with these lengthy procedures.
 

Paper #65
Comparison of Spinal Deformity Surgery in Patients with Non-Insulin Dependent Diabetes Mellitus (NIDDM) vs. 
Controls
Woojin Cho, MD, PhD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Ian G. Dorward, MD; Naoki Shoda; Christine Baldus, RN, MHS; 
Samuel K. Cho, MD; Matthew M. Kang, MD; Lukas P. Zebala, MD; Joshua M. Pahys, MD; Linda Koester
United States
Summary: The exact impact of Non-Insulin Dependent Diabetes Mellitus (NIDDM) on operative complications and additional 
surgeries associated with spinal deformity surgery was quantified with a well matched control study in terms of age at surgery, 
gender, BMI, number of comorbidities, smoking Hx, current and prior fusion levels, EBL, and the amount of transfusion. 
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Contrary to traditional belief, NIDDM was not a significant risk factor for perioperative complications or additional surgeries in 
adult deformity patients. 

 
 
 
Paper #66 
Risks of Chemoprophylaxis for Venous Thromboembolism Following Spinal Fusions: A Retrospective Review of 351 
Consecutive Patients 
Tyler Koski, MD; Ryan J. Halpin, MD; Kenneth Vaz, BS; Jamal McClendon, MD; Sara E. Thompson; Patrick A. Sugrue, MD 
United States 
Summary: We retrospectively reviewed 351 consecutive patients undergoing spinal fusion. All patients were received pneumatic 
compression stockings and sequential compression devices. 261 patients received chemoprophylaxis and 91 patients did not. We 
found no difference in post operative hemorrhagic complications between groups. 
Introduction: Venous Thromboembolism (VTE) is a major complication following surgical procedures. Rates of VTE vary across 
studies, and there is no consensus on VTE prophylaxis. Chemoprophylaxis has been shown to significantly reduce the rate of VTE but 
is rarely used in spinal fusion procedures due to fear of epidural hematoma. 
Methods: 351 consecutive patients undergoing spinal fusion were retrospectively reviewed. Surgical procedure, fusion levels, method 
of VTE prophylaxis, and hemorrhagic complications were recorded. 
Results: 351 total patients were evaluated. 260 received chemoprophylaxis for VTE (Group 1). Chemoprophylaxis was started on 
average of post operative day (POD) 4.5 (range 1-32). 126 patients had chemoprophylaxis started on POD 1-3. All 351 patients were 
treated with pneumatic compression stockings and sequential compression devices. 91 patients did not receive chemoprophylaxis 
(Group 2). Demographic data provided in Table 1. A total of 2 hemorrhagic complications occurred in each group. In the 
chemoprophylaxis group we had a spontaneous adrenal hemorrhage diagnosed by CT scan on POD 5 and one epidural hematoma 
that occurred prior to starting chemoprophylaxis related to a Jackson-Pratt drain that migrated to the suprafascial space. In group 2 we 

Introduction: There are many refer-
ences supporting diabetes mellitus (DM) 
as one of the major risk factors for 
perioperative complications in spinal 
surgery. However, the results vary 
depending on the type of DM, suggest-
ing Insulin Dependent DM (IDDM) causes 
more complications than Non-Insulin 
Dependent DM (NIDDM), which is far 
more prevalent in adult spinal deformity 
surgery. The purpose of this study was to 
quantify the exact impact of NIDDM on 
operative complications and additional 
surgeries associated with spinal defor-
mity surgery. 
Methods: Among 5119 adult deformity 
patients (age>40), 23 NIDDM patients 
and 23 control ( Group C) patients with a 
minimum 2-year follow-up were 
selected. Both groups were matched for 
age at surgery, gender, BMI, number of 
comorbidities, smoking Hx, current and 
prior fusion levels, EBL, and the amount 
of transfusion. Pre- and final SRS scores 
and ODI, number of perioperative 
complications and additional surgeries 
were compared. (Table) Within the 
NIDDM group, patients with (+) or 
without (-) complications were com-
pared in terms of postoperative glucose 
control. 

Results: There were no significant differences in the number of major or minor complications, or additional surgeries between 
the 2 groups. (Table) There was no significant difference in postoperative glucose control with the NIDDM group (+) and (-). Group 
C reported significantly improved scores at final follow-up in all SRS domains and ODI. Group NIDDM reported improvement in all 
domains except for the mental health and pain domains, which were not significantly better postop compared to preop. How-
ever, there were no significant differences between groups NIDDM and C in terms of SRS and ODI scores preop and postop. 
Conclusion: Contrary to traditional thinking, NIDDM was not a significant risk factor for perioperative complications or additional 
surgeries in adult spinal deformity patients. 
Significance: This is the first well-matched control study for adult spinal deformity patients with NIDDM, suggesting that the 
potential adverse risks associated with NIDDM are minimal when compared to a well matched control group. The ideal preopera-
tive control of glucose should be further studied.
 

Paper #66
Risks of Chemoprophylaxis for Venous Thromboembolism Following Spinal Fusions: A Retrospective Review of 
351 Consecutive Patients
Tyler Koski, MD; Ryan J. Halpin, MD; Kenneth Vaz, BS; Jamal McClendon, MD; Sara E. Thompson; Patrick A. Sugrue, MD
United States
Summary: We retrospectively reviewed 351 consecutive patients undergoing spinal fusion. All patients were received pneu-
matic compression stockings and sequential compression devices. 261 patients received chemoprophylaxis and 91 patients 
did not. We found no difference in post operative hemorrhagic complications between groups. 



93Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Podium
 Presentation 

A
bstracts

Podium Presentation Abstracts

* Russell A. Hibbs Award Nominee for Best Clinical Presentation   † Russell A. Hibbs Award Nominee for Best Basic Science Presentation

Introduction: Venous Thromboembolism (VTE) is a major complication following surgical procedures. Rates of VTE vary 
across studies, and there is no consensus on VTE prophylaxis. Chemoprophylaxis has been shown to significantly reduce the 
rate of VTE but is rarely used in spinal fusion procedures due to fear of epidural hematoma. 
Methods: 351 consecutive patients undergoing spinal fusion were retrospectively reviewed. Surgical procedure, fusion levels, 
method of VTE prophylaxis, and hemorrhagic complications were recorded. 
Results: 351 total patients were evaluated. 260 received chemoprophylaxis for VTE (Group 1). Chemoprophylaxis was started 
on average of post operative day (POD) 4.5 (range 1-32). 126 patients had chemoprophylaxis started on POD 1-3. All 351 
patients were treated with pneumatic compression stockings and sequential compression devices. 91 patients did not receive 
chemoprophylaxis (Group 2). Demographic data provided in Table 1. A total of 2 hemorrhagic complications occurred in each 
group. In the chemoprophylaxis group we had a spontaneous adrenal hemorrhage diagnosed by CT scan on POD 5 and one 
epidural hematoma that occurred prior to starting chemoprophylaxis related to a Jackson-Pratt drain that migrated to the 
suprafascial space. In group 2 we had once incidence of delayed abdominal wound seroma / hematoma and one epidural 
hematoma following removal of a retained Jackson-Pratt drain. No patient in either group suffered neurologic injury and no 
patient had long-term sequelae. 
Conclusion: Chemoprophylaxis following spinal fusion can be safely administered. No difference in hemorrhagic complica-
tions was noted between groups even with early administration on POD 1-3. 
Significance: Chemoprophylaxis may be used safely in patients undergoing spinal fusion without an increase in hemorrhagic 
complications.
 

Paper #67
A Comparison of Perioperative and Delayed Major Complications Following 1630 AIS Procedures
Burt Yaszay, MD; Caitlin Schulte; Michelle C. Marks, PT, MA; Peter O. Newton, MD; Randal R. Betz, MD; Suken A. Shah, MD; Baron S. Lon-
ner, MD; Harry L. Shufflebarger, MD; John M. Flynn, MD; Harms Study Group
United States
Summary: From 1995 to 2009, there were 8 major neurologic and 72 major non-neurologic complications in 1630 surgically 
treated AIS patients. The peri-op complication rate was 2.4%. For those patients with 2 yr f/u, the rate was 6.4% The incidence 
of intra-operative motor deficits was 0.12%. Seventy patients required re-operation with the majority related to instrumenta-
tion and wound complications. 
Introduction: In the era of pay for performance, providing a standard for anticipated complications following adolescent 
idiopathic scoliosis (AIS) surgery will be important. The purpose of this study is to report on the rate of major complications 
following surgically treated AIS both in the peri-operative period and at >2 yrs follow-up. 
Methods: A prospectively collected (1995-2009), multicenter database of patients undergoing surgical correction of AIS was 
reviewed for all major complications. A secondary review of each patient’s medical record was performed to ensure complete-
ness and consistency of the recorded adverse events. 1630 patients with > 6 weeks f/u were utilized in the analysis of periop-
erative complications, while a subset of 831 pts with > 2 yrs f/u made up the cohort for delayed complication rates. Complica-
tions were major if it resulted in re-operation, were considered life-threatening or resulted in spinal cord/nerve root injury. 
Results: 1630 patients (1212 post, 341 ant, and 77 ant + post) with an avg age of 14.7 years and avg curve magnitude of 54o 
(37-123o) were reviewed. The overall complication (major and minor) rate per patient was 25.8%. There were no deaths. There 
were 8 (0.5%) major neurologic complications that occurred in the peri-op period and included 5 re-operations for radiculopa-
thy from misplaced screws, 1 temporary vision loss, and 2 intra-operative incomplete spinal cord motor deficits (0.12%). There 
were 72 total major non-neurologic complications of which 30 (1.8%) occurred in the peri-op period (16 wound, 7 pulmonary. 
5 instrumentation, and 2 other). The major complication (neurologic and non-neurologic) rate for those with >2 year f/u was 
6.4% of which 5.9% required a re-operation. The majority of these major complications were wound (2.2%) and instrumenta-
tion (1.8%) related. 
Conclusion: Whether counseling patients or dealing with payors, a 6% rate of major complications and re-operation (at >2 
years post-op) can be anticipated. The incidence of intra-operative spinal cord level motor deficits was 0.12% (2/1630) with 
complete and near-complete motor recovery occurring in both patients.
 



94 Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Po
di

um
 P

re
se

nt
at

io
n 

A
bs

tr
ac

ts

Podium Presentation Abstracts

* Russell A. Hibbs Award Nominee for Best Clinical Presentation   † Russell A. Hibbs Award Nominee for Best Basic Science Presentation

Paper #68
Morbidity and Mortality Associated with the Operative Treatment of Disorders of the Pediatric Spine: A Report 
from the SRS M&M Committee
Kai-Ming Fu, MD, PhD; Justin S. Smith, MD, PhD; D. K. Hamilton, MD; Joseph H. Perra, MD; David W. Polly, MD; Christopher P. Ames, MD; 
Sigurd H. Berven, MD; Richard E. McCarthy, MD; Steven D. Glassman, MD; Dennis R. Knapp, MD; Christopher I. Shaffrey, MD
United States
Summary: Currently, few studies regarding complications and mortality associated with operative treatment of pediatric 
spinal disorders are available to guide the surgeon. This study provides more detailed complication data. Spinal surgery in 
children is associated with a range of complications depending on type of operation, but a low mortality rate. 
Introduction: Currently, few studies regarding morbidity and mortality associated with operative treatment of pediatric spinal 
disorders are available to guide the surgeon. This study provides more detailed complication data with an analysis of 23,918 
pediatric cases reported in the multicenter, multi-surgeon Scoliosis Research Society (SRS) Morbidity and Mortality (M&M) 
database. 
Methods: The SRS M&M database was queried for the years 2004-2007. Inclusion criterion was age < 18. Cases were catego-
rized by operation type and disease process. Multiple details on the surgical approach, use of neurophysiological monitoring 
and type of instrumentation were recorded. Major perioperative complications and deaths were evaluated. Statistical analysis 
was performed with Chi square testing with a P- value of <0.05 considered significant 
Results: 23,918 patients were included. The mean age was 13, with a standard deviation of 3.6 years. Diseases reported were 
predominantly deformity, including scoliosis (19642), kyphosis (1455), and spondylolisthesis (748). 478 trauma cases were re-
ported. The overall complication rate was 8.5%. Major complications are listed in table 1. Complications by operation type are 
listed in table 2. Major complications were often due to infection or respiratory concerns. Patients undergoing revision (2034) 
and osteotomy (2787) operations were more likely to suffer a complication, including new neurological deficits. 31 deaths 
were reported, for an overall rate of 0.13%. Respiratory complications were the most common etiology of mortality (13). 84% 
(26) of deaths occurred in children undergoing scoliosis correction. 
Conclusion: Spinal surgery in children is associated with a range of complications depending on type of operation, but a low 
mortality rate. Patients undergoing more aggressive corrective procedures for deformity are more likely to suffer complications.
 

Paper #69
Factors Associated with Loss of Coronal Deformity Correction in Patients with AIS
Steven W. Hwang, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, MA; Peter O. Newton, MD; Randal R. Betz, MD; Patrick J. Cahill, MD
United States
Summary: Loss of coronal correction not attributable to pseudarthrosis, adding-on, or loss of fixation was found in 12% of 
patients after posterior spinal fusion for AIS and was associated with larger curves, younger age, and hybrid constructs. 
Introduction: Increases in post-op coronal curvature are typically attributed to the presence of pseudarthrosis, loss of instru-
mentation fixation, or adding-on. We evaluated the incidence and factors associated with a loss of coronal correction (LCC) in 
patients with AIS that was not attributed to these causes. 
Methods: A prospective longitudinal study database was retrospectively queried for patients with at least 2 years of follow-up 
who underwent surgery for AIS. LCC was defined as 1) a greater than 5 degree increase in the inclinometer reading at any time 
interval following surgery excluding pre-op values, or 2) radiographically, as an increase in 10 degrees or more in the Cobb 
angle of an instrumented curve as measured on erect post-op radiographs. Patients with pseudarthroses, adding-on, or loss of 
fixation were excluded. 
Results: Ninety-three of 800 (12%) patients had loss of coronal correction. Twenty-one patients had greater than 5 degrees 
of inclinometer change (2.5%), and 76 patients (9.5%) had greater than 10 degrees of Cobb change with a mean loss of 14.9 
± 4.2° (vs. control group 2.0 ± 5.1°, p <0.01). When comparing pedicle screw constructs only, 10% of patients developed LCC 
as opposed to 20% of the hybrid (combination of hooks and screws) constructs (p=0.036). When comparing all 93 patients 
against 707 who did not fulfill either criteria, significant differences were found related to the following: age, hybrid construct, 
magnitude of thoracic curve, thoracic apical translation, and T1 tilt angle. 
Conclusion: This study reports a high percentage of LCC (12%) over time. Some of the LCC may be attributable to the devel-
opment of crankshaft phenomenon; however, skeletal maturity, associated with crankshaft phenomenon, did not significantly 
contribute to the LCC in our cohort. Larger magnitude thoracic curves with apical deviation and hybrid constructs were associ-
ated with an increased likelihood of loss of coronal curve correction. 
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Significance: Loss of coronal correction is associated with larger curves, younger age, and hybrid constructs.
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #70
Development of the Spinal Canal after Transpedicular Instrumentation in One and Two Year Old Children
Michael Ruf, MD; Jurgen Harms, MD
Germany
Summary: Sixty-three transpedicular screws were inserted in 37 vertebrae in one and two year old children. Midsagittal 
diameter, interpedicular diameter, and the cross-sectional area of the spinal canal were measured at a mean follow-up of 10y 
6m. There was no critical iatrogenic stenosis of the spinal canal during further growth. Transpedicular instrumentation for 
fusion procedures, for growing rods, or for sliding rod systems can be used safely during infancy. 
Introduction: Pedicle screws in the immature spine cross the neurocentral synchondrosis, which is responsible for the growth 
of the posterior elements and the spinal canal. Concerns about iatrogenic stenosis may arise when pedicle screws are used in 
very young children. 
The purpose of this study was to evaluate diameter and cross-sectional area of the spinal canal in a long-term follow-up 
following transpedicular instrumentation in one or two year old infants. 

Results: Average midsagittal diameter of the spinal canal of the instrumented vertebrae was slightly increased compared to non-
instrumented neighbour vertebrae: 105.7% (88-141). Difference between unilateral instrumented vertebrae and bilateral instrumented 
vertebrae was minimal: 104.1% (89-141) and 106.3% (88-128). Average overall interpedicular diameter was 99.2% (72-121); 101.8% 
(77-121) respectively 98.1% (72-118) for the uni and bilateral subgroups. The cross-sectional area of the spinal canal, which 
represents the space available for the spinal cord, averaged 106.7% (71-171) compared to non-instrumented vertebrae (unilateral 
108.5% (71-171), bilateral 106.0% (72-135)). 
Conclusion: The results suggest that pedicle screw instrumentation in one and two year old infants does not lead to critical iatrogenic 
stenosis of the spinal canal during further growth. From this point of view, transpedicular instrumentation for fusion procedures, for 
growing rod, as well as sliding rod systems can be applied safely during infancy. 
 
 

 
Instrumentation T12-L1 at the age of 22 months, MRI 7y postop. 
 
 
Paper #71 
Posterior Vertebral Column Resection for Correction of Severe Rigid Spinal Deformity 
Jingming Xie, MD; Yingsong Wang, MD; Ying Zhang ,MD; Zhi Zhao, MD 
China 
Summary: For severe spinal deformity, the correction efficacy of conventional surgery is limited. However, the application of PVCR 
has allowed improved correction rates even in severe rigid curves. 
Introduction: To evaluate the curative effect of posterior vertebral column resection (PVCR) for correction of severe rigid spinal 

Methods: Thirteen operations in 12 one and two year old 
children were performed between 1991 and 2000. A total 
of 63 transpedicular screws were inserted in 37 vertebrae; 
11 vertebrae underwent unilateral screw implantation 
and 26 vertebrae were instrumented bilaterally. The 
average follow-up time was 10y 6m (7+3 to 14+9). MRI or 
CT scans were performed, and the midsagittal diameter, 
the interpedicular diameter, and the cross-sectional area 
of the spinal canal were measured. The values were 
compared to a neighbouring non-instrumented vertebra 
of the same patient. 
Results: Average midsagittal diameter of the spinal canal 
of the instrumented vertebrae was slightly increased 
compared to non-instrumented neighbour vertebrae: 
105.7% (88-141). Difference between unilateral instru-
mented vertebrae and bilateral instrumented vertebrae 
was minimal: 104.1% (89-141) and 106.3% (88-128). 
Average overall interpedicular diameter was 99.2% 
(72-121); 101.8% (77-121) respectively 98.1% (72-118) for 
the uni and bilateral subgroups. The cross-sectional area 
of the spinal canal, which represents the space available 
for the spinal cord, averaged 106.7% (71-171) compared 
to non-instrumented vertebrae (unilateral 108.5% 
(71-171), bilateral 106.0% (72-135)). 
Conclusion: The results suggest that pedicle screw 
instrumentation in one and two year old infants does not 
lead to critical iatrogenic stenosis of the spinal canal 

during further growth. From this point of view, transpedicular instrumentation for fusion procedures, for growing rod, as well 
as sliding rod systems can be applied safely during infancy.
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Paper #71
Posterior Vertebral Column Resection for Correction of Severe Rigid Spinal Deformity
Jingming Xie, MD; Yingsong Wang, MD; Ying Zhang ,MD; Zhi Zhao, MD
China

deformity. 
Methods: A consecutive series of 46 patients with severe rigid spinal deformity were surgically treated by PVCR was reviewed, which 
included 25 males and 21 females with an average age of 20.4 years at the time of operation(11~45 years).Morphological classification 
included single kyphosis in 8 patients and kyphoscoliosis in 38. The preoperative Cobb’s angle of scoliosis was 108.2±33.6°(range 
90°~170°);and the kyphosis was 77.3±29.4°(range 63°~160°).The flexibility of major curve was less than 10%.The apex of deformity 
was at T5~L2.In PVCR, entire three-column structure of 1~3 vertebrae at the apical level was/were resected for deformity correction. 
Results: The total number of resected vertebrae was 63,including 49 thoracic and 14 lumbar vertebrae. And the highest resected level 
was at T5.The average operational duration was 387 minutes with an average blood loss of 6470 ml(range 3000~24000ml).The 
deformity correction rates in coronal and sagittal planes were 63.9±13.1%(range 47%~94%) and 76.9±9.7%(range 57%~100%) 
respectively. Complications were encountered in 14 patients:3 wound superficial infection,2 postoperative nerve root irritation,1 spinal 
cord ischemical reperfusion injury,2 hemopneumothoraxes and 2 implant breakage. The period of follow-up was 36.3 months on 
average(range 24~60 months).The correction loss was less than 5° in the follow-up. 
Conclusion: PVCR is effective to correct severe rigid spinal deformity. In the deformity correction process following PVCR,spinal cord 
is always the center of corrective hinge,and any corrective procedure is at a price of angulation or rotation of spinal cord. However, 
through the space created by PVCR,any deformity correction forces can be performed under directly visual inspection for keeping the 
dural tube and spinal cord from any tension. Angulation in coronal or sagittal plane less than 20°,buckling no more than 2cm,torsion 
less than 10° would not injury spinal cord. But any distraction has to be avoided absolutely. PVCR is complicated and difficult at every 
turn and route, any operate miss could not be permitted to take place in this surgery. 
 
 

A 25-year-old woman with T12 and L1 congenital hemivertebras. 
The magnitudes of coronal and sagittal Cobb’s angle were 170°and 160° respectively. Postoprative standing radiographs 

A 25-year-old woman with T12 and L1 congenital 
hemivertebras. The magnitudes of coronal and sagittal 
Cobb’s angle were 170°and 160° respectively. Posto-
prative standing radiographs showed the coronal and 
sagittal Cobb’s angles were corrected to 43°and 54°re-
spectively. At the follow-up 2 years after operation, the 
trunk balance was good.

Summary: For severe spinal deformity, the correction efficacy of 
conventional surgery is limited. However, the application of PVCR has 
allowed improved correction rates even in severe rigid curves. 
Introduction: To evaluate the curative effect of posterior vertebral 
column resection (PVCR) for correction of severe rigid spinal defor-
mity. 
Methods: A consecutive series of 46 patients with severe rigid spinal 
deformity were surgically treated by PVCR was reviewed, which 
included 25 males and 21 females with an average age of 20.4 years 
at the time of operation(11~45 years).Morphological classification 
included single kyphosis in 8 patients and kyphoscoliosis in 38. The 
preoperative Cobb’s angle of scoliosis was 108.2±33.6°(range 
90°~170°);and the kyphosis was 77.3±29.4°(range 63°~160°).The 
flexibility of major curve was less than 10%.The apex of deformity 
was at T5~L2.In PVCR, entire three-column structure of 1~3 verte-
brae at the apical level was/were resected for deformity correction. 
Results: The total number of resected vertebrae was 63,including 49 
thoracic and 14 lumbar vertebrae. And the highest resected level was 
at T5.The average operational duration was 387 minutes with an 
average blood loss of 6470 ml(range 3000~24000ml).The deformity 
correction rates in coronal and sagittal planes were 63.9±13.1%(range 
47%~94%) and 76.9±9.7%(range 57%~100%) respectively. Complica-
tions were encountered in 14 patients:3 wound superficial infection,2 
postoperative nerve root irritation,1 spinal cord ischemical reperfu-
sion injury,2 hemopneumothoraxes and 2 implant breakage. The peri-
od of follow-up was 36.3 months on average(range 24~60 months).
The correction loss was less than 5° in the follow-up. 
Conclusion: PVCR is effective to correct severe rigid spinal defor-
mity. In the deformity correction process following PVCR,spinal cord 
is always the center of corrective hinge,and any corrective procedure 
is at a price of angulation or rotation of spinal cord. However, 
through the space created by PVCR,any deformity correction forces 
can be performed under directly visual inspection for keeping the 
dural tube and spinal cord from any tension. Angulation in coronal 
or sagittal plane less than 20°,buckling no more than 2cm,torsion 
less than 10° would not injury spinal cord. But any distraction has to 
be avoided absolutely. PVCR is complicated and difficult at every 
turn and route, any operate miss could not be permitted to take 
place in this surgery.
 

Paper #72
Surgical Management of Congenital Scoliosis(CS) with Split Cord Malformation(SCM)
Jianxiong Shen, MD; Guixing Qiu
China
Summary: It is recommended all CS patients with SCM should be treated prophylactic prior to any correction surgery. How-
ever, SCM patients may remain neurology stable in whole life. 95 neurological intact or stable SCM patients were treated for 
their CS without any prophylactic neurosurgery. The correction rates were 47.6% at mean follow up 5.3 years. No neurological 
deficit occurred. Prophylactic neurosurgery prior to scoliosis correction may not necessary in those patients. 
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Introduction: SCM is a rare congenital disorder. However it is not uncommon in CS. Although the spine surgery has been 
made a great progress in last 3 decades, the surgical strategy for CS with SCM has not been changed. It is recommended that 
SCM should be treated prior to any procedure that might cause traction on the spinal cord even if the patients were asymp-
tomatic. Clinically, SCM patients were found neurology stable during their life. Are those patients really needed prophylactic 
neurosurgery before curve correction? 
Methods: This is a prospective study. 95 SCM patients from 500 CS were enrolled from Feb 2001 to Mar 2007. There were 29 
male and 66 female. The mean age at operation was 14.1 years. Mean follow up is 5.3 years ( 2-8years). The inclusion criteria: 1. 
CS patients with confirmed SCM; 2.neurological is intact or stable during the past 2 years; 3. no neurological deteriorate in trac-
tion or fulcrum bending test. Patient with unstable neurological signs or who were planed to have VCR surgery were excluded. 
They all underwent scoliosis surgery without any prophylactic neurosurgery. 
Results: According to Pang’s classification, there were 35 SCM I and 60 SCM II patients. The mean involved curve segments 
was 7.5 and mean SCM around 4 segments. There was no statistic difference between SCM I and SCM II as for age, curve seg-
ments and SCM segments. Clinical manifestation included back trichosis 16 patients, diminished pin sensation 10 patients, 
decreased muscle strength 6 patients. About 83.1% SCM located at T5 - L3. Surgical procedures included posterior 70 patients, 
anterior 5 and combined A&P 20 patients. All patients had spinal cord monitor and weak up test during the surgery. The mean 
preoperative curve was 74.1° in SCM I and 65.2° in SCM II, were corrected to 38.3° and 30.2° postoperative, and 41.2° and 32.9° 
at last follow up respectively. No neurology deteriorated occurred during the operation and at follow up. 
Conclusion: CS with SCM patients if their neurological sign is stable, prophylactic neurosurgery prior to scoliosis surgery may 
not be necessary 
Significance: It may change the surgical strategy of management of SCM in CS patients
 

Paper #73
Impact of Halo-Gravity-Traction (HGT) on Curve Rigidity and Pulmonary Function: Refining Indications for HGT in 
the Treatment of Rigid Scoliosis & Kyphoscoliosis
Heiko Koller, MD; Vera Gajic; Oliver Meier; Luis Ferraris, MD; Axel Hempfing; Patrick S. Schmitt; Juliane Zenner, MD
Germany

in HGT (Ø13days) 46% of pat had not improved/changed. Differences betw/ flexibility in HGT compared to traction-&bending-films 
were insignificant. Cobb angle difference betw/ 1st&last radiograph in HGT was 8±9° for scoliosis, 7±12° for kyphosis. Preop 57% of 
pat had C7-plumb line >2cm improving to 35% at follow-up. Preop 32% of pat showed decompensated sagittal imbalance improving to 
11%. 
Conclusion: In severe kyphoscoliosis improvement of pulmonary function, reconstruction of sagittal & coronal balance and reducing 
risks of neurologic injury are the main goals. HGT is useful in selected pat, our data offer the base for analysis & decision-making while 
planning treatment strategies that circumvent HGT. 
 
 

Fig.1 illustrates time 
dependent interrelations regarding the changes of FVC during HGT compared to the preop FVC% in 24 of 47 patients. 
Changes in FVC were calculated as difference to the FVC before initiation of HGT. The etiology of the kyphoscoliosis had no 
impact on early increase or decrease of FVC. Of note, graph illustrates that a few cases had decreased FVC during HGT 
compared to the preop tests, some cases improved significantly. 
 
 
Paper #74 
Various Treatment Options of Congenital Scoliosis – Analysis of Long-Term Follow-Up Results  
Martin Repko, PhD; Richard Chaloupka, CSc.; Jan Burda; Jan Pesek 
Czech Republic 
Summary: The long-term clinical as well as radiological results and retrospective analysis of various treatment options of congenital 
scoliosis were compare in our study. The total number of 702 patients treated in our department since 1976 had been evaluated. An 
average follow up (FU) is 17 years. 
Introduction: Congenital scoliosis are dedicated to various possibilities of treatment from observation and conservative treatment, over 
simple bony fusion to exacting hemivertebrectomies and deformity correction. 
Methods: We evaluated security and efficiency of conservative as well various surgical treatment methods using the analysis of 
radiological and clinical results. Correction grade and complication rate were the main observed outcome measures. 
Results: 1.group A (conservative treatment) - 356 pts. (51%). The magnitude of the curves was at time of detection on average 35,7 
degrees according to Cobb angle and 39,8 at time of last control. 
2.group B (hemiepiphyseodesis) - 112 pts. (16%). Final result of correction was 9,8 degrees (22%).  
3.group C (posterior instrumentated fusion) - 147 pts. (21%). Final result of correction was 25,6° (38%). 
4.group D1 (anterior strut graft with posterior instrumentated fusion) - 27 pts. Final result of correction was 26° (40%). 
5.group D2 (anterior osteotomy with posterior instrumentated fusion) - 33 pts. Final result of correction was 28° (43%). 
6.group D3 (combined hemivertebrectomy with posterior instrumentated fusion) - 22 pts. Final result of correction was 31,3° (61%). 
7.group D4 (posterior only hemivertebrectomy with instrumentated fusion) - 5 pts. Final result of correction was 30,7° (61%). 

Fig.1 illustrates time dependent interrelations regarding the changes of FVC during HGT compared to 
the preop FVC% in 24 of 47 patients. Changes in FVC were calculated as difference to the FVC before 
initiation of HGT. The etiology of the kyphoscoliosis had no impact on early increase or decrease of FVC. 
Of note, graph illustrates that a few cases had decreased FVC during HGT compared to the preop tests, 
some cases improved significantly.

Summary: Analysis of 
47 patients undergoing 
Halo-Gravity-Traction 
(HGT) before surgical 
correction of severe & 
rigid kyphoscoliosis and 
scoliosis. More than 
50% of patients had 
kyphosis >80° and 
lordosis >100°. Results 
of repeated radiograph-
ic measurements and 
pulmonary function 
tests during the HGT 
showed that in rigid 
curves increased 
flexibility and pulmo-
nary function in terms 
of forced vital capacity 
was achieved in 
selected patients only. 
HGT remains a sound 
treatment for a sub-
group of patients with 
severe kyphoscoliosis, 
but indications have to 
be refined. 
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Introduction: Presurgical HGT is assumed beneficial concerning a)reduction of neurologic risk by gradual traction on a 
chronically tethered cord,b)increase of curve flexibility,c)improvement of preop pulmonary function. Little is known on ideal 
indications, duration & efficacy of HGT. Refinements are indicated. 
Methods: Review of 47 pat w/ rigid kypho-scoliosis & pulm. compromise. Analysis focused on impact of HGT on curve 
flexibility, pulmonary function tests (PFT), complications & surgical outcomes. W/ PFT we assessed the predicted forced vital 
capacity (FVC%). 
Results: 47pat,age was 24±14y, 40 had rigid kyphoscoliosis,5 scoliosis & 2 lordoscoliosis. Apical rotation was 
3.4’±1.3(Nash&Moe). Curve apices were mainly thoracic. 4pat were non-ambulatory preop & 2 at follow-up (Fu). For 30±14days 
HGT was used preop in 31pat(66%) & in 16(34%) preop & after ant.release. Constructs were hybdrid or pedicle-screw based. In 
18pat(38%) a posterior concave thoracoplasty was added yielding for spinal release & correction of rib cage deformity. At Fu of 
32±24mo 42pat(89%) were satisfied w/ the result. 13pat had minor & 15 major complications but no neurol deficit. Subse-
quent surgery was indicated in 12 (incl 7 rib-hump esections). All pat had preop PFT and 24 had ≥3 in HGT: FVC before HGT 
was 50±21%. Last FVC in HGT was 49±20%. Difference betw/ 1st & last FVC in HGT was 7±8%. FVC at Fu(24mo) was 43±14%. 
19pat had preop FVC of Ø31% and FVC of Ø35% at Fu. No pat had increase of FVC >10% until Fu. For time dependent interre-
lations betw/ FVC & HGT see fig.1: until 1st FVC-control in HGT (Ø13days) 46% of pat had not improved/changed. Differences 
betw/ flexibility in HGT compared to traction-&bending-films were insignificant. Cobb angle difference betw/ 1st&last radio-
graph in HGT was 8±9° for scoliosis, 7±12° for kyphosis. Preop 57% of pat had C7-plumb line >2cm improving to 35% at 
follow-up. Preop 32% of pat showed decompensated sagittal imbalance improving to 11%. 
Conclusion: In severe kyphoscoliosis improvement of pulmonary function, reconstruction of sagittal & coronal balance and 
reducing risks of neurologic injury are the main goals. HGT is useful in selected pat, our data offer the base for analysis & 
decision-making while planning treatment strategies that circumvent HGT.
 

Paper #74
Various Treatment Options of Congenital Scoliosis – Analysis of Long-Term Follow-Up Results 

Martin Repko, PhD; Richard Chaloupka, CSc.; Jan Burda; Jan Pesek
Czech Republic
Summary: The long-term clinical as well as radiological results and retrospective analysis of various treatment options of con-
genital scoliosis were compare in our study. The total number of 702 patients treated in our department since 1976 had been 
evaluated. An average follow up (Fu) is 17 years. 
Introduction: Congenital scoliosis are dedicated to various possibilities of treatment from observation and conservative treat-
ment, over simple bony fusion to exacting hemivertebrectomies and deformity correction. 
Methods: We evaluated security and efficiency of conservative as well various surgical treatment methods using the analysis 
of radiological and clinical results. Correction grade and complication rate were the main observed outcome measures. 
Results: 1.group A (conservative treatment) - 356 pts. (51%). The magnitude of the curves was at time of detection on average 
35,7 degrees according to Cobb angle and 39,8 at time of last control. 
2.group B (hemiepiphyseodesis) - 112 pts. (16%). Final result of correction was 9,8 degrees (22%).  
3.group C (posterior instrumentated fusion) - 147 pts. (21%). Final result of correction was 25,6° (38%). 
4.group D1 (anterior strut graft with posterior instrumentated fusion) - 27 pts. Final result of correction was 26° (40%). 
5.group D2 (anterior osteotomy with posterior instrumentated fusion) - 33 pts. Final result of correction was 28° (43%). 
6.group D3 (combined hemivertebrectomy with posterior instrumentated fusion) - 22 pts. Final result of correction was 31,3° 
(61%). 
7.group D4 (posterior only hemivertebrectomy with instrumentated fusion) - 5 pts. Final result of correction was 30,7° (61%). 
Conclusion: The best surgical method for formation failure congenital types seems combined or posterior only instrumen-
tated hemivertebrectomy and early hemiepiphyseodesis for segmentation failure congenital types. 
Significance: Early detection, good timing and choosing of adequate surgical treatment type are the main factors of quality 
treatment results.
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Paper #75
Prevalence and Association of Scoliosis with Syrinx with or without Chiari Malformation
Christian L. Sybrowsky, MD; Walter F. Krengel, MD
United States
Summary: Between June 2002 and February 2009, 3599 patients were seen for scoliosis. 628(17.4%) had spinal MRI, 115 (18%) 
of which had a syrinx. The incidence of syrinx in 3183 patients without scoliosis having spinal MRI in the same period was 8%. 
Of patients with an MRI documented syrinx 31% had scoliosis. Increase in the size of the syrinx on serial MRI was 3/13 (23.1%) 
in patients without a chiari malformation and 6/25 (24%) in those with a Chiari Malformation. 
Introduction: Syrinx with or without Chiari malformation is one of the most common intraspinal abnormalities noted on MRI 
scan of patients with scoliosis. In patients without neurological symptoms a repeat MRI scan to document expansion of the 
syrinx is a standard. We sought to determine the likelihood progression of the syrinx in these patients. 
Methods: After IRB approval we identified all patients seen at our institution between June 2002 and February 2009 who 
received MRI imaging of the spine and/or were seen with a diagnosis of scoliosis and/or syringomyelia. Radiological records 
were reviewed to identify patients with a syrinx and / or scoliosis. 
Results: 3599 patients were seen in our clinic with a diagnosis of scoliosis. Of 3811 patients having Spinal MRI during this pe-
riod, 628 (16.5%) had scoliosis, 371(9.7%) had a syrinx with 115 having both syrinx and scoliosis. The incidence of syrinx in pa-
tients without scoliosis was 8%. The incidence of syrinx in patients with scoliosis was 18%. The incidence of scoliosis in patients 
with syrinx was 31%. Of the 115 patients with both scoliosis and syrinx 63(54.8%) had a Chiari malformation and 52(45.2%) did 
not. In the 38 of these that had serial MRI scans 3 of 13(23.1%) without a Chiari malformation and 6 of 25 (24%)with a Chiari 
malformation had an increase in the size of the syrinx. 
Conclusion: Syrinx is more than twice as common in patients undergoing MRI who have scoliosis, than in those without sco-
liosis. The incidence of scoliosis is 10 times higher in patients with syrinx than the general population. Syrinx size will increase 
in ~25%, regardless of the presence of a Chiari malformation. 
Significance: Syrinx progression will occur in patients with scoliosis, even in the absence of a Chiari malformation. Repeat MRI 
in these cases is approriate.
 

Paper #76
Global Sagittal Spinal Balance: Normative Values from a Prospective Cohort of 715 Asymptomatic Adults and 646 
Asymptomatic Children
Jean-Marc Mac-Thiong, MD, PhD; Pierre Roussouly, MD; Eric Berthonnaud, PhD; Pierre Guigui; Hubert Labelle, MD
Canada

necessarily associated with spinal pathology. 
Significance: The current study reports the largest cohort of asymptomatic subjects in the literature pertaining to the evaluation of 
sagittal global spinal balance. Results from this study could be used as reference values when evaluating patients with spinal 
pathology. Progressive anterior displacement of C7 plumbline with respect to sacrum cannot be attributed solely to aging and should 
raise a suspicion for the risk of developing spinal pathology. 
 

 
 
 
Paper #77 
Is radiation-Free Diagnostic Monitoring of Adolescent Idiopathic Scoliosis Feasible using Upright Positional MRI? 
Christopher Diefenbach, BS; Baron S. Lonner, MD; Joshua D. Auerbach, MD; Neil Bharucha; Laura E. Dean, BA; Yael Goldstein 
United States 
Summary: Concern about cumulative doses of ionizing radiation during diagnostic evaluation in AIS has led to a search for radiation-
free alternatives. We demonstrate equivalent Cobb angle and kyphosis measurements between upright, positional MRI (uMRI) and 
traditional Xray, while also allowing vertebral rotation evaluation. Radiation-free diagnostic evaluation for AIS with uMRI is performed 
safely, quickly (<7min), and may serve as an alternative/replacement for traditional ionizing imaging techniques. 
Introduction: Concerns about the oncologic potential from cumulative doses of ionizing radiation in children and adolescents being 
monitored for AIS initiated a search for radiation-free diagnostic imaging modalities, including MRI. We submit that upright, positional 
MRI (uMRI) produces reliable spinal curvature images compared with traditional X-ray. 
Methods: Twenty-five consecutive patients (16F, 9M, average age 14.6yrs, range: 12-18yrs) with a diagnosis of AIS were enrolled. 
Average major curve magnitude was 30° (range: 6-70°). Subjects received anterior-posterior and lateral plain radiographic scoliosis 
imaging followed within one week by uMRI. MRI data acquisition was performed in <7minutes. Two independent observers performed 
all Cobb angle, T5-12 kyphosis, and vertebral rotation measurements for comparison. Pearson’s correlation was performed to compare 
X-ray to uMRI measurements, while inter-rater and intra-rater correlations were performed to assess reliability. 
Results: We found outstanding correlation between all plain film radiography and uMRI measurements (p=0.01); major Cobb angles 
(R=0.901), minor Cobb angles (R=0.838), and kyphosis (R=.943). Inter-rater reliability for both Xray and MRI measurements of major 
Cobb angles (R=0.959, 0.896 respectively), minor Cobb angles (R=0.951, 0.857 respectively), and vertebral rotation (R=0.945) were 
outstanding. Intra-rater reliability for both Xray and MRI measurements of major Cobb angles (R=0.966, 0.966 respectively) and minor 
Cobb angles (R=0.945, 0.943 respectively) were also outstanding. 
Conclusion: Our results show that uMRI is capable of producing coronal and sagittal plane measurements that highly correlate with 
traditional plain film radiographic measurements. This, in addition to reliable vertebral rotation measurements, makes uMRI a valuable, 
radiation-free alternative/substitute for diagnostic evaluation in AIS. 
 
 
*Paper #78 
Growing Rod Graduates: Lessons from 58 Patients who Have Completed their Lengthenings 
John M. Flynn, MD; Lauren A. Tomlinson, Bachelor of Science; Jeff Pawelek, BS; George H. Thompson, MD; Richard E. McCarthy, 
MD; Behrooz A. Akbarnia, MD; Growing Spine Study Group 
United States 
Summary: Definitive “final” fusion is the most common endpoint of growing rod treatment in early onset scoliosis (EOS). Most final 

Summary: This study presents the largest 
database in the literature on sagittal 
global balance in asymptomatic subjects 
without spinal pathology. Results suggest 
that asymptomatic children and adults 
tend to stand with a stable sagittal global 
balance. Although most asymptomatic 
subjects stand with C7 plumbline behind 
the hip axis, about 15% of them had C7 
plumbline in front of the hip axis. C7 
plumbline in front of the hip axis is not 
necessarily associated with spinal 
pathology. 
Introduction: Clinically, global spinal 
balance is an important aspect of the 

evaluation of patients with spinal pathology. Previous studies have investigated sagittal spinal balance in the normal popula-
tion but there is still a need for a large prospective database with normative values in adult and pediatric populations. 
Methods: Spino-sacral angle (SSA), spinal tilt (ST) and pelvic tilt (PT) were evaluated in 715 asymptomatic adults and 646 
asymptomatic children (Figure). Position of C7 plumbline relative to sacrum and hip axis was also assessed. Comparison 
between groups were performed using Chi-square tests and correlation analyses were done using Pearson’s coefficients. The 
level of significance was set at 0.05. 
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Results: Mean SSA and ST were respectively 130.3±8.1° and 90.8±3.4° in adults, and 132.1±8.3° and 93.2±4.6° in children. Mean 
± 2 standard deviations for SSA and ST were respectively 114°-147° and 84°-98° for adults, and 116°-149° and 84°-102° for 
children. A greater proportion of children presented an anteverted pelvis with negative PT when compared to adults (18.0% vs. 
2.5%). C7 plumbline was behind the hip axis in 86% of adults and 83% of children. Correlations with age were respectively 0.10 
and 0.08 for SSA and ST, reflecting a slight tendency for SSA and ST to decrease with age. 
Conclusion: Asymptomatic subjects tend to stand with a stable global balance and it is expected that about 95% of normal 
children and adults have an SSA and ST between 115°-150° and 85°-100°, respectively. Although most asymptomatic subjects 
stand with C7 plumbline behind the hip axis, about 15% of them had C7 plumbline in front of the hip axis. C7 plumbline in 
front of the hip axis is not necessarily associated with spinal pathology. 
Significance: The current study reports the largest cohort of asymptomatic subjects in the literature pertaining to the 
evaluation of sagittal global spinal balance. Results from this study could be used as reference values when evaluating patients 
with spinal pathology. Progressive anterior displacement of C7 plumbline with respect to sacrum cannot be attributed solely 
to aging and should raise a suspicion for the risk of developing spinal pathology.
 

Paper #77
Is radiation-Free Diagnostic Monitoring of Adolescent Idiopathic Scoliosis Feasible using Upright Positional MRI?
Christopher Diefenbach, BS; Baron S. Lonner, MD; Joshua D. Auerbach, MD; Neil Bharucha; Laura E. Dean, BA; Yael Goldstein
United States
Summary: Concern about cumulative doses of ionizing radiation during diagnostic evaluation in AIS has led to a search for 
radiation-free alternatives. We demonstrate equivalent Cobb angle and kyphosis measurements between upright, positional 
MRI (uMRI) and traditional Xray, while also allowing vertebral rotation evaluation. Radiation-free diagnostic evaluation for AIS 
with uMRI is performed safely, quickly (<7min), and may serve as an alternative/replacement for traditional ionizing imaging 
techniques. 
Introduction: Concerns about the oncologic potential from cumulative doses of ionizing radiation in children and adoles-
cents being monitored for AIS initiated a search for radiation-free diagnostic imaging modalities, including MRI. We submit that 
upright, positional MRI (uMRI) produces reliable spinal curvature images compared with traditional X-ray. 
Methods: Twenty-five consecutive patients (16F, 9M, average age 14.6yrs, range: 12-18yrs) with a diagnosis of AIS were en-
rolled. Average major curve magnitude was 30° (range: 6-70°). Subjects received anterior-posterior and lateral plain radiograph-
ic scoliosis imaging followed within one week by uMRI. MRI data acquisition was performed in <7minutes. Two independent 
observers performed all Cobb angle, T5-12 kyphosis, and vertebral rotation measurements for comparison. Pearson’s correla-
tion was performed to compare X-ray to uMRI measurements, while inter-rater and intra-rater correlations were performed to 
assess reliability. 
Results: We found outstanding correlation between all plain film radiography and uMRI measurements (p=0.01); major Cobb 
angles (R=0.901), minor Cobb angles (R=0.838), and kyphosis (R=.943). Inter-rater reliability for both Xray and MRI measure-
ments of major Cobb angles (R=0.959, 0.896 respectively), minor Cobb angles (R=0.951, 0.857 respectively), and vertebral 
rotation (R=0.945) were outstanding. Intra-rater reliability for both Xray and MRI measurements of major Cobb angles (R=0.966, 
0.966 respectively) and minor Cobb angles (R=0.945, 0.943 respectively) were also outstanding. 
Conclusion: Our results show that uMRI is capable of producing coronal and sagittal plane measurements that highly corre-
late with traditional plain film radiographic measurements. This, in addition to reliable vertebral rotation measurements, makes 
uMRI a valuable, radiation-free alternative/substitute for diagnostic evaluation in AIS.
 

*Paper #78
Growing Rod Graduates: Lessons from 58 Patients who Have Completed their Lengthenings
John M. Flynn, MD; Lauren A. Tomlinson, Bachelor of Science; Jeff Pawelek, BS; George H. Thompson, MD; Richard E. McCarthy, MD; 
Behrooz A. Akbarnia, MD; Growing Spine Study Group
United States
Summary: Definitive “final” fusion is the most common endpoint of growing rod treatment in early onset scoliosis (EOS). Most 
final fusion patients had more levels fused than were spanned by their growing rods with moderate correction of deformity. 
Introduction: Over the past decade, spine-based growing rod systems (GRs) have become a valuable tool in managing se-
vere cases of EOS. As more patients advance towards skeletal maturity, little is known about the endpoint of treatment: final fu-
sion, observation without further lengthenings of GRs, or observation after GR removal without final fusion. Our study focuses 
specifically on this final stage of GR management. 
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Methods: A multicenter EOS database was queried to capture all skeletally mature patients (defined as ≥ 14 y/o) treated with 
GRs, and younger patients who had a final fusion. Clinical, radiographic, and operative data were analyzed, with a focus on 
details and results of the final fusion. 
Results: Of the 58 patients who reached skeletal maturity, 53 (91%) had a final fusion, 3 were observed with GRs in place, 1 
had implant removal without final fusion, and 1 had a final fusion aborted for neurologic reasons. Most patients (60%) had 
more levels fused than the number of levels spanned by their GRs (18 patients: +1 level; 11 patients: +2 levels; 2 patients: +3 
levels; 1 patients: +5 levels). Correction at final fusion was minimal (<20%) in 25%, moderate (21%-50%) in 53%, and substantial 
(> 51%) in 15%; there was no correction information on 7% of fused patients. Minimal correction was most common in those 
with neuromuscular scoliosis; substantial correction was most common in those with idiopathic scoliosis. At final fusion, 5 
patients had osteotomies, 7 had a thoracoplasty, and 4 had a concurrent anterior spinal fusion. 
Conclusion: At the end of GR management of EOS, most patients had GR removal and final instrumented fusion. For most 
patients, the final fusion will include more levels than were spanned by the GRs, and will achieve <50% correction of the defor-
mity remaining at the end of GR management. 
Significance: This is the first large, multicenter report offering insight into the final step in GR management of EOS.
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #79
Outcomes of Growing Rod Techniques in Early Onset Scoliosis: Does the Etiology Matter?
Behrooz A. Akbarnia, MD; Pooria Salari, MD; George H. Thompson, MD; Paul D. Sponseller, MD; John B. Emans, MD; Growing Spine 
Study Group
United States

(* , # ,† ,‡ P<0.05), 1a 
is significantly < 2a and 3a. (P<0.05). 1b, 1c = significantly less than other Dx group. (p<0.05) Final curve correction was not 
significantly different in diagnosis groups when studied in SR and DR groups separately. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 
 
 
Paper #80 
Pedicle Screws Have Fewer Complications than Hooks in Children with Growing Rods 
David L. Skaggs, MD; Karen S. Myung, MD, PhD; Charles E. Johnston, MD; Behrooz A. Akbarnia, MD; Growing Spine Study Group 
United States 
Summary: We examine the rate of complications directly related to pedicle screws versus hooks in children with EOS treated with 
growing rods. A retrospective multicenter study of 247 patients (896 pedicle screws and 867 hooks) treated at 18 institutions was 
performed. Pedicle screws in growing rods have significantly less complications than hooks (p<0.001). Most complications were loss of 
fixation. There were no neurological or vascular injuries associated with either implant in 247 children with over 3 years of mean 
followup. 
Introduction: Our purpose was to evaluate the complications of pedicle screws versus hooks in children with early onset scoliosis 
(EOS) treated with growing rods. As growing rods have a high rate of implant complications compared to spinal fusion, this challenging 
group of patients is an ideal setting to evaluate the safety of pedicle screws. 
Methods: A retrospective multicenter study of 247 patients with growing rods treated at 18 institutions was performed. Inclusion criteria 
were children < 10 years old who had growing rod surgery between 1998 and 2008 with a complete surgical history. Charts and 
radiographs were evaluated for complications directly related to a pedicle screw or hook from the index surgery. 896 pedicle screws 
and 867 hooks were evaluated. 
Results: The average age at index surgery was 5.2 years. The average length of follow-up was 40 months. Of the 896 pedicle screws, 
there were 22 (2.4%) complications directly related to the screw: acute loss of fixation (4), migration (14), breakage (1), skin breakdown 
(2), and unspecified loss of fixation (1). Of the 867 hooks, there were 60 (6.9%) complications: acute loss of fixation (35), migration 
(22), and unspecified loss of fixation (3). There were no intraoperative pedicle screw-related issues, but two hooks plowed intra-
operatively resulting in bone damage. The average time to loss of fixation was 19 months for both implants. There were no 
complications involving neurologic or vascular injury directly related to a hook or screw. 
Conclusion: Pedicle screws in growing rods have significantly less complications than hooks (p<0.001). It is encouraging that there 
were no neurological or vascular injuries associated with either implant in 247 children with over 3 years of mean followup. The rate of 
complications directly associated with the use of pedicle screws in this series is comparable to that reported in the adult spine fusion 
literature (0.4% to 3%). 
Significance: As pedicle screws were found to have about one third the complications of hooks in this challenging group of patients 
perhaps FDA approval of pedicle screws in children should be considered. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 
 
 
Paper #81 

(* , # ,† ,‡ P<0.05), 1a is significantly < 2a and 3a. (P<0.05). 1b, 1c = significantly less than other Dx group. (p<0.05) Final curve 
correction was not significantly different in diagnosis groups when studied in SR and DR groups separately.

Summary: This is the largest multicenter study comparing the results of GR surgery in EOS patients with different etiologies. 
Growing rods provided acceptable results in all diagnostic groups with respect to curve correction and T1-S1 growth. There 
are, however, differences in complication rates, sagittal and coronal balance correction. The growing rod technique was found 
to be a reliable method of treatment in EOS regardless of diagnosis. 
Introduction: Growing Rods (GR) are commonly used in treatment of early onset scoliosis (EOS). No study has compared 
outcomes of GR in EOS patients with different etiologies. The purpose of this study is to compare the outcomes of GR in 
different diagnostic groups. 
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Methods: A multi-center retrospective study of 438 EOS patients was performed. 139 patients met the following inclusion 
criteria: primary GR surgery, major curve >30 deg, age <11 years at initial surgery, min. 3 lengthenings (LEN), max. 24 mos LEN 
interval and min. two year follow up. Clinical and radiographic data recorded pre-operatively and throughout the treatment 
period were analyzed. 
Results: Mean age at surgery was 5+11 yrs. Mean follow up was 5+2 yrs (2-13). Diagnoses included 20 congenital (CO), 43 
idiopathic (ID), 36 neuromuscular (NM), 31 syndromic (SYN) and 9 others. 52 patients had single rod (SR) and 87 patients had 
dual rod (DR). Mean preop curve was 76 deg (33-147), 41 deg (5-98) postoperatively and 50 deg (10-106) at latest follow up 
(Fu). Mean number of surgeries/patient was 7.8 (4-22). Mean number of LEN was 6 (3-14). Mean LEN interval 10 mos (3-24). 
T1-S1 growth (post initial surgery to latest Fu) in DR was 10.4 vs. 7.2 mm/yr in SR. Initial and final curve correction as well as 
sagittal and coronal balance improvement was significantly greater in DR patients (p<0.05). Implant complications were most 
common complications. Transient neurologic complications occurred in 4/134 (3%) of patients. Initial curve correction and 
spine elongation (T1-S1 gain after rod insertion) was significantly less in CO patients. Complication/patient was highest in ID 
group. In NM and SYN groups, coronal balance improved postop but deteriorated at final follow up (Table 1). 
Conclusion: This is the largest report comparing different etiologies of EOS treated with GR. It confirms the results of previous 
studies that GR provides acceptable results in different etiologies with respect to curve correction and T1-S1 growth. Spinal 
alignment in NM and SYN patients remain an issue. 
Significance: The use of growing rods is a reliable method of treatment in EOS regardless of diagnosis.
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #80
Pedicle Screws Have Fewer Complications than Hooks in Children with Growing Rods
David L. Skaggs, MD; Karen S. Myung, MD, PhD; Charles E. Johnston, MD; Behrooz A. Akbarnia, MD; Growing Spine Study Group
United States
Summary: We examine the rate of complications directly related to pedicle screws versus hooks in children with EOS treated 
with growing rods. A retrospective multicenter study of 247 patients (896 pedicle screws and 867 hooks) treated at 18 institu-
tions was performed. Pedicle screws in growing rods have significantly less complications than hooks (p<0.001). Most compli-
cations were loss of fixation. There were no neurological or vascular injuries associated with either implant in 247 children with 
over 3 years of mean followup. 
Introduction: Our purpose was to evaluate the complications of pedicle screws versus hooks in children with early onset sco-
liosis (EOS) treated with growing rods. As growing rods have a high rate of implant complications compared to spinal fusion, 
this challenging group of patients is an ideal setting to evaluate the safety of pedicle screws. 
Methods: A retrospective multicenter study of 247 patients with growing rods treated at 18 institutions was performed. 
Inclusion criteria were children < 10 years old who had growing rod surgery between 1998 and 2008 with a complete surgical 
history. Charts and radiographs were evaluated for complications directly related to a pedicle screw or hook from the index 
surgery. 896 pedicle screws and 867 hooks were evaluated. 
Results: The average age at index surgery was 5.2 years. The average length of follow-up was 40 months. Of the 896 pedicle 
screws, there were 22 (2.4%) complications directly related to the screw: acute loss of fixation (4), migration (14), breakage (1), 
skin breakdown (2), and unspecified loss of fixation (1). Of the 867 hooks, there were 60 (6.9%) complications: acute loss of 
fixation (35), migration (22), and unspecified loss of fixation (3). There were no intraoperative pedicle screw-related issues, but 
two hooks plowed intra-operatively resulting in bone damage. The average time to loss of fixation was 19 months for both 
implants. There were no complications involving neurologic or vascular injury directly related to a hook or screw. 
Conclusion: Pedicle screws in growing rods have significantly less complications than hooks (p<0.001). It is encouraging that 
there were no neurological or vascular injuries associated with either implant in 247 children with over 3 years of mean fol-
lowup. The rate of complications directly associated with the use of pedicle screws in this series is comparable to that reported 
in the adult spine fusion literature (0.4% to 3%). 
Significance: As pedicle screws were found to have about one third the complications of hooks in this challenging group of 
patients perhaps FDA approval of pedicle screws in children should be considered. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
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Paper #81
Growing Rods for Pediatric Spinal Deformity: Examining Principles and Practice
Justin S. Yang, MD; Mark McElroy, MS; George H. Thompson, MD; Behrooz A. Akbarnia, MD; Paul D. Sponseller, MD; Growing Spine 
Study Group
United States
Summary: Consensus exists in maximum age (<10 yrs) and minimum scoliosis (60°) for initiation of growing rods. No diagno-
sis is uniformly considered a contra-indication. The use of dual rods has increased steadily over time and the mean age at 
insertion has decreased. Mean lengthening interval is nearly nine months. 
Introduction: Growing rods (GR) are a commonly used form of growth guidance for early onset scoliosis (EOS). This study is 
the first to characterize usage and final treatment among a large and international group of surgeons. 
Methods: A survey regarding GR principles and a case-based survey regarding EOS were completed by 19 and 17 surgeons, 
respectively. 323 GR patients from an EOS multi-center database were analyzed to characterize actual practice and compare it 
to stated aims. All patients had minimum 2 year follow-up. 

Growing Rods for Pediatric Spinal Deformity: Examining Principles and Practice 
Justin S. Yang, MD; Mark McElroy, MS; George H. Thompson, MD; Behrooz A. Akbarnia, MD; Paul D. Sponseller, MD; Growing Spine 
Study Group 
United States 
Summary: Consensus exists in maximum age (<10 yrs) and minimum scoliosis (60°) for initiation of growing rods. No diagnosis is 
uniformly considered a contra-indication. The use of dual rods has increased steadily over time and the mean age at insertion has 
decreased. Mean lengthening interval is nearly nine months. 
Introduction: Growing rods (GR) are a commonly used form of growth guidance for early onset scoliosis (EOS). This study is the first 
to characterize usage and final treatment among a large and international group of surgeons. 
Methods: A survey regarding GR principles and a case-based survey regarding EOS were completed by 19 and 17 surgeons, 
respectively. 323 GR patients from an EOS multi-center database were analyzed to characterize actual practice and compare it to 
stated aims. All patients had minimum 2 year follow-up. 
Results: In practice, GR were used for most types of early onset spinal deformity. Most surgeons preferred to initiate GR treatment in 
curves over 50°-60° (11/19) in patients younger than 8-10 years (18/19). In practice, mean curve size at insertion was 73 ± 20° at 6.1 
± 2.5 years of age. Preferred indications for GRs included curve rigidity (9/19) and brace intolerance (8/19). In the case-based survey, 
there was a correlation (p=0.04, r=0.58) between increasing curve size and use of GRs over non-operative treatment, rib-based 
distraction, growth guidance and primary fusion. The most preferred lengthening interval was six months; however, in practice, 
lengthenings actually occurred every 8.6 ± 5.1 months. In practice, the number of GR insertions per year (p<0.001, r=0.94) and 
percentage of dual rods over single rods (p<0.001, r=0.86) increased over time (Figure). Insertion age (p=0.02, r=-0.61) and 
lengthening interval (p=0.006, r= -0.69) decreased over time. In the survey, the most common indication for final fusion was skeletal 
maturity (15/19), and 9/15 surgeons used > Risser 3. Indications to stop lengthening included repeated complications (15/19), curve 
progression (10/19), and failure for implants to distract during an attempted lengthening (7/19). Of 78 patients who completed GR 
treatment, 69 had final fusion, 6 had rods removed without fusion and 3 had rods left as an internal brace without fusion. There were 9 
complications in 6/78 patients during or after their final treatment. 
Conclusion: Practice variation exists in GR treatment, but there is some consensus on indications for surgery (curve size, flexibility, 
and age), lengthening intervals, and final fusion methods. 
 
 

 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 

Results: In practice, GR were used for most types of early 
onset spinal deformity. Most surgeons preferred to initiate GR 
treatment in curves over 50°-60° (11/19) in patients younger 
than 8-10 years (18/19). In practice, mean curve size at 
insertion was 73 ± 20° at 6.1 ± 2.5 years of age. Preferred 
indications for GRs included curve rigidity (9/19) and brace 
intolerance (8/19). In the case-based survey, there was a 
correlation (p=0.04, r=0.58) between increasing curve size and 
use of GRs over non-operative treatment, rib-based distrac-
tion, growth guidance and primary fusion. The most preferred 
lengthening interval was six months; however, in practice, 
lengthenings actually occurred every 8.6 ± 5.1 months. In 
practice, the number of GR insertions per year (p<0.001, 
r=0.94) and percentage of dual rods over single rods (p<0.001, 
r=0.86) increased over time (Figure). Insertion age (p=0.02, 
r=-0.61) and lengthening interval (p=0.006, r= -0.69) de-
creased over time. In the survey, the most common indication 

for final fusion was skeletal maturity (15/19), and 9/15 surgeons used > Risser 3. Indications to stop lengthening included 
repeated complications (15/19), curve progression (10/19), and failure for implants to distract during an attempted lengthen-
ing (7/19). Of 78 patients who completed GR treatment, 69 had final fusion, 6 had rods removed without fusion and 3 had rods 
left as an internal brace without fusion. There were 9 complications in 6/78 patients during or after their final treatment. 
Conclusion: Practice variation exists in GR treatment, but there is some consensus on indications for surgery (curve size, 
flexibility, and age), lengthening intervals, and final fusion methods.
 

The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #82
Preoperative Thoracic Kyphosis Can Predict Complications in Growing Rod Surgery for Early Onset Scoliosis
Samuel Schroerlucke, MD; Pooria Salari, MD; Jeff Pawelek, BS; Gregory M. Mundis, MD; Behrooz A. Akbarnia, MD; Growing Spine Study 
Group
United States
Summary: Ninety-four early onset scoliosis patients were categorized into three groups based on the degree of pre-op 
thoracic kyphosis. Patients with (>40 deg) had significantly more complications than patients with normal kyphosis (10-40 
deg) with implant complications being most common. 
Introduction: Sagittal plane alignment is one of many important factors in assessing patient outcomes after spinal deformity 
surgery. However, the restoration of sagittal alignment has not been well documented in EOS. The purpose of this study was to 
examine the relationship between pre-op thoracic kyphosis and incidence of complications with growing rods. 
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The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 
 
 
Paper #83 
Nutritional Improvement Following Growing Rod Surgery in Children with Early Onset Scoliosis 
Karen Myung, MD; David L. Skaggs, MD; George H. Thompson, MD; Behrooz A. Akbarnia, MD; Growing Spine Study Group 
United States 
Summary: We examine the preoperative nutritional status, as a marker of pulmonary status, in children with EOS and the effect of 
growing rod surgery on this status. After surgery, there was a significant improvement in nutritional status in approximately 50% of 
patients. Yet, children less than 4 years old did not gain weight. Instead, improvement was greatest at age 4 and decreased in a linear 
fashion as age increased thereafter. 
Introduction: Children with severe early onset scoliosis (EOS) often have poor nutritional status as the energy expenditure of 
breathing approaches the nutritional gain of eating. The use of VEPTR in children with EOS has been shown to improve their weight. 
The purposes of this study are to evaluate the nutritional status of children with EOS and determine the effect of treatment with growing 
rods. 
Methods: Data was retrospectively collected on 88 patients with EOS treated with growing rods at seven different institutions. Mean 
age at surgery was 5.8 years, and mean Cobb angle was 75 degrees. All patients were followed for a minimum of 2 years (mean 
follow-up of 4.1 years). Preoperative weights were converted to normative percentiles based on the patients’ age and gender. 
Results: Preoperatively, 47% (41/88) of our patients were <5 percentile for weight, meeting the criteria for failure to thrive. There is a 
significant increase in the mean weight percentiles at latest follow-up (p= 0.004). 49% of the patients gained weight an average of 18 
percentile. A significant relationship exists between age at initial surgery and percentile weight gain (p<0.005). (Figure) This 

Methods: Out of 387 patients from a multi-center 
EOS database, 94 patients had complete data with 
two year follow up after initial surgery. The patients 
were categorized into three groups based on 
degree of pre-op thoracic kyphosis (T5-T12): <10 
degrees (K- group), 10-40 degrees (N group) and 
>40 degrees (K+ group). Diagnosis, demographics, 
radiographic parameters and complications were 
analyzed. A multivariate analysis was performed to 
identify possible confounding effects on complica-
tion rates. 
Results: Mean age was 5+8 years, mean pre-op 
Cobb angle was 74 degrees, and mean T5-T12 
thoracic kyphosis was 26 degrees. Diagnoses 
included 20 congenital, 28 idiopathic, 22 neuromus-
cular, and 24 syndromic patients. 24 had a single rod 
(SR) and 70 had dual rods (DR). 26 complications 
occurred in the K- group, 13 occurred in the N group 
and 49 complications occurred in the K+ group 
(Table 1). The K+ group had significantly more 
complications than the N group (p<0.01). The most 
common complication was implant failure. Multi-
variate analysis identified diagnosis and proximal 
kyphosis (T2-T5) as confounding variables. Account-
ing for these variables the K+ and K- groups were 4.9 

and 2.9 times more likely to experience a complication compared to the N group, respectively (p<0.05 for K+ group only). 
Syndromic children had the highest rate of complications in all groups. No correlation existed between the degree of kyphosis 
correction and the incidence of complications. 
Conclusion: GR patients with thoracic kyphosis out of normal range are more likely to experience complications compared to 
those with normal kyphosis. The likelihood of complications, particularly implant failure, is highest in patients with kyphosis 
>40 deg irrespective of diagnosis. 
Significance: Thoracic kyphosis in EOS should be closely monitored for complications, particularly implant failure.
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #83
Nutritional Improvement Following Growing Rod Surgery in Children with Early Onset Scoliosis
Karen Myung, MD; David L. Skaggs, MD; George H. Thompson, MD; Behrooz A. Akbarnia, MD; Growing Spine Study Group
United States

relationship was not confounded by preoperative weight, preoperative Cobb angle, or years of follow-up (p>0.05). The average 
absolute weight gain at final follow-up was 12.3 kg (range, 0.3-41.3 kg). 
Conclusion: Following treatment of EOS with growing rods there was significant improvement in nutritional status in approximately 
50% of patients, similar to that reported with VEPTR. These findings support the theory that growing rods improve pulmonary status in 
children with EOS, as nutritional improvement is one outcome of improved pulmonary status. The relationship between age at initial 
surgery and nutritional improvement is intriguing. 
Significance: Growing rod surgery in children with early onset scoliosis improves nutritional status. 
 

 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 
 
 
Paper #84 
Early Onset Scoliosis: The Value of Serial Risser Casts 
Sean R. Waldron, MD; Connie Poe-Kochert, BSN; Jochen P. Son-Hing, MD, FRCSC; George H. Thompson, MD 
United States 
Summary: Sixteen consecutive patients with EOS who failed orthotic treatment were successfully stabilized with serial Risser casts 
until they were older or larger and changed to other methods of treatment (orthoses, growing rod surgery, etc.). 
Introduction: The treatment of progressive early-onset scoliosis (EOS) is challenging. In many cases, particularly very young or small 
patients, orthotic management will not be effective and growing rod surgery may not be appropriate. Serial Risser cast placement may 
be a safe and effective intermediate method of treatment in these select patients. We conducted a retrospective review of our results of 
serial Risser casting in the treatment of EOS. 
Methods: Sixteen consecutive patients with progressive EOS were treated with serial Risser casting between 1999 and 2008. We 
analyzed the patient’s age, gender, diagnosis, previous treatment, curve magnitude at the initiation of Risser casting, the number of 
casts, their response to casting, and their transition to treatment methods. 
Results: There were 8 patients with idiopathic scoliosis, 5 patients with syndromic scoliosis, and 3 patients with neuromuscular 
scoliosis. There were 14 females and 2 males. Their mean age at initial cast application was 3.4 years (range, 1 to 8 years). The mean 
curvature at initial casting was 73° (range, 40 to 118°) and at the last cast application 45° (range, 20 to 95°). The mean length of cast 
treatment was 18.4 months (range, 8 to 35 months). There were 3 minor complications (skin irritation) associated with cast placement. 
These healed uneventfully and without scarring. Currently, 4 patients have undergone growing rod surgery, 4 patients are now being 
braced, 6 patients are still undergoing casting, and one patient each has undergone final fusion and has been lost to follow-up. 
Conclusion: Our results support serial Risser casting as a safe, effective intermediate method of treatment for progressive EOS. It can 
stabilize relatively large curves until the child reaches a more suitable age or size to change to other methods of treatment such as an 
orthosis or growing rod surgery. Patients who failed bracing at an earlier age may now find it to be effective. Risser casts were well 
tolerated by the patients and their families and there were minimal minor complications. 
 

Summary: We examine the preoperative nutritional 
status, as a marker of pulmonary status, in children with 
EOS and the effect of growing rod surgery on this status. 
After surgery, there was a significant improvement in 
nutritional status in approximately 50% of patients. Yet, 
children less than 4 years old did not gain weight. Instead, 
improvement was greatest at age 4 and decreased in a 
linear fashion as age increased thereafter. 
Introduction: Children with severe early onset scoliosis 
(EOS) often have poor nutritional status as the energy 
expenditure of breathing approaches the nutritional gain 
of eating. The use of VEPTR in children with EOS has been 
shown to improve their weight. The purposes of this study 
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are to evaluate the nutritional status of children with EOS and determine the effect of treatment with growing rods. 
Methods: Data was retrospectively collected on 88 patients with EOS treated with growing rods at seven different institutions. 
Mean age at surgery was 5.8 years, and mean Cobb angle was 75 degrees. All patients were followed for a minimum of 2 years 
(mean follow-up of 4.1 years). Preoperative weights were converted to normative percentiles based on the patients’ age and 
gender. 
Results: Preoperatively, 47% (41/88) of our patients were <5 percentile for weight, meeting the criteria for failure to thrive. 
There is a significant increase in the mean weight percentiles at latest follow-up (p= 0.004). 49% of the patients gained weight 
an average of 18 percentile. A significant relationship exists between age at initial surgery and percentile weight gain 
(p<0.005). (Figure) This relationship was not confounded by preoperative weight, preoperative Cobb angle, or years of follow-
up (p>0.05). The average absolute weight gain at final follow-up was 12.3 kg (range, 0.3-41.3 kg). 
Conclusion: Following treatment of EOS with growing rods there was significant improvement in nutritional status in 
approximately 50% of patients, similar to that reported with VEPTR. These findings support the theory that growing rods 
improve pulmonary status in children with EOS, as nutritional improvement is one outcome of improved pulmonary status. 
The relationship between age at initial surgery and nutritional improvement is intriguing. 
Significance: Growing rod surgery in children with early onset scoliosis improves nutritional status.
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #84
Early Onset Scoliosis: The Value of Serial Risser Casts
Sean R. Waldron, MD; Connie Poe-Kochert, BSN; Jochen P. Son-Hing, MD, FRCSC; George H. Thompson, MD
United States
Summary: Sixteen consecutive patients with EOS who failed orthotic treatment were successfully stabilized with serial Risser 
casts until they were older or larger and changed to other methods of treatment (orthoses, growing rod surgery, etc.). 
Introduction: The treatment of progressive early-onset scoliosis (EOS) is challenging. In many cases, particularly very young or 
small patients, orthotic management will not be effective and growing rod surgery may not be appropriate. Serial Risser cast 
placement may be a safe and effective intermediate method of treatment in these select patients. We conducted a retrospec-
tive review of our results of serial Risser casting in the treatment of EOS. 
Methods: Sixteen consecutive patients with progressive EOS were treated with serial Risser casting between 1999 and 2008. 
We analyzed the patient’s age, gender, diagnosis, previous treatment, curve magnitude at the initiation of Risser casting, the 
number of casts, their response to casting, and their transition to treatment methods. 
Results: There were 8 patients with idiopathic scoliosis, 5 patients with syndromic scoliosis, and 3 patients with neuromus-
cular scoliosis. There were 14 females and 2 males. Their mean age at initial cast application was 3.4 years (range, 1 to 8 years). 
The mean curvature at initial casting was 73° (range, 40 to 118°) and at the last cast application 45° (range, 20 to 95°). The mean 
length of cast treatment was 18.4 months (range, 8 to 35 months). There were 3 minor complications (skin irritation) associ-
ated with cast placement. These healed uneventfully and without scarring. Currently, 4 patients have undergone growing rod 
surgery, 4 patients are now being braced, 6 patients are still undergoing casting, and one patient each has undergone final 
fusion and has been lost to follow-up. 
Conclusion: Our results support serial Risser casting as a safe, effective intermediate method of treatment for progressive EOS. 
It can stabilize relatively large curves until the child reaches a more suitable age or size to change to other methods of treat-
ment such as an orthosis or growing rod surgery. Patients who failed bracing at an earlier age may now find it to be effective. 
Risser casts were well tolerated by the patients and their families and there were minimal minor complications.
 

Paper #85
Hybrid Growth Rods Using Spinal Implants on Ribs
Karen S. Myung, MD. PhD; David L. Skaggs, MD; Muharrem Yazici, MD; Mohammad Diab, MD; Hilali H. Noordeen, FRCS; Michael G. 
Vitale, MD, MPH; Charles E. Johnston, MD
United States
Summary: We examine a novel use of spinal hooks on ribs in a study with 2 years of follow-up. Hybrid growing rods where 
proximal anchors are spinal hooks on ribs may avoid fusion of the thoracic spine, while allowing distractive forces to minimize 
spinal deformity and encourage growth. This technique compares favorably to traditional growing rods in terms of complica-
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tion rate, T1-S1 growth, and SAL and Cobb angle correction, with the potential pulmonary benefit of avoiding fusion of the 
thoracic spine. 
Introduction: Fusion of the upper thoracic spine in children severely limits pulmonary development. Traditional growing rods 
typically include a fusion of the upper thoracic spine. Hybrid growing rods in which the proximal anchors are spinal hooks 
placed on ribs may avoid fusion of the proximal thoracic spine, while allowing distractive forces to minimize spinal deformity 
and encourage growth. The purpose was to evaluate this novel use of spinal hooks on ribs as proximal anchors. 
Methods: A retrospective multi-center study of 28 patients with growing spine instrumentation using spinal hooks on ribs 
treated at 6 institutions was performed. Mean follow up was 37 months (24-74 mos). Mean age at index surgery was 44 
months (5-111 mos). 24 patients have congenital scoliosis. 
Results: 23 patients had single rod constructs on the concave side only, and 5 patients had dual rods. Mean primary Cobb 
angle at the time of index surgery was 69o. Mean Cobb angle correction achieved at the time of the index surgery was 19 o, 
which was maintained through latest follow up. Mean increase in T1-S1 length on the AP radiograph at latest follow up was 49 
mm, with a mean increase of 13 mm per lengthening procedure. On average, space available for the lung (SAL) improved by 
on 25 mm on both the concave side and convex side at latest follow up. 
Complications occurred in 7 (24%) patients, all with congenital scoliosis. There is a non-significant trend that complications 
are associated with younger age (p=0.12) and larger Cobb angle at index surgery (p=0.12). Complications included 2 wound 
issues, 9 losses of fixation of rib anchors, and 1 rod breakage. There were no neurologic complications. There was no loss of 
fixation in any construct that had a proximal foundation of at least 4 up-going hooks on ribs, and there were no complications 
in dual-sided constructs. 
Conclusion: We describe a novel technique that compares favorably to traditional growing rods in terms of complication rate, 
T1-S1 growth, and improvement in SAL and Cobb angle correction, with the potential long-term pulmonary benefit of avoid-
ing fusion or instrumentation of the upper thoracic spine. 
Significance: use of spinal hooks on ribs may be included in our armamentarium for growing spine constructs.
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

†Paper #86
Genome-Wide Array Scan Identified Copy Number Variants loci Associated with Adolescent Idiopathic Scoliosis (AIS)
Rakesh Chettier, MS; Lesa M. Nelson, BS; James W. Ogilvie, MD; Roberto A. Macina, PhD; Kenneth Ward, MD
United States
Summary: Copy number variations (CNVs) are small DNA insertions and deletions that may be ten times more frequent and 
more likely to cause disease than point mutations. For the 
first time, we show significant copy number loss or gain in several genomic regions associated with severe AIS. The molecular 
pathways implicated overlap with the biological functions implicated by genome-wide association data from the same set of 
individuals. 
Introduction: Developmental disorders are often associated with genetic variants. Copy number variations (CNVs) are re-
cently documented micro DNA insertions and deletions that may be ten times more frequent than point mutations. CNVs may 
be more likely to cause disease than point mutations. 
Methods: We performed a genome-wide scan to find CNVs associated with Adolescent Idiopathic Scoliosis (AIS). A total 
of 879 Caucasian individuals with severe AIS and 1486 Caucasian controls were evaluated for CNVs using the Affymetrix 6.0 
HuSNP array. After the implementation of quality filters the data were quantile and normalized. Copy number analysis were 
determined using Helix Tree (Golden Helix, Bozeman, MT). The copy number segments were determined using the Golden 
Helix’s univariate Segmentation Algorithm. Statistically different segments were extracted using mean Log2 ration intensity for 
that segment to highlight deletions, neutrals and duplications. We then performed association analysis on those segments. A 
p-value of <10-7 was considered evidence of significance. 
Results: We found 143 significant segments/regions associated with AIS. Ninety-four of those regions showed gains of copy 
while 49 had deletions. Sixty-three of these significant regions map to known genes. Biological functions of these genes identi-
fied reveal complex groups associated to embryonic development, nervous system development and function, and tissue 
development. 
Conclusion: The molecular pathways implicated overlap with the biological functions using genome-wide association (SNP) 
data from the same set of individuals. For the first time we show significant copy number loss or gain in several genomic 
regions associated with severe AIS. 



107Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Podium
 Presentation 

A
bstracts

Podium Presentation Abstracts

* Russell A. Hibbs Award Nominee for Best Clinical Presentation   † Russell A. Hibbs Award Nominee for Best Basic Science Presentation

Significance: The identification of CNVs in severe AIS could not only lead to the enhancement of prognostic testing in AIS, 
but could also help us identify specific biological pathways that cause AIS or accelerate AIS progression.
 

†Paper #87
Genome-wide Study Reveals Genetic Loci Associated with Idiopathic Scoliosis
Swarkar Sharma, PhD; Xiaochong Gao; Douglas Londono, PhD; Matthew B. Dobbs, MD; Christina Gurnett, MD PhD; John A. Herring, 
MD; Derek Gordon, PhD; Carol Wise, PhD
United States
Summary: We ascertained 419 idiopathic scoliosis cases and families in Dallas, Texas and performed a high-density, genome-
wide search for genetic susceptibility factors. We obtained strongest results for a region of chromosome 3 near the CHL1 gene 
encoding a neuronal protein. We replicated these results in two additional white, non-Hispanic cohorts including 576 affected 
cases and 666 controls. Our findings are a first report of genetic associations with IS susceptibility identified by genome-wide 
SNP genotyping. 
Introduction: Idiopathic scoliosis (IS) is the most common pediatric spinal deformity, yet its etiology is poorly understood. 
Genetic factors are clearly important in IS susceptibility as revealed by epidemiology studies. We recently initiated a compre-
hensive search for IS genetic factors via genome-wide association scanning in a large collection of IS cases. This approach will 
identify common DNA sequences that are relevant to IS susceptibility. 
Methods: We ascertained individuals and families with a positive diagnosis of IS in orthopedic clinics in Dallas, Texas and St. 
Louis, Missouri. Additional cases were ascertained in orthopedic practices in Rhode Island, Massachusetts, Kentucky, Ohio, and 
Wisconsin. After applying stringent quality control measures we tested evidence of association with IS for >330,000 single 
nucleotide polymorphisms (SNPs) spanning the human genome in 419 Dallas families. Results were ranked by significance 
(P-value). We analyzed top SNPs in two follow-up case-control studies restricted to non-Hispanic whites. In the first study we 
tested SNPs in 379 Dallas cases and 440 healthy controls. In the second follow-up study, we tested the same SNPs in 197 St. 
Louis and other u.S. cases and 226 additional independent controls. 
Results: We obtained strongest evidence for association with IS for SNPs clustering in a region of chromosome 3 and repli-
cated this finding in the two independent follow-up studies (combined P < 10-7 for SNP rs10510181). Two overlapping genes, 
CHL1 and LOC642891, are nearest this region. CHL1 encodes Close Homologue of L1, a neuronal protein that functions in 
axonal guidance; however, whether LOC642891 encodes a functional protein is unknown. 
Conclusion: A region of chromosome 3 is associated with IS. These results implicate two nearby genes in IS pathogenesis.
Significance: Our findings are the first report of genetic associations with IS identified by genome-wide, high-density SNP 
genotyping. This work suggests potential roles for CHL1 and/or LOC642891 in the etiology of IS.
 

Paper #88
Scoliosis Surgery in Patients with Adolescent Idiopathic Scoliosis Does Not Alter Lung Volume: A Three Dimen-
sional CT Based Study
Terry Amaral, MD; Etan P. Sugarman, MSIV; Adam L. Wollowick, MD; Beverly Thornhill, MD; Vishal Sarwahi, MD
United States
Summary: CT scans were used to determine pre- and post-operative lung volumes. Significant changes were noted in the 
posterior hemithoracic asymmetry ratio and the convex to concave lung height ratio. The difference in total lung volume was 
not significant. 
Introduction: CT-based studies of lung volume in AIS patients have previously shown differences in total lung volume and 
convex-to-concave lung volume ratio compared to normal patients. PFT’s in patients with AIS are abnormal before surgery and 
improve after surgery. The anatomical basis of this is unclear. To date, no study exists that has used CT scans to analyze these 
parameters following AIS surgery. 
Methods: A retrospective chart and image review was conducted to assess changes in lung volume and lung size following 
AIS surgery. CT scans were performed on either a 64-slice scanner (0.625 mm slice thickness) or a 16-slice scanner (2 mm slice 
thickness). The raw data obtained was reformatted on the Aquarius Workstation followed by three-dimensional lung volumet-
ric reconstruction using TeraRecon software. 
Results: Twelve patients met criteria for inclusion in the study (average age 14.8 years). The mean Cobb angle was 49.4°preop-
eratively and 9.5° postoperatively (p = <0.0001). The mean number of levels fused was 11.5. The mean lung volume was 1898 
cc preoperatively and 1815 cc postoperatively (p = 0.326). The left to right lung volume ratio was 0.85 preoperatively and 0.89 
postoperatively (p = 0.084). The mean posterior hemithoracic asymmetry ratio was 0.60 preoperatively and 0.67 postoperative-
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ly (p = 0.0001). The mean concave to convex lung height ratio was 0.93 preoperatively and 0.99 postoperatively (p = 0.018). We 
did not find a significant correlation between change in lung volume and change in Cobb angle, kyphosis, or apical vertebral 
rotation. 
Conclusion: Improvement in pulmonary function following posterior spinal fusion for AIS is likely due to restoration of 
thoracic and lung symmetry with improvement in the mechanics of respiration as opposed to an improvement in total lung 
volume or left to right lung volume ratio. 
Significance: The reasons for improvement in pulmonary function following AIS surgery are unclear. This study provides a 
novel, CT-based explanation for this finding which challenges traditional theories. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #89
Matched Cohort Analysis of Posterior Only Vertebral Column Resection vs. Combined Anterior/Posterior Verte-
brectomy for Severe Spinal Deformity
Joshua M. Pahys, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Samuel K. Cho, MD; Lukas P. Zebala, MD; Matthew M. Kang, MD; 
Woojin Cho, MD PhD; Linda Koester
United States
Summary: A matched cohort analysis evaluated posterior only VCR vs. combined A/P vertebrectomy for severe spinal 
deformity. Compared to a traditional A/P approach, the posterior only VCR had a statistically shorter total operative time and 
hospital stay, as well as improved sagittal correction and SRS scores at a minimum two year follow up. 
Introduction: Posterior only vertebral column resection (VCR) is a potential alternative to combined anterior/posterior verte-
brectomy (A/P-V) for the treatment of severe spinal deformity. We examined a matched cohort of patients with severe scoliosis 
and/or kyphosis, with a minimum two year follow up, treated by posterior only VCR vs. combined A/P vertebrectomy. 
Methods: The surgical databases of two spine surgeons at one institution from 1994-2007 were reviewed. Patients were 
matched based on age at surgery (within ten years), diagnosis, curve pattern, vertebra(e) resected (within one), levels fused 
(within five), and minimum two year follow up. A total of 34 VCR patients were identified that appropriately matched to 34 A/P-
V patients. Comparing VCR vs. A/P-V groups: mean age at surgery: 22.3yrs/23.0yrs(p=0.89); vertebrae resected: 1.6/1.6; levels 
fused: 11.6/10.4(p=0.27); average preop coronal Cobb: 71.9°/65.3°(p=0.52); average preop sagittal Cobb: 95.5°/75.7° (p=0.026). 
Results: Final coronal Cobb correction for VCR vs. A/P-V groups were similar: 52.6% vs. 53.9% (p=0.8), while VCR final sagittal 
Cobb correction was superior: 53.0% vs. 40.0% (p=0.017). Total estimated blood loss was lower on average in the VCR group, 
1237mL vs. 1435mL, although not statistically significant (p=0.5). The VCR group had a significantly shorter total OR time: 
534min vs. 662min (p=0.004) and total length of stay 9.9 vs. 21.0 days (p=0.004). Complications for VCR vs. A/P-V groups includ-
ed: wound infections requiring operative intervention, 2.9% vs. 8.8% (p=0.31); required subsequent revision surgery, 2.9% vs. 
8.8% (p=0.31); and transient motor deficits, 2.9% vs. 5.9% (p=0.49), respectively. There were no permanent neurologic deficits in 
the VCR group, and one permanent foot drop in the A/P-V group (p=0.5). Total SRS scores improved from preop to final follow 
up for VCR, 66.9% to 79.5% (p=0.007), compared to A/P-V, 63.1% to 76.7% (p=0.07). 
Conclusion: Posterior only VCR is a challenging, yet safe and effective means of treating severe scoliosis and/or kyphosis. As 
compared to an A/P vertebrectomy for severe spinal deformity, a posterior VCR demonstrated shorter operative time and hos-
pital stay, as well as improved sagittal correction and SRS scores at a minimum two year follow up.
 

Paper #90
Multicenter Analysis of 147 Consecutive Vertebral Column Resections for Severe Pediatric Spinal Deformity
Lawrence G. Lenke, MD; Peter O. Newton, MD; Daniel J. Sucato, MD, MS; Harry L. Shufflebarger, MD; John B. Emans, MD; Paul D. Spon-
seller, MD; Suken A. Shah, MD; Brenda Sides, M.A.; Kathy Blanke, RN
United States
Summary: 147 consecutive pediatric VCRs performed by 7 surgeons demonstrated excellent radiographic correction, 
improved SRS self-image, satisfaction and total domains, but with a 36% overall complication rate and a 27% incidence of 
intraoperative neurologic events, thus emphasizing the serious and challenging nature of these complex procedures. 
Introduction: Although vertebral column resection (VCR) for severe pediatric spinal deformity is a viable treatment option, 
the strict definition of the procedure, indications, results, outcomes and complications are unknown or controversial. 
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Methods: A retrospective review of 7 surgeons’ consecutive experience with VCR was performed independent of industry 
funding, using a strict definition: “3-column circumferential vertebral osteotomy creating a segmental defect with sufficient 
instability to require provisional instrumentation.” 147 pts (74 females/73 males), avg age 13.7 years, with an avg of 1.6 (1-5) 
vertebrae resected and avg follow-up of 24 months (3-60) met the inclusion criteria. 
Results: Indications for a VCR in the 147 pts were divided into 5 diagnostic categories: kyphoscoliosis (KS, n=52); severe scolio-
sis (SS, n=37); congenital deformity (CD, n=28); global kyphosis (GK, n=17); angular kyphosis (AK, n=13). There were 84 prima-
ry/63 revisions, and 184 total procedures: 127 post-only (17 staged) and 20 combined A/P procedures. The avg preop upright, 
flexibility and postop Cobb measures (%correction) were: KS: 91°, 65°, 44° (52%-AP), 104°, 81°, 46° (56%-LAT); SS: 104°, 78°, 34° 
(67%); CD: 47°, 38°, 21° (54%-AP), 56°, 48°, 32° (43%-LAT); GK: 101°, 79°, 47° (54%); AK: 88°, 90°, 41° (54%), respectively. The avg OR 
time was 457 mins (125-996), avg EBL was 1317 cc (50-6026), for an avg of 51% blood volume loss (6-276%). 53 pts (36%) had 
a complication, and 39/147 pts (27%) had an intraop neurologic event (spinal cord monitoring change or failed wake-up test), 
but no pt had complete permanent paraplegia and there were no deaths. SRS scores (n=25 pts) showed sig improvement pre 
to postop in self-image (2.8 vs 4.1, p<0.0001); satisfaction (3.0 vs 4.3, p=0.0001); and total score (71.4% vs 78.6%, p=0.03). 
Conclusion: The use of VCR as a strictly defined procedure for severe pediatric spinal deformity in 147 consecutive pts 
revealed excellent radiographic correction and improved clinical outcomes in SRS self-image, satisfaction and total scores. 
However, these complex reconstructions were associated with a 36% overall complication rate and a 27% intraop neurologic 
event rate, thus emphasizing the challenging nature of these patients and procedures.
 

Paper #91
Prompt Response to Critical Spinal Cord Monitoring Changes During Vertebral Column Resection Results in a Low 
Incidence of Permanent Neurologic Deficit
Daniel J. Sucato, MD, MS; Suken A. Shah, MD; Lawrence G. Lenke, MD; Peter O. Newton, MD; John B. Emans, MD; Harry L. Shufflebarger, 
MD; Paul D. Sponseller, MD
United States
Summary: In a group of 147 consecutive patients undergoing vertebral column resection for severe deformity, 27% had 
intraoperative neurologic events, however, only 13% had immediate postoperative neurologic deficits and only 1 (0.7) patient 
had a permanent decline in neurologic status. The acute response to intraoperative changes (decreasing correction, resecting 
more bone, shortening the spine and raising blood pressure) were critical to preserving neurologic function. 
Introduction: Vertebral Column Resection (VCR) is a powerful procedure used to treat severe spinal deformity that carries 
potentially high neurologic risk. There are no studies analyzing risk factors and incidence of intraoperative neuromonitoring 
(IONM) changes comparing them to postoperative neurologic deficit. 
Methods: A multi-institution retrospective database of consecutive VCR procedures was analyzed. The risk factors for the 
development of intraoperative IONM changes were identified and strategies to prevent permanent neurologic deficit were 
reviewed. 
Results: Of the 147 patients, 39 (27%) had an intraoperative neurologic event (critical neuromonitoring change or failed wake 
up test). All deficits except one (radiculopathy) were detected intraoperatively by a change in monitoring and/or an abnormal 
wake-up test. The risk factors included: younger age (11.5 vs 14.3 years, p<0.01), smaller weight (32.0 vs 43.6 kg, p<0.01), longer 
operative time (516 vs 453 min, p<0.05), type of preoperative deformity (angular kyphosis had greatest risk) thoracic or thora-
columbar level VCR (T-31% vs TL-33% vs L-5%, p<0.05) and the # vertebrae resected (≤2: 24% vs >2- 64%, p<0.01). The intraop 
events occurred during: resection-43%, correction-43%, implant placement- 3%. The primary intraoperative response was: de-
crease correction 32%, resect more bone 27%, shorten the spine 13%, raise blood pressure 16%. Immediately postoperatively 
19 (13%) had some change in neurologic status;15 were spinal cord deficits and 4 were nerve root injuries. 18 of these deficits 
resolved over and average of 3.5 months (1 day to 12 months). Only 1 patient (0.7%) had a permanent decrease in neurologic 
function. Six patients with abnormal preoperative neurologic exams (myelopathy or LE weakness) improved after the VCR. 
Conclusion: Despite a high incidence of intraoperative neurologic events during a VCR, the likelihood of permanent neuro-
logic deficits is very low with the use of multimodality spinal cord monitoring and prompt responses to critical changes. Sur-
geons should consider less correction, more bone resection, shortening the spine and raising blood pressure when monitor-
ing changes are noted to avoid neurologic deficits.
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Paper #92
Comparison Between PSO and Anterior Corpectomy and Plating for Treating Post-Traumatic Kyphosis. A Multi-
center Study
Mohammad M. El-Sharkawi, MD; Wael Koptan, MD; Yasser ElMiligui, MD, FRCS
Egypt
Summary: When compared to anterior corpectomy and plating, PSO is suggested by this multicenter study to be equally safe 
but more effective in correcting post-traumatic deformity. 
Introduction: Kyphosis is a common sequel of neglected or poorly managed thoracolumbar fractures. The aim of this work 
was to compare between pedicle subtraction osteotomy (PSO) and anterior corpectomy, grafting and plating (ACP) for cor-
recting post-traumatic kyphosis of the thoracolumbar spine. 
Methods: Forty three patients with symptomatic post-traumatic kyphosis of the thoracolumbar spine were treated with PSO 
and were prospectively followed for a minimum of 2 years duration. Visual Analogue Scale (VAS) and Oswestry Disability Index 
(ODI) were used to judge for the clinical improvement. Radiographs were obtained at 2, 6, 12 and 24 months. The recorded 
clinical and radiological outcomes were compared to a historical group of 37 patients, who were treated earlier by the same 
authors with ACP. 
Results: The mean correction of the kyphotic angle was 30.3° ± 5.0° for the PSO group and 19.7° ±7° for the ACP group 
(P=0.001). The mean estimated blood loss was slightly more and the mean operative time was slightly shorter in the PSO 
group. The PSO group showed significantly better clinical outcome as reflected by the improvement in the VAS score and the 
ODI. Patients reported very good satisfaction (91% in PSO vs 84% in ACP) and good function (88% in PSO vs 76% in ACP) at 
ultimate follow-up. Complications in the PSO group included pulling out of screws (1) and recurrence of deformity requiring 
revision and longer fixation, and transient lower limb paraesthesia (2). Recorded complications in the ACP group included aor-
tic injury (1) that was successfully repaired, pseudarthrosis (1), persistent graft donor site morbidity (3), and incisional hernia (1). 
Conclusion: PSO seems to be an equally safe technique but more effective than ACP for correcting post-traumatic kyphosis 
with faster rehabilitation and significantly better patients’ satisfaction.
 

Paper #93
Loss of Correction in Treatment of Thoracolumbar Kyphosis Secondary to Ankylosing Spondylitis: A Comparison 
Between Smith-Petersen Osteotomies and Pedicle Subtraction Osteotomy
Xinhua Wang; Yong Qiu, MD; Zezhang Zhu, MD; Feng Zhu; Bin Wang, MD; Yang Yu; Bangping Qian; Xu Sun, MD, PhD; Weijun Wang, Ph.D
China
Summary: Loss of correction of thoracolumbar kyphosis secondary to ankylosing spondylitis (AS) was compared between 
Smith-Petersen osteotomies (SPOs) and pedicle subtraction osteotomy (PSO). There was no significant difference between the 
two groups in terms of immediate post-operative correction, but higher loss of correction was found in the SPOs group than 
in PSO group. 
Introduction: The thoracolumbar kyphosis secondary to AS could be corrected by two types of posterior osteotomy tech-
niques, SPOs and PSO. The aim of this study was to evaluate the difference of immediate post-operative correction and loss of 
correction between SPOs group and PSO group. 
Methods: Fifty patients were divided into two groups. 19 cases in Group 1 underwent SPOs, including 16 males and 3 females 
with an age range from 21 to 40 years. The average global kyphosis (GK) was 64.6°±25.6°. Thirty-one cases (26 male, 5 fe-
male) with an age range from 22 to 54 years old in Group 2 were corrected by mono¬-segmental PSO. The average GK was 
73.7°±23.6°. Radiographic parameters including sagittal vertical axis, T5-T12 kyphosis, T12-S1 lordosis, GK and Cobb angle of 
instrumented region were measured. 
Results: Both groups showed similar pre- and post-operative thoracic kyphosis and lumbar lordosis and sagittal vertical axis. 
The average GK was corrected to 25.5°and 31.4°in Group 1 and 2, respectively. All cases were followed-up with a minimum two 
years. At the last follow-up, mean loss of correction in the fusion area were 6.1° in Group 1 and 1.3° in Group 2, respectively. The 
difference was statistically significant (p<0.05). Loss of correction more than 5°happened in 4 cases (21.1%) for Group 1, and in 
5 cases (16.1%) for Group 2 (Chi-square test, p<0.05). 
Conclusion: SPOs and PSO showed similar immediate post-operative correction of the thoracolumbar kyphosis secondary to 
AS. However, patients with the SPOs technique showed more loss of correction in the instrumented region. 
Significance: The patients treated with SPOs should be carefully and closely followed-up because of high risk of loss of cor-
rection.
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Paper #94
Sterility of Posterior Elements of Spine in Posterior Correction Surgery
Morio Matsumoto, MD; Yuta Shiono; Youhei Takahashi; Kota Watanabe; Kazuhiro Chiba, MD, PhD; Yoshiaki Toyama
Japan
Summary: Bacterial contamination of the posterior elements of spine during posterior correction surgery was investigated 
to know the feasibility of laminae as local bone graft in terms of sterility. The culture was positive in 32.5% of the specimen 
obtained immediately before closure of the wound, suggesting that bacterial contamination in the operative field develops 
during surgery. 
Introduction: The sterility of local bones used for graft may be one of the key factors for prevention of postoperative infec-
tion. The purpose of this study was to investigate the sterility of the posterior elements of the spine during posterior correction 
surgery. 
Methods: 80 consecutive patients (15 males, 65 females, mean age 19.5 years) who underwent posterior correction surgery 
for spinal deformities were included in the study. The surgical field was prepared routinely by brushing of the skin using 
povidone-iodine scrub solution, followed by disfection by 10% povidon-iodine field solution. During surgery, specimens for 
bacterial culture were obtained by swabs from 1) the skin after brushing but before dressing, 2) laminae immediately after 
exposure, 3) immediately after screw placement, 4) immediately before wound closure, 5) a small piece of bone obtained 
from the spinous process immediately after exposure and place on the sterile dish during surgery as control. The culture was 
conducted both on blood agar and GAM agar plates. 
Results: No patient developed clinically apparent postoperative infection by at least 6 months after surgery. The culture 
was positive in 25 (31.3%) in Specimen(S) 1, 19(23.8%) in S2, 25(31.3%) in S3, 26 (32.5%) in S4, 6 (7.5%) in S5. Bacterial species 
included P. Acne in 15 specimens, Propioni sp in 9, and others in 5. 22 (88%) of 25 patients with positive culture in Specimen 1 
and 17 (30.9%) of 55 patients without demonstrated positive culture in the specimens obtained during surgery. A mean surgi-
cal time were 265±94.9 min in patients with positive culture and 214±107.3 with negative culture(p = 0.107). 
Conclusion: The culture was more frequently positive in a specimen obtained immediately before wound closure than in 
a specimen harvested immediately after exposure and isolated from the surgical field. The detected bacterial species were 
mostly indigenous bacteria of the skin. This result suggests that bacterial contamination in the operative field possibly from 
the skins of the patients develops during surgery especially with longer duration. 
Significance: Local bone harvested at the later stage of surgery may be more subject to bacterial contamination leading to 
an increased risk of postoperative infection.
 

Paper #95
A Prospective, Randomized, Double-Blind, Placebo-Controlled Study on Efficacy of Intraoperative Ketamine in 
Reduction of Postoperative Pain in Opiate-Dependent Chronic Back Pain Patients Undergoing Spinal Surgery
Randy W. Loftus, MD; Dilip K. Sengupta, MD
United States
Summary: In a prospective, randomized, double-blind, placebo-controlled study on 102 opiate-dependent patients undergo-
ing spinal surgery, intraoperative use of Ketamin was found to reduce post-operative pain and need for opiate medication. 
Introduction: Ketamine has been shown to be useful in the reduction of acute postoperative pain and analgesic consump-
tion in a variety of surgical interventions. Little is known regarding its efficacy in opiate-dependent patients with a history of 
chronic back pain undergoing spinal surgery. 
Methods: 102 patients were enrolled over a two-year period (February 2007 to April 2009) with IRB approval and after in-
formed consent. Patients in the treatment group were administered 0.5mg/kg of intravenous Ketamine prior to the surgical 
incision followed by an infusion at 10mcg/kg/min started prior to incision and terminated at wound closure. Patients in the 
placebo group received saline of equivalent volume. The anesthetic was controlled in both groups. Patients were monitored 
for post-operative pain and opiate medication need for 48 hours post-operatively and at 6 weeks follow-up. The primary 
outcomes were pain intensity as reported by the patients in visual analogue scale, and morphine consumption. Secondary 
outcomes included hemodynamic changes, duration of stay in post-anesthesia care unit and hospital stay, and any side effect. 
Results: Total morphine consumption (morphine equivalents) was significantly reduced in the treatment group at 24 and 48 
hours and at 6 weeks. The mean pain intensity was significantly less in the treatment group in the post-anesthesia care unit 
and at 6 weeks follow-up, but was not different at 24 and 48 hours. There were no differences in known Ketamine or opiate-
related side-effects between the groups. 
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Conclusion: Intraoperative use of low-dose Ketamine reduces intensity of post-operative pain, and need for opiate consump-
tion in immediate postoperative period and also at 6 weeks after spinal surgery in chronic opiate-dependent patients. There 
was no apparent side effect noted with such use of Ketamin. 
Significance: This study clearly establishes the safety and efficacy of intraoperative use of low-dose Ketamin in reduction of 
post-operative pain after spinal surgery in opiate dependent patients
 

Paper #96
Antifibrinolytic Agents Substantially Reduce Blood Loss During Vertebral Column Resection Procedures
Peter O. Newton, MD; Tracey Bastrom, MA; John B. Emans, MD; Suken A. Shah, MD; Harry L. Shufflebarger, MD; Paul D. Sponseller, MD; 
Daniel J. Sucato, MD, MS; Lawrence G. Lenke, MD
United States
Summary: A multicenter review of 147 pediatric spinal deformity patients who underwent a vertebral column resection pro-
cedure was performed. When normalized to patient size and number of levels excised, antifibrinolytic agents resulted in ~40% 
decrease in blood loss during vertebral column resection procedures. 
Introduction: Vertebral column resection (VCR) procedures may be associated with substantial intraoperative blood loss. 
The purpose of this study was to evaluate the effect of antifibrinolytic agents used during surgery on blood loss during VCR 
procedures for pediatric patients. 
Methods: A multi-center retrospective review of 147 patients (age <21 yrs) who underwent VCR as part of their spinal deformity 
correction was conducted. Estimated blood loss was calculated as a % of blood volume (EBL/BV), which was then normalized to 
the number of vertebral levels removed (%BV/level). The use of antifibrinolytic (AF) agents was noted (tranexamic acid, amino-
caproic acid, aprotinin, none) and based on the surgeons choice. Blood loss in these groups was compared utilizing analysis of 
covariance (controlling for deformity magnitude) with Bonferroni post hoc comparisons (p<0.05). 
Results: The average preop major deformity (kyphosis or scoliosis) was 97 ± 31°. The average number of vertebral levels excised 
was 1.6 (range 1-5). The total EBL averaged 1317 ml (range 50-6026 ml). 11 patients were excluded from the AF sub-analysis: 7 
with incomplete data and 4 that received aminocaproic acid (too few to compare); yielding a total of 136. 64 patients received no 
AF, 42 received tranexamic acid, and 30 received aprotinin. Half of the patients (68) had a congenital deformity and these were 
evenly distributed among the 3 AF groups (p=0.7). Overall % blood volume loss/vertebral level excised was 41 ± 39%, yet varied 
widely (range 6-162%). Normalized blood loss (%BV/level) in the group that did not receive an AF agent was significantly higher 
(52 ± 37%) than in the tranexamic acid (30 ± 34%, p<0.01) and aprotinin (32 ± 24%, p<0.05) groups. No difference was found 
between the 2 AF groups (p=0.9). 
Conclusion: Blood loss associated with VCR procedures was found to be highly variable and in many cases exceeded the blood 
volume. The use of AF agents was not routinely utilized, and aprotinin has since been removed for the market. We had insufficient 
data to assess the efficacy of aminocaproic acid; however, when normalized to patient size and number of levels excised, the use 
of tranexamic acid resulted in a 42% reduction in normalized intraoperative EBL associated with VCR procedures.
 

Paper #97
The Natural History of Dural Ectasia in Marfan Syndrome
Addisu Mesfin, MD; Nicholas Ahn, MD; John Carrino, MD;  Paul D. Sponseller, MD
United States
Summary: Dural ectasia is a common feature of the Marfan syndrome and is one of the major criteria used to diagnose 
Marfan syndrome. The natural history of dural ectasia is not known. We present a 10 year follow up of symptoms and imaging 
characteristics of dural ectasia in Marfan syndrome. Our results indicate the symptoms and imaging characteristics associated 
with dural ectasia do not worsen over time. 
Introduction: Dural ectasia, or widening of the dural sac, in the lumbosacral spine is a common feature of Marfan syndrome. 
Dural ectasia has been associated with low back pain as well as increased surgical complications in Marfan syndrome. The 
natural history of dural ectasia in Marfan syndrome is not known. 
Methods: Twenty Marfan patients with dural ectasia who underwent MRI and CT of the lumboscaral spine and completed 
the Oswestry Disability Index(ODI) in 1998-1999 were prospectively followed. In 2009 repeat imaging with CT and/or MRI of 
the lumbosacral spine was obtained as well as new ODI questionnaires. Our exclusion criteria were patients who underwent 
surgery of the lumbosacral spine or were lost to follow up. Based on MRI we evaluated the dural sac ratio (dural sac diameter/
vertebral body diameter) of L4-S2 as well volumetric measurements (GE Advantage Workstation) of the dura from L5-S2 to 
determine if the dural ectasia size increased over time. 
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Results: Fifteen (75%) out of the original twenty patients were available for follow up. All fifteen completed the ODI question-
naire. The mean age was 49.6 (41.1-61.2). The mean follow up was 10.5 yrs (9.8-11). The mean ODI score in 1998-99 was 25.8, 
SD 19.7 (0-46.67) and the mean ODI score in 2009 was 22.2, SD: 21.3 (0 - 62.2). No statistical significance was noted (p = 0.76). 
MRI dural volumetric measurements were available for 10 patients from 2009 and 7 from 1998-99. The mean dural volume in 
1998-99 was 73.4, SD 38.1 (22-138.9) and in 2009 was 79.6, SD 43.7 (16.7-140.3). No statistically significant difference was noted 
between the two groups (p= 0.76). The dural sac ratio (DSR) of L4-S2 was available for 10 patients from 2009 and 8 from 1998-
99. The mean L4-S2 DSR for the 1998-98 group was (L4: 0.66, L5: 0.8, S1: 2.23, S2: 66.5) and for the 2009 group (L4: 0.7, L5: 0.76, 
S1: 2.11, S2: 65). No statistical significance was noted in DSR at L4-S2 (L4: p=0.81, L5: p=0.67, S1: p = 0.8473, S2: p=0.9834). 
Conclusion: The natural history of dural ectasia in marfan syndrome does not demonstrate an increase in ODI scores and 
does not demonstrate a significant increase in dural ectasia size. 
Significance: This is the first study detailing the natural history of dural ectasia in Marfan syndrome.
 

Paper #98
Analysis of Preexistent Vertebral Rotation in the Normal, Non-Scoliotic Infantile, Juvenile and Adolescent Spine
Michiel Janssen; Jan Willem M. Kouwenhoven, MD, PhD; Tom P. Schlösser; Koen L. Vincken, PhD; Rene M. Castelein, MD, PhD
Netherlands

Results: Mean vertebral rotation for each age group and gender is shown in Fig. 1. In the adolescent spine, T3-T4 were significantly 
rotated to the left and T6-T12 to the right. In the infantile spine, most thoracic vertebrae were significantly more rotated to the left. In the 
juvenile spine, direction of vertebral rotation was equally distributed. Rotation to the left was more pronounced in infantile boys, 
however no statistical differences were found between the genders. 
Conclusion: Although considerably less in magnitude, the preexistent rotational patterns at the infantile and adolescent age groups, 
are comparable to the most prevalent types of IS occurring at that age group. These data support the hypothesis that once the spine 
starts to decompensate, for still unknown reasons, this built-in rotational pattern determines the direction of the spinal curve. 
Significance: This is the first systematic analysis of preexistent vertebral rotation in the growing spine. Results explain the 
predominant direction of curvature in IS. 
 

 
 
 
Paper #99 
Is Iliac Crest Bone Graft Still the Gold Standard in Spinal Fusion Surgery? A Survey of Spine Surgeons 
Michelle E. Aubin, MD; Jason C. Eck, DO, MS; Anthony Lapinsky, MD; Patrick J. Connolly, MD 
United States 
Summary: We surveyed spine surgeons at SRS-2009 and CSRS-2009 regarding opinions of iliac crest bone graft (ICBG) versus bone 
graft substitute (BGS) in spinal fusion surgeries. 452 surveys were returned with similar results at each conference. Donor site 
morbidity is a significant concern in graft selection; the majority did not feel that ICBG should remain the gold standard in anterior 
cervical fusions and half felt that it should not remain the gold standard in lumbar fusion surgeries. 
Introduction: Numerous studies show BGS may be comparable to ICBG, without the additional morbidity, but current literature 

Summary: Vertebral rotation was 
systematically analyzed in the 
normal, non-scoliotic infantile, 
juvenile and adolescent thoracic 
spine. The well-known predomi-
nance of right-sided thoracic curves 
in adolescent idiopathic scoliosis (IS) 
and left-sided curves in infantile IS 
are explained by the observed 
patterns of vertebral rotation that 
preexist at the corresponding age. 
Introduction: Distribution of 
gender as well as distribution of left 
and right-sided curves is different in 
infantile, juvenile and adolescent IS. 
In infantile IS, boys are affected more 
often than girls and the curve is 
typically left-sided. Whereas in 
adolescent IS, predominantly girls 
are affected and the thoracic curve is 
typically right-sided. It has been 
hypothesized that the direction of 
the curve is determined by an 
already built-in rotational tendency 
of the spine, which is present at the 
time a spine starts to develop a 
scoliosis. Recently such a preexisting 
rotational pattern was identified in 
the normal, non-scoliotic adult 
spine. A systematic analysis of 
possible preexisting vertebral 

rotation in the normal, non-scoliotic infantile, juvenile and adolescent spine was performed to test this hypothesis. 
Methods: Vertebral rotation of T2-T12 was measured with semi-automated software in 142 children (0-16 years old) that had 
undergone CT examination of the thorax for reasons such as pulmonary disease or malignancies. A repeated measures ANOVA 
was performed to analyze differences in vertebral rotation patterns between the infantile (0-3 years old), juvenile (4-9 years 
old) and adolescent (10-16 years old) boys and girls. 
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Results: Mean vertebral rotation for each age group and gender is shown in Fig. 1. In the adolescent spine, T3-T4 were 
significantly rotated to the left and T6-T12 to the right. In the infantile spine, most thoracic vertebrae were significantly more 
rotated to the left. In the juvenile spine, direction of vertebral rotation was equally distributed. Rotation to the left was more 
pronounced in infantile boys, however no statistical differences were found between the genders. 
Conclusion: Although considerably less in magnitude, the preexistent rotational patterns at the infantile and adolescent age 
groups, are comparable to the most prevalent types of IS occurring at that age group. These data support the hypothesis that 
once the spine starts to decompensate, for still unknown reasons, this built-in rotational pattern determines the direction of 
the spinal curve. 
Significance: This is the first systematic analysis of preexistent vertebral rotation in the growing spine. Results explain the 
predominant direction of curvature in IS.
 

Paper #99
Is Iliac Crest Bone Graft Still the Gold Standard in Spinal Fusion Surgery? A Survey of Spine Surgeons
Michelle E. Aubin, MD; Jason C. Eck, DO, MS; Anthony Lapinsky, MD; Patrick J. Connolly, MD
United States
Summary: We surveyed spine surgeons at SRS-2009 and CSRS-2009 regarding opinions of iliac crest bone graft (ICBG) versus 
bone graft substitute (BGS) in spinal fusion surgeries. 452 surveys were returned with similar results at each conference. Donor 
site morbidity is a significant concern in graft selection; the majority did not feel that ICBG should remain the gold standard in 
anterior cervical fusions and half felt that it should not remain the gold standard in lumbar fusion surgeries. 
Introduction: Numerous studies show BGS may be comparable to ICBG, without the additional morbidity, but current litera-
ture suggests that ICBG remains the gold standard. This survey queries spine surgeons regarding current opinions and uses of 
ICBG and BGS in spinal fusion surgery. 
Methods: A survey was distributed at SRS-2009 and CSRS-2009 containing multiple-choice and short answer questions evalu-
ating demographics, uses and opinions of ICBG and BGS. 
Results: Surveys returned: SRS 250 (41%), CSRS 202 (48%), total 452.
The demographics for the conferences were as follows:  
Orthopaedic trained surgeons: SRS 95%, CSRS 77%,  
Academic: SRS 45%, CSRS 78%, 
In Practice >10yrs: SRS 66%, CSRS 55%, 
Perform >100 spine surgeries annually: SRS 73%, CSRS 85%, 
Practice within the uS: SRS 74%, CSRS 78%, 
Believe they achieve the best fusion rates with:  
ICBG alone: SRS 25%, CSRS 34%, 
ICBG + bone graft substitutes: SRS 11%, CSRS 20%, 
Local bone + bone graft substitutes-SRS 49%, CSRS 30%, 
Bone graft substitutes alone-SRS 3%, CSRS 0%,  
Rate unaffected by graft choice-SRS 12%, CSRS 16%,  
 
Expect use of ICBG to remain same or decrease: SRS 92%, CSRS 80%,  
 
Report problems with ICBG donor site morbidity: SRS 81%, CSRS 77%; this was also the most commonly listed reason for avoid-
ing ICBG use at SRS and CSRS.  
Believe ICBG should no longer be the gold standard in anterior cervical fusions: SRS 58%, CSRS 56% (p=0.67, no significant dif-
ference between conferences).  
Believe ICBG should no longer be the gold standard in lumbar fusions: SRS 48%, CSRS 50% (p=0.60, no significant difference 
between conferences). 
Conclusion: These findings indicate that donor site morbidity strongly influences graft selection. Finally, it appears that the 
majority of spine surgeons may no longer consider ICBG to be the gold standard in spinal fusion surgery. 
Significance: This survey indicates that for the majority of spine surgeons, donor site morbidity strongly influences graft selec-
tion and that BGS is considered an acceptable alternative to ICBG. It also indicates that ICBG may no longer be considered the 
gold standard in spinal fusion surgery.
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Paper #100
Does Preoperative Bowel Preparation Reduce Post-Operative Bowel Morbidity and Length of Stay After Scoliosis 
Surgery?
John T. Smith, MD
United States
Summary: This is a single surgeon randomized prospective series of patients with AIS to determine whether a preoperative 
bowel prep reduces postoperative bowel morbidity and length of stay. 
Introduction: Constipation is common following scoliosis surgery due to the need for narcotics, dietary changes, and im-
mobilization. Crawford(2005) reported 78 percent of patients undergoing spinal surgery developed GI morbidity postopera-
tively, resulting in prolonged hospital stays. The purpose of this study is to determine if a pre-op bowel preparation decreased 
the incidence of post-op GI morbidity and length of hospital stay for children undergoing surgery for AIS. We hypothesized 
that patients having a pre-operative bowel prep would have reduced bowel morbidity and a shorter length of stay following 
scoliosis surgery. 
Methods: We conducted an IRB-approved, randomized, prospective study of 60 patients who underwent PSIF for AIS at our 
institution between June 2007 and July 2009. After informed consent, patients were randomized into two groups: Group A 
received a pre-op bowel prep using NuLytley®, and Group B received no pre-op bowel prep. Post-op data collection included 
time of last bowel movement pre-operatively, abdominal girth, bowel sounds, nausea, emesis, ambulation, weight, pain man-
agement (Epidural/PCA), medication (pain), medication (constipation), abdominal pain, date transitioned to oral medication, 
oral intake and stool output, and length of stay. All patients followed a standardized post-operative bowel protocol and dietary 
regimen. 
Results: 60 patients were consecutively enrolled and randomized into the two groups. The groups were evenly matched 
for age and gender. In Group A, 5 patients did not tolerate the bowel prep, leaving 25 patients in Group A and 30 in Group 
B. Group A had significantly less weight gain (p<0.09), fewer post-op bowel medications (p<0.023) and a shorter time to 1st 
bowel movement (p<0.03) than the controls. However, there was no difference in length of stay between the two groups 
(p=0.222). 
Conclusion: These data show a modest reduction in some aspects of bowel morbidity by pre-op bowel prep before scoliosis 
surgery. There is no evidence that a pre-operative bowel prep reduces length of stay or other parameters of bowel morbidity. 
Significance: Post-operative bowel morbidity remains a relevant problem after scoliosis surgery. Pre-op bowel prep does not 
significantly reduce post-op bowel morbidity or length of stay.
 

Paper #101
Long Term Results from Steroid (Deflazacort) Treatment in the Development of Scoliosis in Duchenne Muscular 
Dystrophy
Benjamin Alman, MD; Doug Biggar
Canada
Summary: Long term steroid treatment dramatically reduces the need for spinal surgery in boys with Duchenne muscular 
dystrophy into patient’s third decade of life. Steroid treatment also results in improved survival in afflicted boys. 
Introduction: Boys with Duchenne muscular dystrophy develop progressive muscle weakness causing a progressive decline 
in ambulatory ability, pulmonary function, and cardiac function. This is associated with the development of progressive scolio-
sis. Prolonged steroid treatment results in a substantial slowing in the rate of decline in muscle weakness, resulting in improved 
pulmonary and cardiac function and a substantially reduced chance of developing scoliosis in the medium turn. The long 
effect of steroid treatment on the development of scoliosis is unknown. 
Methods: 54 ambulatory boys with Duchenne muscular dystrophy were enrolled in a comparative study using the steroid, 
deflazacort. The boys were offered deflazacort on a high dose daily oral regimen. 30 elected to use steroid treatment, and 24 
did not. The boys were matched for important baseline characteristics, and treatment started at an average age of 8. They were 
followed for 14 years, and none of the boys was lost to follow-up. They were examined every four to six months for the devel-
opment of a scoliosis (defined as a Cobb angle greater than 20 degrees), back symptoms, or the need for spinal surgery. 
Results: Four boys in the no-steroid group and one in the steroid died in the past four years. At latest follow-up six boys in the 
steroid treatment group developed at least 20 degrees of scoliosis and all underwent spinal surgery. One of these boys also 
had pain likely secondary to osteoporosis related compression fractures, but the rest did not have long term symptoms. All 
of the boys in the no steroid group developed at least a 20 degree curve or underwent surgery. There was a very significant 
(p<0.0005) difference in the change of developing scoliosis. 
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Conclusion: This data shows that long-term steroid use results in a decreased need for spinal surgery. It also results in a sur-
vival advantage. 75% of boys in the steroid treatment group have not developed curves into their third decade of life, while all 
of the boys in the no treatment group did. 
Significance: Long term steroid treatment can avoid the need for scoliosis surgery, as well as improve survival, in Duchenne 
muscular dystrophy. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #102
Is Pre-operative Pulmonary Function Test Valuable in Surgery for Flaccid Neuromuscular Scoliosis?
Hak-Sun Kim, MD; Eun-Su Moon, PhD; Hwan-Mo Lee; Seong-Hwan Moon, PhD, MD; Hyon-su Chong, MD; Do-Hyun Kim; Dong-Eun 
Shin, PhD
Korea, Republic of

cases that need over 48 hours of mechanical ventilation, and 1 case of pneumothorax, a total of 9 cases(45%.) Group C(FVC > 50%) 
had 9 cases that need over 48 hours of mechanical ventilation, 5 cases of pneumonia, and 4 cases of pneumothorax, a total of 18 
cases(50%). Among the three groups, although there were some arithmetic differences, there were no statistically significant 
difference(p=0.12). 
Conclusion: Because of no statistic significance among the three groups, FVC under 30% was not a contraindication for surgery and 
preoperative PFT could not predict postoperative pulmonary complications. 
Significance: We documented that less than 30% FVC is not contraindication for surgery in NM scoliosis. 
 

 
 
 
Paper #103 
Growing Rods for Scoliosis in Spinal Muscular Atrophy 
Paul D. Sponseller, MD; Mark McElroy, MS; Rishi Kadakia; Adam Shaner, BS; George H. Thompson, MD; Behrooz A. Akbarnia, MD; 
Growing Spine Study Group 
United States 
Summary: Significant scoliosis develops early in many children with Spinal Muscular Atrophy (SMA). Growing rods (GR) are effective 
in controlling the scoliosis. 
Introduction: Control of early onset scoliosis (EOS) in SMA may be important to minimize restrictive pulmonary disease. 
Methods: 15 SMA patients with EOS treated with GR were studied. Trunk growth and curve control were assessed. Burden of care 
and complications were contrasted with GR in idiopathic scoliosis (IS). 
Results: 15 patients with SMA underwent GR surgery at a mean age of 7.8 ± 1.9 years. Follow-up was 42 ± 31 months. Mean curve 
was 90 ± 19° preop, 45 ± 12° at first postop, and 52 ± 17° at latest follow-up. 6 had single rods, and 9 had dual rods. Mean 15.9 ± 1.7 
levels were instrumented, and 9 extended to pelvis. Mean # lengthenings (LN) were 3.7 ± 2.8 at mean 9.0 ± 4.9 month interval. 
Hospital stay for initial insertion was 7.5 ± 6.5 days for SMA versus 4.6 ± 2.7 days for IS and for LN was 1.6 ± 3.2 days for SMA versus 
0.4 ± 0.8 days for IS (P=0.02). 40% of SMA LN were outpatient procedures versus 71% of idiopathic LN. In SMA, coronal imbalance 
was 6.8 ± 8.1 cm preop, 3.3 ± 3.9 cm at first postop, and 5.5 ± 3.9 cm at latest follow-up. Mean gain in T1-S1 length from preop to 
latest was 5.9 ± 6.1 cm. Space available for lung ratio increased from 0.85 ± 0.19 preop to 0.95 ± 0.28 at latest follow-up. Lung height 
on concave side increased from 11.3 ± 2.5 cm preop to 13.6 ± 4.5 cm at latest follow-up, and lung height on convex side increased 
from 13.7 ± 4.1 cm preop to 14.6 ± 3.9 cm at latest follow-up. Significant complications included 3 infections, 3 anchor dislodgements, 
2 laminar fractures, 1 cardiac arrest, 1 implant prominence, 1 rod dislodgement from connector, and 1 tracheostomy. There were no 
rod fractures or neurologic complications. SMA patients had 0.8 significant complications per patient, and IS had 0.9. Five patients 
underwent final fusion at age 13.1 ± 2.5 years and final pre-fusion curve 64 ± 11°. 
Conclusion: GRs improve trunk and lung height for SMA patients who develop severe scoliosis at a young age. Burden of care due to 
serial lengthenings is greater than IS but complications are similar. GR deserves comparison with other options. 
 

Summary: 74 patients with flaccid NM scoliosis were 
operated. Compare to complication rate, we divided 
the patients in to 3 groups. Group A 18 patients FVC 
<30%, Group B 20 patients FVC (30% -50%), Group C 
had 36 patients FVC>50%. Complications were 
defined as pneumonia, pneumothorax, atelectasis, 
and prolonged mechanical ventilation. Since there 
was no statistically significant difference among the 
three groups, FVC under 30% was not a contraindica-
tion for surgery and preoperative PFT could not 
predict postoperative pulmonary complications. 
Introduction: One paper has reported that less than 
30% FVC can be safely operated upon in NM scoliosis. 
However, the paper covered only 8 patients, so 
statistic evaluation was not possible. 

The purpose of this paper is to address the relationship between PFT and postop pulmonary complication to make a statistic 
evaluation whether 1) FVC over 30% is a reliable criterion for surgery and 2) a correlation between the preop PFT and postop 
pulmonary complication exists. 
Methods: Seventy-four patients with flaccid NM scoliosis were operated upon with preoperative PFT. We divided the patients 
in to 3 groups. Group A had 18 pts with FVC < 30%, regarded a contraindication of surgery. Group B had 20 pts with FVC of 
30% -50%, Group C had 36 pts with FVC > 50%. Complications were defined as pneumonia, pneumothorax, atelectasis, and 
cases that need over 48 hours of mechanical ventilation. 
Results: Of the 74 patients, there were 49 males and 25 females. The average age was 14.2(5-32), and the average preopera-
tive Cobb angle 70.6(16.7-135) degrees. There were 43 cases of progressive MD, 20 cases of spinal muscular atrophy, 6 cases of 
congenital myopathy, and 5 other cases. Group A(FVC < 30%) had 5 cases of pneumothorax, 5 cases that need over 48 hours 
of mechanical ventilation, and 1 case of atelectasis, a total of 11 cases(61%.) Group B (FVC 30% - 50%) had 4 cases of pneumo-
nia, 4 cases that need over 48 hours of mechanical ventilation, and 1 case of pneumothorax, a total of 9 cases(45%.) Group 
C(FVC > 50%) had 9 cases that need over 48 hours of mechanical ventilation, 5 cases of pneumonia, and 4 cases of pneumo-
thorax, a total of 18 cases(50%). Among the three groups, although there were some arithmetic differences, there were no 
statistically significant difference(p=0.12). 
Conclusion: Because of no statistic significance among the three groups, FVC under 30% was not a contraindication for 
surgery and preoperative PFT could not predict postoperative pulmonary complications. 
Significance: We documented that less than 30% FVC is not contraindication for surgery in NM scoliosis.
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Paper #103
Growing Rods for Scoliosis in Spinal Muscular Atrophy
Paul D. Sponseller, MD; Mark McElroy, MS; Rishi Kadakia; Adam Shaner, BS; George H. Thompson, MD; Behrooz A. Akbarnia, MD; Grow-
ing Spine Study Group
United States
Summary: Significant scoliosis develops early in many children with Spinal Muscular Atrophy (SMA). Growing rods (GR) are 
effective in controlling the scoliosis. 
Introduction: Control of early onset scoliosis (EOS) in SMA may be important to minimize restrictive pulmonary disease.
Methods: 15 SMA patients with EOS treated with GR were studied. Trunk growth and curve control were assessed. Burden of 
care and complications were contrasted with GR in idiopathic scoliosis (IS). 
Results: 15 patients with SMA underwent GR surgery at a mean age of 7.8 ± 1.9 years. Follow-up was 42 ± 31 months. Mean 
curve was 90 ± 19° preop, 45 ± 12° at first postop, and 52 ± 17° at latest follow-up. 6 had single rods, and 9 had dual rods. 
Mean 15.9 ± 1.7 levels were instrumented, and 9 extended to pelvis. Mean # lengthenings (LN) were 3.7 ± 2.8 at mean 9.0 ± 
4.9 month interval. Hospital stay for initial insertion was 7.5 ± 6.5 days for SMA versus 4.6 ± 2.7 days for IS and for LN was 1.6 ± 
3.2 days for SMA versus 0.4 ± 0.8 days for IS (P=0.02). 40% of SMA LN were outpatient procedures versus 71% of idiopathic LN. 
In SMA, coronal imbalance was 6.8 ± 8.1 cm preop, 3.3 ± 3.9 cm at first postop, and 5.5 ± 3.9 cm at latest follow-up. Mean gain 
in T1-S1 length from preop to latest was 5.9 ± 6.1 cm. Space available for lung ratio increased from 0.85 ± 0.19 preop to 0.95 ± 
0.28 at latest follow-up. Lung height on concave side increased from 11.3 ± 2.5 cm preop to 13.6 ± 4.5 cm at latest follow-up, 
and lung height on convex side increased from 13.7 ± 4.1 cm preop to 14.6 ± 3.9 cm at latest follow-up. Significant complica-
tions included 3 infections, 3 anchor dislodgements, 2 laminar fractures, 1 cardiac arrest, 1 implant prominence, 1 rod dis-
lodgement from connector, and 1 tracheostomy. There were no rod fractures or neurologic complications. SMA patients had 
0.8 significant complications per patient, and IS had 0.9. Five patients underwent final fusion at age 13.1 ± 2.5 years and final 
pre-fusion curve 64 ± 11°. 
Conclusion: GRs improve trunk and lung height for SMA patients who develop severe scoliosis at a young age. Burden of care 
due to serial lengthenings is greater than IS but complications are similar. GR deserves comparison with other options. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #104
The Patient with Myelomeningocele: Is Untethering Necessary Prior to Deformity Correction?
Amer F. Samdani, MD; Anthony Fine, BS; Sukhdeep S. Sagoo, DO; Shailja C. Shah; Patrick J. Cahill, MD; David H. Clements, MD; Randal 
R. Betz, MD
United States
Summary: All patients with myelomeningocele (MM) have a radiographically tethered spinal cord. No guidelines exist as to 
when and if to untether these patients prior to spine deformity correction. We identified 19 patients with MM with 2-year fol-
low-up who had not undergone an untethering procedure in the one year prior to their spine deformity correction. Significant 
correction (59%) was obtained, and no patient experienced a new cranial nerve palsy, shunt malfunction, or upper extrem-
ity weakness. One patient experienced transient lower extremity weakness which returned to baseline within one month of 
surgery. Our results suggest that in select patients with MM (i.e. those not presenting with symptoms typically associated with 
a tethered cord), it may not be necessary to untether the spinal cord prior to correcting their spine deformity. 
Introduction: Tethering of the spinal cord is thought to increase the chance of neurologic injury when spinal deformity cor-
rection is undertaken. All patients with MM are radiographically tethered, and untethering procedures carry significant morbid-
ity including worsening neurologic function and wound complications. No guidelines exist concerning untethering patients 
with MM prior to deformity correction. 
Methods: We retrospectively identified 19 patients with MM who 1) had no evidence of a clinically symptomatic tethered 
cord, 2) had undergone a spinal fusion for deformity correction, and 3) had not been untethered for at least one year prior to 
surgery. Minimum follow up was 2 years. Charts and radiographs were reviewed for neurologic or shunt complications. 
Results: Mean age of the MM patients was 12.2 years with 3.9 yrs follow-up and with the following neurologic levels: ≥T12=8, 
L1=4, L2=3, L3=2, L4=2. All were radiographically tethered as confirmed by MRI. 14 of the patients (74%) had a ventriculo-
peritoneal shunt. The mean Cobb angle was corrected from 81±28 to 33±13 degrees postoperatively, for a 59% correction. All 
patients underwent neuromonitoring of their upper extremities, with some having obtainable lower extremity monitoring. 
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Postoperatively, no patient experienced new cranial nerve palsy, shunt malfunction, or upper extremity weakness/sensory loss. 
One patient had transient lower extremity weakness which returned to baseline within one month of surgery. 
Conclusion: All patients with MM have a tethered spinal cord. Our results suggest that untethering may not be necessary in 
these patients prior to deformity surgery, as long as they do not present with signs/symptoms typical for a tethered cord. 
Significance: Patients with MM do not necessarily need their spinal cords untethered prior to deformity correction surgery.
 

Paper #105
Combined Anterior-Posterior vs. Posterior Only Fusion for Severe Non-Spastic Neuromuscular Deformity
Michael S. Chang, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Woojin Cho, MD PhD; Yu-Hui H. Chang, MPH, MS; Ljiljana Bogu-
novic, MD; Linda Koester; Joshua D. Auerbach, MD; Charles H. Crawford, MD; Brian A. O’Shaughnessy, MD
United States
Summary: Severe neuromuscular (NM) deformity has traditionally been treated with circumferential release and fusion. 
Posterior-only fusion offers lower morbidity, but whether results are comparable is unclear. We compared 36 non-spastic NM 
patients with severe curves treated via A/PSF vs. 25 matched patients treated with posterior-only surgery. The posterior-only 
group had significantly lower blood loss and operative times and trended towards lower revision and complication rates. Cobb 
angles, correction, sitting balance, and pelvic tilt were similar between the two groups at 2 years. 
Introduction: While posterior-only fusion (PSF) could potentially result in less morbidity, no studies to date have demon-
strated that it has efficacy comparable to circumferential release and fusion (A/PSF) in the non-spastic neuromuscular (NM) 
population with significant deformity. We examined the 2-year outcomes of patients that had received a PSF and compared 
them with a similar population that underwent A/PSF to determine if PSF could replace A/PSF as the procedure of choice. 
Methods: 61 non-spastic NM patients with severe scoliosis (101.9°±15.0) or kyphosis (108.0°±16.6) underwent either a primary 
A/PSF (n=36) or PSF alone (n=25). Patients in both groups were followed for a minimum of 2 years. Diagnoses include myelo-
meningocele (n=30), SMA(n=8), Duchenne’s (n=5), and other myopathies (n=18). There were no significant differences in age 
at surgery, preoperative average coronal and sagittal plane Cobb angles, sitting coronal balance, and pelvic tilt between the 
two groups. 
Results: Blood loss was 1251±779 cc for A/PSF and 620±285 cc for PSF (p<0.0001). The mean operative time for A/PSF was 
703±260 min vs. 382±103 min for PSF (p<0.0001). 9/36 (25.0%) A/PSF required revision within 2 years vs. 2/25 (8.0%) PSF 
patients (p=0.106). 12/36 (33.3%) had significant complications in the A/PSF group vs. 3/25 (12.0%) in the PSF group (p=0.166). 
There were no differences in terms of % correction of deformity, coronal and sagittal plane Cobb angles, sitting coronal bal-
ance, and pelvic tilt between the two groups at 2-year follow-up. 
Conclusion: Posterior-only spinal fusion demonstrates equivalent radiographic outcomes to combined anterior/posterior 
release and fusion in non-spastic neuromuscular patients with significant sagittal and coronal plane deformities. The PSF only 
group also had significantly lower EBL and operative times as well as an obvious trend towards lower complications and revi-
sion rates. This study supports the use of PSF in lieu of A/PSF for deformity correction in non-spastic NM patients.
 

Paper #106
Subsequent, Unplanned Spine Surgery and Life Survival of Patients Operated for Neuropathic Spine Deformity
Marc A. Asher, MD; Sue Min Lai, PhD; Douglas C. Burton, MD
United States
Summary: One hundred eight (93%) consecutive patients were followed 10.45 ± 5.04 years. Survival from subsequent spine 
surgery was 91.4% at 5, 90.1% at 10 & 15, and 60.1% at 20 years. Life survival was 97.9% at 5, 89.4% at 10, 79.9% at 15, 50.4 % at 
20, and 37.5% at 20.1 years. Ninety seven percent were satisfied or very satisfied with the outcome. Even after successful spine 
deformity surgery, this population’s health status is often precarious. 
Introduction: Survival analysis is widely used to study the natural history of diseases and treatments for them. Our purposes 
were to characterize the survival from subsequent spine surgery and death of patients treated surgically for severe spinal de-
formity due to neurological diseases. 
Methods: One hundred sixteen consecutive patients were treated with primary posterior hybrid instrumentation and arthrod-
esis. There were no perioperative deaths, spinal cord injuries or acute deep wound infections. One hundred eight (93%; 60F, 
48M), operated at 13.98 ± 3.36 years were followed 10.45 ± 5.04, (2 to 20.67) years. Eighty-five had upper motor (e.g. cerebral 
palsy 43) and 23 lower motor neuron (e.g. myelomeningocele 18) diseases. The largest deformities; number, and degrees pre 
and post operative were scoliosis (87, 80°, 24°), hyperkyphosis (15, 100°, 38°), and hyperlordosis (6, 113°, 55°). Pelvic obliquity of 
≥ 10° was present in 74; 27° pre and 6° postoperative. 
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Results: Eleven (10%) had subsequent spine surgery 4.07 ± 5.66 years postoperative. Indications were delayed deep wound 
infection 2, pseudarthrosis 2, implant problems 5 and other 2. Survival was 91.4% at 5, 90.1% at 10 & 15 and 60.1% at 20 years. 
Nineteen (18%) died 11.71 ± 5.60 years postoperative. Causes were sleep apnea 4, pulmonary problems 4 and other 11. Life 
survival was 97.9% at 5, 89.4% at 10, 79.9% at 15, 50.4 % at 20 and 37.5% at 20.1 years. (Figure 1) At 9.08 ± 5.36 years follow-up, 
97% (99/102) of patients, parents and/or caregivers were satisfied or very satisfied with the outcome. 
Conclusion: Following successful surgery for neuropathic spine deformity, survival from subsequent spine surgery is compa-
rable to that reported in the few series of idiopathic scoliosis studied in the same manner. However, life survival after 5 years is 
a steady decline, reaching 37.5% and 20.1 years, underscoring the often precarious health status of these patients.
 

Paper #107
Surgical Treatment of Scoliosis in Non-Ambulatory Spastic Quadriplegic Cerebral Palsy Patients: A Matched Co-
hort Comparison of Luque-Galveston Technique and All-Pedicle Screw Constructs
Scott J. Luhmann, MD; Kathryn A. Keeler, MD; Sara Fuhrhop; Murat Oto; Freeman Miller, MD; Kirk W. Dabney, MD; Lawrence G. Lenke, 
MD; Keith H. Bridwell, MD
United States
Summary: 28 patients with non-ambulatory spastic quadriplegic cerebral palsy underwent surgery for correction of their 
scoliosis with Luque-Galveston (n=14) or all-pedicle screw constructs (n=14) in a matched cohort analysis. All-pedicle screw 
construct group had shorter hospital stays, lower blood loss and better correction of coronal Cobb. Correction of PO, complica-
tions and reoperations were not different between the groups. 
Introduction: The purpose of this study is to compare Luque-Galveston (LG) technique to all-pedicle screw (PS) constructs in 
the surgical care of scoliosis in GCFS IV non-ambulatory spastic quadriplegic cerebral palsy patients. 
Methods: A matched cohort study was performed between two tertiary-care pediatric centers; one utilizing LG technique 
and the other PS constructs. Minimum follow-up was 2 years postoperative (PS 2.5y, LG 4.6y, NS). 14 patients were matched 
from each center based on age (PS mean age 15.4y, LG 15.5 y), preoperative pelvic obliquity (PS mean 33.8o, LG 29.1o) and 
major coronal Cobb (PS mean 100.9o, LG 100.1o). 
Results: There was posterior only surgery in 14/14 PS and 11/14 LG surgeries. Overall there were 20 females and 8 males (PS 9 
female, 5 male; LG 11 female, 3 male). Mean blood loss was 1003 cc in the PS group and 2750 in the LG group (p=0.0016). Final 
f/u Cobb was lower in the PS group (13.5o vs. 34.3o, p<0.05) with 86.5% correction in the PS group and 65.7% in the LG group. 
Postoperatively ICu days were similar (PS 3.6 days vs. LG 3.8 days, NS) but days in the hospital was greater in the LG group (PS 11.1 
days vs. LG 14.9, p=0.0475). Final f/u pelvic obliquity was similar (PS 8.5o vs LG 3.3o, NS). There were no major complications in the 
PS group. In the LG group there was one deep infection and 1 reoperation for removal of a prominent sublaminar wire. 
Conclusion: This is the first study to directly compare LG to PS constructs utilizing matched patient cohorts in this patient 
population. PS had better correction of coronal Cobb, lower blood loss and shorter hospital stays. There was no difference in 
the correction of PO, complications or reoperations. 
Significance: Luque-Galveston and all-pedicle screw constructs are effective in treating scoliosis in non-ambulatory quad-
riplegic cerebral palsy patients with PS constructs having better coronal Cobb correction. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

Paper #108
The Importance of Sagittal Spino-Pelvic Alignment in Low-Grade Spondylolisthesis
Jean-Marc Mac-Thiong, MD, PhD; Pierre Roussouly, MD; Michael T. Hresko, MD; Hubert Labelle, MD
Canada
Summary: This study on 210 patients with low-grade spondylolisthesis found that there are two distinct subtypes with 
respect to pelvic incidence (PI) and sacral slope (SS). There is a specific subtype with low PI and SS (nutcracker subtype), and 
another with near normal PI and SS, which are associated with distinct pelvic, lumbosacral and lumbar alignment. Clinically, 
these subtypes are similar with respect to clinical evaluation and health-related quality of life (HRQOL), although hamstring 
tightness may be more prevalent in the nutcracker subtype. 
Introduction: Previous studies suggest that there may be specific subtypes of patients in low-grade spondylolisthesis. This 
study determines if there are specific subtypes in low-grade spondylolisthesis with respect to sagittal spino-pelvic alignment, 
clinical evaluation and HRQOL. 
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Paper #109 
Relationship Between HRQL Measures and Spino-Pelvic Alignment in Adolescent Spondylolisthesis Compared to a Control 
Population 
Hubert Labelle, MD; Pierre Roussouly, MD; Jean-Marc Mac-Thiong, MD, PhD; Stefan Parent, MD, PhD; Michael T. Hresko, MD 
Canada 
Summary: A cohort of 397 adolescents with L5-S1 spondylolisthesis was compared to an aged-matched control population. HRQL 
was measured with the SRS-22 questionnaire and correlated to spino-pelvic alignment measured on standing radiographs and divided 
into types according to the SDSG classification. Except for Mental Health, all SRS-22 domains are clearly abnormal in 
spondylolisthesis and there are significant differences according to various types of spino-pelvic alignment, thus supporting the value of 
a classification based on spino-pelvic alignment. 
Introduction: Spondylolisthesis is a prevalent disease, but its effect on health-related quality of life (HRQL) is poorly documented. Our 
goal was to understand how the disease interferes with an adolescent's day-to-day life and document its relationship with spino-pelvic 
alignment. 
Methods: A prospective, multi-center study of 397 consecutive adolescents with L5-S1 spondylolisthesis with a mean age of 14±3 y.o. 
was compared to an age and BMI-matched control population of 63 normal adolescents. HRQL was measured with the SRS-22 
questionnaire at baseline evaluation, before any surgery. A dedicated software was used to measure grade (I to IV), pelvic incidence, 
sacral slope, pelvic tilt and C7-plumbline on lateral standing radiographs. Subjects were divided in 6 types of spino-pelvic alignment 
according to the SDSG classification. Statistical analysis was performed using Student tests and ANOVA with post hoc analyses 
(Games-Howell). 
Results: There were significant differences overall between the 2 populations in all SRS domains, patients with spondylolisthesis 
scoring lower on all domains except Mental Health. There were also significant differences in scores among grades for 
spondylolisthesis, with the exception of Mental Health : total score was significantly higher in grade 1 vs 3, and in grade 2 vs 3 and 4. 
Pain was less severe in grade 2 vs 3 and 4, while appearance was better in grades 1 and 2 vs 3 and 4, and level of activity was higher 
in grade 2 vs 3 and 4. Finally, there were also significant differences in scores among the spondy types, with the exception of Mental 
Health : total score was significantly higher in types 1, 2 and 3 vs 4, and in type 1 vs 5. Pain was less severe in types 1, 2, and 3 vs 5, 
while appearance was better in types 1, 2 and 3 vs 4, and in type 1 vs 5, and level of activity was higher in type 2 vs 4 and 5. 
Conclusion: This study documents baseline HRQL values in a large cohort of adolescents with spondylolisthesis compared to a 

Methods: A cohort of 210 unoperated patients seen with 
low-grade lumbosacral spondylolisthesis aged between 
10 and 20 years with a PI smaller than 60° were reviewed. 
An unsupervised TwoStep clustering method was used to 
identify natural groupings (clusters) based on parameters 
of spino-pelvic alignment evaluating the pelvis, lumbosa-
cral spine, thoracic spine, and global balance. All param-
eters of spino-pelvic alignment, as well as age, clinical 
evaluation and HRQOL (SF12 and SRS) were compared 
between the clusters using Fisher’s exact and Student t 
tests for continuous variables, and Pearson Chi-square 
tests for proportions. 
Results: Two clusters with characteristic PI and SS were 
found (Figure). Mean PI and SS were respectively 42.5±5.4° 
and 34.6±4.1° for cluster 1, and 54.0±4.2° and 45.0±4.5° for 
cluster 2. Age, clinical evaluation and HRQOL were similar, 
except that there were more patients with hamstring 
tightness in cluster 1. Comparisons of spino-pelvic 
alignment showed significant differences in PI, SS, lumbar 

lordosis, lumbar tilt and length of lordosis. On the opposite, parameters describing the thoracic spine and global balance were 
similar. 
Conclusion: This study confirms that there are two distinct subtypes of patients with low-grade spondylolisthesis with respect 
to PI and SS. There is a specific subtype with low PI and SS (nutcracker subtype), and another with near normal PI and SS, which 
are associated with distinct pelvic, lumbosacral and lumbar alignment. Clinically, these subtypes are similar with respect to 
clinical evaluation and HRQOL, although hamstring tightness may be more prevalent in the nutcracker subtype. 
Significance: It is important to differentiate between these two subtypes because it may have an important influence on the 
the natural history and management of low-grade spondylolisthesis.
 

Paper #109
Relationship Between HRQL Measures and Spino-Pelvic Alignment in Adolescent Spondylolisthesis Compared to 
a Control Population
Hubert Labelle, MD; Pierre Roussouly, MD; Jean-Marc Mac-Thiong, MD, PhD; Stefan Parent, MD, PhD; Michael T. Hresko, MD
Canada
Summary: A cohort of 397 adolescents with L5-S1 spondylolisthesis was compared to an aged-matched control population. 
HRQL was measured with the SRS-22 questionnaire and correlated to spino-pelvic alignment measured on standing radio-
graphs and divided into types according to the SDSG classification. Except for Mental Health, all SRS-22 domains are clearly 
abnormal in spondylolisthesis and there are significant differences according to various types of spino-pelvic alignment, thus 
supporting the value of a classification based on spino-pelvic alignment. 
Introduction: Spondylolisthesis is a prevalent disease, but its effect on health-related quality of life (HRQL) is poorly docu-
mented. Our goal was to understand how the disease interferes with an adolescent’s day-to-day life and document its relation-
ship with spino-pelvic alignment. 
Methods: A prospective, multi-center study of 397 consecutive adolescents with L5-S1 spondylolisthesis with a mean age of 
14±3 y.o. was compared to an age and BMI-matched control population of 63 normal adolescents. HRQL was measured with 
the SRS-22 questionnaire at baseline evaluation, before any surgery. A dedicated software was used to measure grade (I to IV), 
pelvic incidence, sacral slope, pelvic tilt and C7-plumbline on lateral standing radiographs. Subjects were divided in 6 types of 
spino-pelvic alignment according to the SDSG classification. Statistical analysis was performed using Student tests and ANOVA 
with post hoc analyses (Games-Howell). 
Results: There were significant differences overall between the 2 populations in all SRS domains, patients with spondylolis-
thesis scoring lower on all domains except Mental Health. There were also significant differences in scores among grades for 
spondylolisthesis, with the exception of Mental Health : total score was significantly higher in grade 1 vs 3, and in grade 2 vs 3 
and 4. Pain was less severe in grade 2 vs 3 and 4, while appearance was better in grades 1 and 2 vs 3 and 4, and level of activity 
was higher in grade 2 vs 3 and 4. Finally, there were also significant differences in scores among the spondy types, with the 
exception of Mental Health : total score was significantly higher in types 1, 2 and 3 vs 4, and in type 1 vs 5. Pain was less severe 
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in types 1, 2, and 3 vs 5, while appearance was better in types 1, 2 and 3 vs 4, and in type 1 vs 5, and level of activity was higher 
in type 2 vs 4 and 5. 
Conclusion: This study documents baseline HRQL values in a large cohort of adolescents with spondylolisthesis compared to 
a control population. Except for Mental Health, all SRS-22 domains are clearly abnormal in spondylolisthesis, with significant 
differences according to grade and types of spino-pelvic alignment, thus supporting the value of a classification based on 
spino-pelvic alignment.
 

Paper #110
Trends in Lumbar Spine Surgery Rates and Hospital Costs for Pediatric Patients with Spondylolysis and Spondylo-
listhesis
Hongbo Liu; Charles T. Mehlman, DO, MPH; Jun Ying, PhD
United States

control population. Except for Mental Health, all SRS-22 domains are clearly abnormal in spondylolisthesis, with significant differences 
according to grade and types of spino-pelvic alignment, thus supporting the value of a classification based on spino-pelvic alignment. 
 
 
Paper #110 
Trends in Lumbar Spine Surgery Rates and Hospital Costs for Pediatric Patients with Spondylolysis and Spondylolisthesis 
Hongbo Liu; Charles T. Mehlman, DO, MPH; Jun Ying, PhD 
United States 
Summary: U.S. trends in lumbar spine surgery for pediatric SPONDY are analyzed. 
Introduction: The average rate of lumbar fusion in the United States (U.S.) has increased 3 folds from 1992 to 2003 and the total 
spending for lumbar fusion has increased more than 500% during the same period. The purpose of this study was to examine if 
pediatric patients with spondylolysis/spondylolisthesis (SPONDY)  
have the same trends in lumbar spine surgery rates and hospital costs. 
Methods: National survey Data from the Healthcare Cost and Utilization Kid’s Inpatient Database (KID) were used in the study. 
Inflation adjusted average hospital costs, surgery rates and surgical procedures were assessed of trend and regional variations during 
a 10-year period using multiple regression models. 
Results: A total of 1,616 spondylolisthesis and 369 spondylolysis cases were identified in KID database from 1997 to 2006. The 
surgery rates of treating spondylolysis increased from 0.7% in 1997 to 1.8% in 2006 and the average costs increased by 3.1 folds 
(p<0.001). The surgery rates of treating spondylolisthesis did not increase significantly from 1997 to 2006, however, the average costs 
increased by 2.4 folds (p<0.001). The costs of SPONDY in the west region were over 1.1 fold higher than other regions (p<0.05). The 
rates of the use of posterior lumbar fusion in treating spondylolisthesis remained stable from 69% in 1997 to 70% in 2006; however, the 
rates of the use of posterior lumbar fusion in treating spondylolysis significantly increased from 21% in 1997 to 62% in 2006. Average 
costs for SPONDY had a significantly greater increase compared to other common pediatric orthopedic disorders. 
Conclusion: The costs for SPONDY in pediatric patients had significant increases from1997 to 2006. The costs in west region were 
highest compared to other regions of the U.S. The rates of posterior lumbar fusion increased significantly in treating spondylolysis. 
Significance: This is the first study to describe trends in lumbar spine surgery rates and costs for pediatric patients with SPONDY. 
Further investigations on patient-level outcomes and additional cost-effectiveness analysis are warranted. 
 

 
 
 
Paper #111 
Correlation Between Lumbar Lordosis and Isthmic Spondylolisthesis in Young Patients. A Radiographic Study in 1667 Spine 
Patients 

Summary: u.S. trends in lumbar spine surgery for pediatric 
SPONDY are analyzed. 
Introduction: The average rate of lumbar fusion in the 
united States (u.S.) has increased 3 folds from 1992 to 2003 
and the total spending for lumbar fusion has increased more 
than 500% during the same period. The purpose of this 
study was to examine if pediatric patients with spondyloly-
sis/spondylolisthesis (SPONDY)  
have the same trends in lumbar spine surgery rates and 
hospital costs. 
Methods: National survey Data from the Healthcare Cost 
and utilization Kid’s Inpatient Database (KID) were used in 
the study. Inflation adjusted average hospital costs, surgery 
rates and surgical procedures were assessed of trend and 
regional variations during a 10-year period using multiple 
regression models. 

Results: A total of 1,616 spondylolisthesis and 369 spondylolysis cases were identified in KID database from 1997 to 2006. The 
surgery rates of treating spondylolysis increased from 0.7% in 1997 to 1.8% in 2006 and the average costs increased by 3.1 folds 
(p<0.001). The surgery rates of treating spondylolisthesis did not increase significantly from 1997 to 2006, however, the average 
costs increased by 2.4 folds (p<0.001). The costs of SPONDY in the west region were over 1.1 fold higher than other regions 
(p<0.05). The rates of the use of posterior lumbar fusion in treating spondylolisthesis remained stable from 69% in 1997 to 70% in 
2006; however, the rates of the use of posterior lumbar fusion in treating spondylolysis significantly increased from 21% in 1997 to 
62% in 2006. Average costs for SPONDY had a significantly greater increase compared to other common pediatric orthopedic 
disorders. 
Conclusion: The costs for SPONDY in pediatric patients had significant increases from1997 to 2006. The costs in west region were 
highest compared to other regions of the u.S. The rates of posterior lumbar fusion increased significantly in treating spondylolysis. 
Significance: This is the first study to describe trends in lumbar spine surgery rates and costs for pediatric patients with SPONDY. 
Further investigations on patient-level outcomes and additional cost-effectiveness analysis are warranted.
 

Paper #111
Correlation Between Lumbar Lordosis and Isthmic Spondylolisthesis in Young Patients. A Radiographic Study in 
1667 Spine Patients
Schlenzka Dietrich, MD, PhD; Mauno Ylikoski, MD; Timo A. Yrjonen; Leena Ristolainen, MSc, PT; Jyrki Kettunen
Finland
Summary: The relationship between lumbar lordosis and isthmic spondylolisthesis was investigated from standing radio-
graphs of 1667 young spine clinics outpatients, mean age 13.8±1.9(9-19)y. Of them, 151(9.1%) had isthmic spondylolisthesis. 
Spondylolisthesis was significantly more common (13.9%) in patients with lumbar lordosis >40 drs, as compared to patients a 
lordosis ≤40 drs (4.6%) (p=0.001).  
A significant positive correlation between lumbar lordosis and isthmic spondylolisthesis could be proven. It is unclear whether 
this is a primary or secondary phenomenon. 
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Introduction: Biomechnical investigations and clinical studies on limited numbers of adult patients have shown a relation 
between lumbar lordosis and isthmic spondylolisthesis.  
Aim of the study was to investigate this relationship in a substantial number of children and adolescents. 
Methods: Overall, 1734 children and adolescents referred because of suspected spinal pathology had standing p.a. and lateral 
x-rays of the whole spine. Seventy-seven patients with other diagnoses were excluded. Thus, 1667 form the basis of this investi-
gation. There were 1422 females and 245 males, mean age 13.8±1.9(9-19)y. 
All measurements were performed by one experienced radiologist using Cobb’s method utilising the Rippstein plurimeter. 
Scoliotic curves, thoracic kyphosis, and lumbar lordosis were measured from all patients. Sacral inclination was measured only 
in the more recent 797 consecutive cases. 
Results: The mean coronal Cobb angle was 27.4±12.7(0-83)drs, mean thoracic kyphosis 32.5±12.5(-11-85)drs, mean lumbar 
lordosis 40.7±11.7(-7-105)drs, mean sacral inclination 52±8(15-76)drs. Out of 1667 patients, 151(9.1%) had isthmic spondylo-
listhesis. The mean degree of slip was 18.1±17.7(1-100)%. Spondylolisthesis was present in males in 11.8% and in females in 
(9.7%)(n.s.). There was no significant difference in the incidence of spondylolisthesis between age groups <13.8 years (n=783) 
versus >13.8 years (n=884). 
Of the 798 patients with a lumbar lordosis >40drs, 13.9% had a spondylolisthesis, but only 4.6% of 869 patients with a lumbar 
lordosis ≤40drs(p=0.001). Sacral inclination was significantly greater (p=0.03) in patients with spondylolisthesis. 
In this patient group, the incidence of isthmic spondylolisthesis was about double in comparison to values given in the litera-
ture for the normal population. This can be explained by the fact that this was a selected group of patients with spinal pathol-
ogy. 
Conclusion: In conclusion, a significant positive correlation between degree of lumbar lordosis and presence of isthmic spon-
dylolisthesis could be shown. It remains, however, unclear whether this is a primary or secondary phenomenon. 
Significance: The result adds to our knowledge on the aetiology of isthmic spondylolisthesis and indicates the need of fur-
ther research
 

Paper #112
Introducing a New Health Related Quality of Life Outcome Tool for Metastatic Disease of the Spine. Content Vali-
dation using the International Classification of Functioning, Disability and Health
John Street, MD, PhD; Brian Lenehan, MD; Sigurd H. Berven, MD; Charles G. Fisher, MD, MHSc
Canada
Summary: Literature on metastatic tumors of the spine and clinical outcomes is limited and generally of poor quality. We 
present and validate a new questionnaire that has superior content capacity to measure disease burden of patients with meta-
static disease of the spine than any instruments previously identified in the literature 
Introduction: Literature on metastatic tumors of the spine and clinical outcomes is limited and generally of poor quality. 
The SOSG has developed a ‘quality of life’ outcome tool specific for patients with metastatic of the spine. The ICF is a universal 
framework allowing content exploration, comparison and validation of all questionnaires relating to HRQOL. 
Methods: A systematic review of Health Related Quality of Life Outcomes(HRQOL) in metastatic disease of the spine and 
content validation of a new Spine Oncology Study Group Outcomes Questionnaire(SOSGOQ). A systematic review identified 
141 studies. Reported outcome tools were enumerated. The most commonly utilized (ESAS, Karnofsky Scale and ODI) and the 
SOSGOQ were linked to the ICF. Descriptive statistics examined the frequency and specificity of the ICF linkage. Linkage reli-
ability was evaluated by inter-investigator percentage agreement. 
Results: The SOSGOQ contains 56 concepts, with all 4 domains of the ICF represented. 4 concepts could not be linked. There 
was 100% inter-observer agreement(IOA) for total number of concepts and for those ‘not covered’. 100% of concepts had ‘First 
and Second’ level linkage. 100% IOA exists at both ‘Component’ and “First Level’ linkage. There was 96.1% IOA at ‘Second’ Level. 
33 concepts linked to Third Level with 96.9% IOA. 10 concepts linked at the Fourth Level with 100% IOA. 
Conclusion: The SOSGOQ includes all domains relevant for measurement of function and disability and it’s content validity is 
confirmed by linkage with the ICF. This new questionnaire has superior content capacity to measure disease burden of patients 
with metastatic disease of the spine than any instruments previously identified in the literature
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Paper #113
The Effect of Surgery on Health Related Quality of Life and Functional Outcome in Patients with Metastatic Epidu-
ral Spinal Cord Compression-Initial Results of the AOSpine North America Prospective Multicenter Study
Michael G. Fehlings, MD, PhD; Branko Kopjar; Alexander R. Vaccaro, MD, PhD; Paul Arnold; Charles G. Fisher, MD, MHSc; Ziya L. Go-
kaslan, MD; James Schuster; Mark B. Dekutoski, MD
United States
Summary: Prospective multi-center controlled, cohort study involving sites in North America with independent evaluation of 
outcomes. 
Introduction: Metastatic epidural spinal cord compression (MESCC) is common and recent studies have provided evidence 
that in selected patients combined surgery and radiotherapy (XRT) provides the optimal neurological recovery.However, 
patients with MESCC have relatively short life-expectancy and face numerous challenges.Hence, the impact of surgery on 
improving quality of life outcomes in the setting of MESCC is less clear. 
Methods: We compared changes in outcomes at 3 months in surviving patients using t-test for paired observations.
Results: The study included 34% females with an average age of 59 yrs (SD 12). Sites of the primary lungs (33%), prostate 
(20%), breast (11%), and kidney (11%). Twenty subjects (36%) died prior to reaching 3 mon follow-up. In surviving subjects, VAS 
pain levels improved by 3 points, from 6.0 (SD 2.0) to 2.9 (SD 2.4). No stat. sig. changes in ASIA grades. The EQ-5D improved 
for .19 from .50 (SD .29) at the baseline to .69 (SD .27) at 3 months (P < .01). SF36-v2 PCS and MCS scores did not improve with 
treatment. However, ODI improved by 26 points, from 53.60 (21.88) at baseline to 27.46 (SD 19.17) at 3 months (P < .01) 
Conclusion: The initial results from this prospective clinical study show that surgically treated patients with MESCC have poor 
survival. The patients who survive three months have less pain, improved spine-specific functional outcomes and significant 
gains in health utility scores. However, this does not translate into significant gains in overall health related quality of life. This 
could be due to overall poor health status of patients. Individuals with less than three month survival may be less than ideal 
candidates for surgical intervention. Further follow-up and a larger sample size in this ongoing study will help determine 
whether the short-term gains in health utilities are sustained and to identify subgroups of patients who may benefit from the 
surgical intervention. There is also a need to develop outcome measures more suitable to assess the effects of surgical treat-
ment in patients with metastatic spinal disease. 
Significance: To assess quality of life outcomes in patients receiving surgical treatment for metastatic epidural spinal cord 
compression (MESCC)
 

Paper #114
Clinical and Radiographic Examinations of Vertebral Arch Reconstruction Based on 90 Degree Rotational Lamino-
plasty After Removal of Spinal Cord and Cauda Equina Tumors
Takashi Asazuma, MD; Yoshiyuki Yato; Hideaki Imabayashi, MD; Yohei Iguchi; Koichi Nemoto, MD
Japan
Summary: Ninety degree rotational laminoplasty was developed as a technique for vertebral arch reconstruction following 
resection of spinal cord and cauda equina tumors. The clinical and radiographic results were reported. Rotational laminoplasty 
affords a satisfactory operative exposure for the resection of large, complex lesions. It creates a widely patent, stable spinal 
canal easily. 
Introduction: A variety of procedures for reconstructing the spine following the removal of spinal cord and cauda equina 
tumors have been developed to prevent postoperative spinal deformities and nerve entrapment. The purpose of this study is 
to introduce a new reconstructive procedure based on 90 degree rotational laminoplasty and to report clinical and radiologi-
cal results. 
Methods: Data on 15 patients (4 men and 11 women) who underwent rotational laminoplasty were reviewed. The patients’ 
age at the time of operation ranged from 29 to 68 years (mean age: 54.3 years). Postoperative follow-up period was 2 years to 9 
years and 4 months (average: 4 years 3 months). The level of invasion was from 10th thoracic vertebra to fifth lumbar verte-
bra. The number of invaded laminae ranged from 1 to 6 (average: 2.6 laminae). The final pathologic diagnosis was neurinoma 
in thirteen cases, and meningioma and neurofibroma in one case each. Clinical outcome was assessed using the Japanese 
Orthopaedic Association (JOA) score and its recovery rate. Changes in the average intervertebral range of motion, including 
adjacent vertebrae, and the change in lordosis in cases of lumbar spine invasion were noted. Computed tomography (CT) was 
used to determine whether there was complete bony union or not between rotated laminae and the facet joint, and whether 
the reconstructed laminae had retained their integrity and preserved the size of the spinal canal. 
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Results: The tumor was removed totally in all cases. The JOA score improved from 16.7 to 100% (average: 77.8%). The change 
in the postoperative intervertebral range of motion was a 5.0-degree decrease to a 10.0-degree increase (average: 1.0 degree 
increase). The change in lordosis varied from a 13-degree decrease to a 11 degree increase (average: 3.8 degree decrease). 
Bony union was confirmed in situ in 13 cases. And the rotated laminae remained in situ in all fifteen cases. 
Conclusion: Rotational laminoplasty affords a satisfactory operative exposure for the resection of large, complex lesions. It cre-
ates a widely patent, stable spinal canal easily. 
Significance: Rotational laminoplasty was developed as a vertebral arch reconstruction procedure to facilitate resection spinal 
cord and cauda equina tumours.
 

Paper #115
Combined En Bloc Chest Wall Resection and Vertebrectomy of Primary Malignant Spine Tumors
Claudia Druschel; Alexander C. Disch; Ingo Melcher; Norbert Haas; Klaus-Dieter Schaser
Germany
Summary: Description of oncological and surgical results of combined en bloc vertebral and chest wall resection for spinal 
sarcoma involving the thoracic wall. 
Introduction: Description of oncological and surgical results of combined en bloc vertebral and chest wall resection for spinal 
sarcoma involving the thoracic wall. 
Methods: From 06/2007 to 12/2009 16 patients (female/male:7/9; range of age: 27-83yrs) underwent a combined en bloc re-
section of chest wall and vertebrectomy for solitary primary spinal sarcoma and metastatic lesions. The median follow-up was 
21,4(3-84) months. Histological analysis revealed 3 metastases, 2 lyomyosarcomas, 6 osteosarcomas, 4 chrondrosarcomas and 
1 neurofibrosarcoma. All patients underwent a chestwall resection en bloc with multilevel (2/3/4 segments: n=4/3/2) hemi 
(n=9) or total vertebrectomy (n=7) with subsequent defect reconstruction. Reconstruction of the spinal defect following total 
resections was accomplished by combined dorsal stabilization and carbon cage interposition. In two patients an additional 
angular stable plate was fixed for anterolateral support. The chest wall defects were closed with a goretex®-patch. One patient 
also received a musculocutaneus latissimus dorsi flap . 
Results: The surgical margins were R0 in 15 (wide in 12, marginal in 3) and R1 in 1 patient(s). Marginal/ R1 resections were due 
to extracompartimental sarcoma invasion (spinal canal) and dural involvement. In these patients postoperative radiotherapy 
was performed. Surgical complications requiring revision occurred in 1 patient due to injury of the ductus thoracicus and 
persisting chylothorax. Temporary subileus or mild pneumonia appeared in 3 patients. No superficial/deep infection or neuro-
logical deficits (except those related to oncologically required dissection of thoracic nerve roots) were observed. At follow up 
3 patients died due to the disease after 10,5 months. Local recurrences were seen in 3 patients at median 21,4 months (3-84). 
Pulmonary metastases necessitating polychemotherapy were seen in 3 patients after median 15 months. 
Conclusion: Despite the only midterm follow up, the combined en bloc resection of chest wall and multilevel en bloc spon-
dylectomy /hemivertebrectomy is a challenging but safe and effective technique in order to achieve adequate margins and 
local control in selected with spinal sarcomas extending to the dorsolateral chest wall.
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E-Poster #201
Beyond the Learning Curve: Does the Accuracy of Pedicle Screw Placement Improve with Experience in AIS Pa-
tients: A CT-Based Analysis of 1356 Pedicle Screws
Etan P. Sugarman, MSIV; Vishal Sarwahi, MD; Adam L. Wollowick, MD; Melanie Gambassi, NP; Terry Amaral, MD
United States
Summary: Accuracy of pedicle screw (PS) placement over time was analyzed in 67 AIS patients. There was a plateau effect 
that was noticed with PS placement initially. However, with increasing surgeon’s confidence a decrease in accuracy was seen. 
Introduction: PS placement in Adolescent Idiopathic Scoliosis (AIS) is challenging. Few studies have described the learning 
curve, which vary from 80-120 PS. The objective of this study was to document improvement in PS placement after a surgeon 
has already placed over 400 screws. 
Methods: 104 patients with AIS were evaluated for screw placement between 2005-2009. 67 patients with postop CT-scans 
were included. Criteria by Kim et al. was utilized. Misplaced screws were divided into anterior, medial and lateral. Charts and 
X-rays were reviewed to calculate Cobb angle, kyphosis, levels fused, estimated blood loss (EBL), operative time, and complica-
tions. Preoperative CT-scans were reviewed for evaluation of pedicle morphology. Linear regression analysis was performed to 
calculate improvement in PS placement over time. 
Results: A total of 1356 PS were placed in 67 patients. 1203 were properly placed. 153 were malpositioned. There were 47 
PS found to be anterior, 15 medial, and 91 lateral. There was improvement in the incidence of lateral PS (p<0.001), while the 
incidence of medial PS was unchanged(p=0.374). The incidence of anterior breach increased over time(p<0.001). The EBL per 
fixation point decreased with time(p=0.013), as did the avg. time for PS insertion(p<0.001). The avg. number of PS placed per 
fusion did not increase over time(p=0.194). There were no vascular or neurological complications. No PS required revision. We 
found no correlation between increasing kyphosis and malposition rate(p=0.46). Overall, the PS malposition rate was 11.3%. 
Conclusion: While improvements continue in the surgical time, PS insertion time, and the EBL per fixation point, the PS ac-
curacy, even after considerable experience, does not improve significantly. 
Significance: After the initial learning curve, a plateau effect seems to appear. However, with increasing surgeon confidence, 
and placement of larger and longer screws (6-0x40mm) in the upper thoracic spine, an increase in anterior violations were seen. 
While operative time, PS insertion time, and blood loss continues to improve, additional strategies need to be identified to im-
prove accuracy of PS placement. Availability of portable, intraoperative CT- scanner (O-arm) may be a step in this direction.
 

E-Poster #202 - WITHDRAWN
 

E-Poster #203
Common Mathematical Formulas Fail to Predict Postoperative Sagittal Alignment: Confirmation of a Need for 
More Advanced Equations
Justin S. Smith, MD, PhD; Shay Bess, MD; Christopher I. Shaffrey, MD; Douglas C. Burton, MD; Robert A. Hart, MD; Richard Hostin, MD; 
International Spine Study Group
United States
leading to optimal prediction of post-operative SVA. 
 
 

 
 
 
E-Poster #204 
Respiratory Function in AIS Patients Undergoing Surgery: - Is There A Correlation With Percentage Correction? (Minimum 10 
Year Follow-Up) 
Bruce F. Hodgson, FRACS; James T. Bourne, MBChB, MRCS Ed; Virginia M. Martin, RN PG Dip Nurs 
New Zealand 
Summary: Percent correction (surgical) of AIS does not correlate with long term respiratory function.There is an improvement in FEV1 
and FVC at 10 years despite chest wall violation 
Introduction: AIS surgery is undertaken for cosmesis, progression and preventing delayed cardio respiratory complications. A surgical 
correction of greater than 60 percent Cobb angle deformity is generally thought to be a satisfactory outcome. It is not known if the 
extent of correction has an influence upon respiratory function in the long term.  
We present our 10 year respiratory function follow up data for patients with AIS who underwent surgery with analysis based upon 
percentage correction obtained. 
Methods: Respiratory function data obtained prospectively was reviewed retrospectively for 22 of 26 patients with AIS.  
FEV1 and FVC pre-operative values were compared with minimum 10 year post-operative values.  
Patients were analysed by percentage correction of the original deformity ≤60 %( Group 1) or >60% (Group 2) and by chest wall 
violation (Group A) or not (Group B). In our unit we undertake a rib release not a formal thoracoplasty. 
Cobb angles were measured from plain radiographs (pre and post operative) by an independent observer (JTB). 
Results: In percentage correction (Group 1 and 2) 9 of 22 patients had a clinically significant improvement (>12%) in FEV1 at 10 
years. None of the 22 had a clinically worsened FEV1. 
11 of 22 patients had a clinically significant improvement in FVC and only 1 had clinically significant worsening. 
Conclusion: Only 1 of 22 patients (posterior fusion) had a clinically significant decrease in 1 of the 2 respiratory function parameters at 
10 years. 
There appears to be no correlation between percentage of scoliosis correction obtained and FEV1. There is an improvement in FEV1 
and FVC at 10 years in those patients despite chest wall violation. Long term respiratory function is not clinically significantly worsened 
by our current operative techniques. 
 
 
E-Poster #205 
Three-Dimensional Spine Parameters can Differentiate Between Evolutive and Non-Evolutive Patients with AIS at the Initial 
Visit 
Marie-Lyne Nault, MD, MSc; Stefan Parent, MD, PhD; Marjolaine Roy-Beaudry, MSc; Jacques de Guise, PhD; Jean-Marc Mac-Thiong, 
MD, PhD; Hubert Labelle, MD 
Canada 
Summary: Prediction of curve progression remains challenging in adolescent idiopathic scoliosis (AIS) at the first visit. The objective of 
this study was to compare 3D morphologic parameters of the spine at the first visit between a non evolutive (NE) and in an evolutive 
(E) group of immature AIS. Differences were found for 5 parameters : Mean 3D apical disks wedging, lower junctional vertebrae axial 
rotation, torsion, T6 slenderness, T1-L5 slenderness. 
Introduction: Prediction of curve progression remains challenging in adolescent idiopathic scoliosis (AIS) at the first visit. The objective 
of this study was to compare 3D morphologic parameters of the spine at the first visit between a non evolutive (NE) and in an evolutive 

Summary: Preoperative planning is 
essential to optimize postoperative 
spinal alignment. The accuracy of 5 
mathematical models to predict 
postoperative spinal alignment 
following pedicle subtraction ostoe-
otomy was assessed. Mathematical 
models that did not account for 
compensatory changes in the spine 
and pelvis poorly predicted optimal 
postoperative alignment and may 
predispose to poor clinical outcome. 

Introduction: Failure to achieve optimal sagittal alignment after spinal fusion correlates strongly with poor clinical outcomes. 
Mathematical models have been proposed to predict optimal postoperative sagittal vertical axis (SVA) following pedicle 
subtraction osteotomy (PSO). Most formulas fail to evaluate pelvic tilt and the compensatory interplay between the spine and 
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pelvis in response to regional alignment changes. Purpose: comparative evaluation of mathematical formulas in predicting 
good/bad postoperative spino-pelvic alignment following PSO surgery. 
Methods: Multicenter, radiographic evaluation of a large consecutive series of PSO procedures. The ability of 5 mathematical 
models to predict postoperative SVA category (poor / good, cutoff=5cm) following PSO was evaluated by comparing predict-
ed categories to post-operative radiographic measurements. 
Results: 147 patients, mean age 52 yrs (SD, 15 yrs) received 147 PSO (42 thoracic, 105 lumbar). Mean number of levels fused 
was 12.6 (SD, 3.8 levels). Mean pre and postoperative SVA were 108 mm (SD 95 mm) and 30 mm (SD 60 mm; p<0.001). 47 
patients had postoperative SVA>5cm. Each mathematical formula provided unique prediction for postoperative spinal 
alignment (Pearson R-square < 0.15). Formulas that neglected pelvic parameters (1,2) poorly predicted final SVA and poorly 
correlated with post-operative SVA (Table). The formulas that included pelvic incidence (3,4) had improved SVA prediction. 
Formula 5 incorporated pelvic incidence, pelvic tilt and regional parameters had substantially improved SVA prediction 
(p<0.05) and correlation with optimal SVA (R=0.75). 
Conclusion: Preoperative planning is essential to optimize postoperative spinal alignment. Mathematical models that do not 
account for pelvic geometry and orientation poorly predict postoperative alignment and may predispose to poor clinical 
outcome. Formula 5 incorporated spinopelvic parameters and adjusted for the interplay between spine and pelvis based upon 
regional alignment changes leading to optimal prediction of post-operative SVA.
 

E-Poster #204
Respiratory Function in AIS Patients Undergoing Surgery: - Is There A Correlation With Percentage Correction? 
(Minimum 10 Year Follow-Up)
Bruce F. Hodgson, FRACS; James T. Bourne, MBChB, MRCS Ed; Virginia M. Martin, RN PG Dip Nurs
New Zealand
Summary: Percent correction (surgical) of AIS does not correlate with long term respiratory function.There is an improvement 
in FEV1 and FVC at 10 years despite chest wall violation 
Introduction: AIS surgery is undertaken for cosmesis, progression and preventing delayed cardio respiratory complications. A 
surgical correction of greater than 60 percent Cobb angle deformity is generally thought to be a satisfactory outcome. It is not 
known if the extent of correction has an influence upon respiratory function in the long term.  
We present our 10 year respiratory function follow up data for patients with AIS who underwent surgery with analysis based 
upon percentage correction obtained. 
Methods: Respiratory function data obtained prospectively was reviewed retrospectively for 22 of 26 patients with AIS. 
FEV1 and FVC pre-operative values were compared with minimum 10 year post-operative values.  
Patients were analysed by percentage correction of the original deformity ≤60 %( Group 1) or >60% (Group 2) and by chest 
wall violation (Group A) or not (Group B). In our unit we undertake a rib release not a formal thoracoplasty. 
Cobb angles were measured from plain radiographs (pre and post operative) by an independent observer (JTB). 
Results: In percentage correction (Group 1 and 2) 9 of 22 patients had a clinically significant improvement (>12%) in FEV1 at 
10 years. None of the 22 had a clinically worsened FEV1. 
11 of 22 patients had a clinically significant improvement in FVC and only 1 had clinically significant worsening. 
Conclusion: Only 1 of 22 patients (posterior fusion) had a clinically significant decrease in 1 of the 2 respiratory function 
parameters at 10 years. 
There appears to be no correlation between percentage of scoliosis correction obtained and FEV1. There is an improvement in 
FEV1 and FVC at 10 years in those patients despite chest wall violation. Long term respiratory function is not clinically signifi-
cantly worsened by our current operative techniques.
 

E-Poster #205
Three-Dimensional Spine Parameters can Differentiate Between Evolutive and Non-Evolutive Patients with AIS at 
the Initial Visit
Marie-Lyne Nault, MD, MSc; Stefan Parent, MD, PhD; Marjolaine Roy-Beaudry, MSc; Jacques de Guise, PhD; Jean-Marc Mac-Thiong, 
MD, PhD; Hubert Labelle, MD
Canada
Summary: Prediction of curve progression remains challenging in adolescent idiopathic scoliosis (AIS) at the first visit. The 
objective of this study was to compare 3D morphologic parameters of the spine at the first visit between a non evolutive (NE) 
and in an evolutive (E) group of immature AIS. Differences were found for 5 parameters : Mean 3D apical disks wedging, lower 
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junctional vertebrae axial rotation, torsion, T6 slenderness, T1-L5 slenderness. 
Introduction: Prediction of curve progression remains challenging in adolescent idiopathic scoliosis (AIS) at the first visit. The 
objective of this study was to compare 3D morphologic parameters of the spine at the first visit between a non evolutive (NE) 
and in an evolutive (E) group of immature AIS. 
Methods: A retrospective case-control study was done with all patients presenting the following inclusion criteria at their 
initial visit: (1) Risser sign 0 or 1 (2) Cobb angle between 11 and 40 degrees (3) anteroposterior(AP) and lateral radiograph avail-
able. Exclusion criteria were (1) limb length discrepancy (2) syndromic, neuromuscular or congenital scoliosis. The first group 
was made of surgically corrected AIS (E) (n=19) and the second group was composed of NE patients that reached skeletal ma-
turity (n=18). Computerized measurements were done on reconstructed 3D spines. There were 5 categories of measurements: 
Cobb angles (kyphosis, lordosis), 3D wedging (apical vertebra, mean 2 apical disks), rotation (upper and lower junctional verte-
bra, apical vertebra and disk), torsion and slenderness (height/width ratio of T6, L4, and T1-L5). Non parametric Mann-Whitney 
test were done. 
Results: There was no statistical difference between the two groups for age, 3D Cobb angle, lordosis and kyphosis.
Differences were found for 5 parameters presented in the table. 
Conclusion: This study confirms for the first time the theory of Perdriolle stating that wedging begins in the disks and then in 
the vertebral body and identifies 3D morphologic parameters that could be used in the prediction of AIS evolution. 
Significance: With the rapid evolution of reconstruction software, 3D parameters will become more readily available and 
could help determine which patients are at higher risk of progression. Those results have to be confirm with a prospective 
study and could represent strong basis for the development of a progression prediction model.
 

E-Poster #206
Sagittal Plane Alignment after Posterior Fusion in Adolescent Idiopathic Scoliosis at a Minimum 5 Years Follow-
Up: Pedicle Screws Only vs. Thoracic Hooks in Hybrid Constructs
Georgios Bakaloudis; Mario Di Silvestre, MD; Massimo Balsano, MD; Francesco Lolli
Italy
Summary: Controversy exists regarding loss of thoracic kyphosis seen after thoracic pedicle screws construct for posterior 
fusion in AIS. We revised 88 consecutive AIS patients with a Lenke type 1 curve treated by posterior instrumentation. At a mini-
mum 5 years follow-up, sagittal contour in the thoracic spine was not found less kyphotic when pedicle screws only instru-
mentation were compared to thoracic hooks in hybrid constructs (r=0.002; p>0.05). 
Introduction: Controversy exists regarding loss of thoracic kyphosis seen after thoracic pedicle screws construct for posterior 
fusion in AIS. Aim of our study was to determine whether thoracic pedicle screws have advantages with concern to sagittal 
plane alignment when compared to thoracic hooks in hybrid instrumentations in the treatment of thoracic adolescent idio-
pathic scoliosis (AIS). 
Methods: Eighty-eight consecutive AIS patients with a Lenke type 1 curve treated by posterior instrumentation between 1998 
and 2003 were analyzed. In 45 patients (Group Hy) thoracic hooks (in hybrid constructs) and in 43 patients (Group TPS) thoracic 
screws only were used. Preoperative average age (Hy 15.3 ys vs TPS 16 ys), gender (Hy 38 f/7m vs TPS 37 f/6m), Risser sign 
(Hy 2.9 vs 2.9 TPS), main thoracic curve (Hy 64° vs TPS 65.5°) and thoracic kyphosis (Hy 22.6°vs TPS 21.4°) were similar in both 
groups. Pearson correlation coefficient and univariate analysis of variance were used. 
Results: At a mean follow-up of 7.3 years (5-10), the TPS group achieved a greater final main thoracic curve correction (Hy 
46.4% vs TPS 58.4%; p<0.001), with inferior loss of initial correction (Hy -11.1° vs TPS -1.3°; p<0.0005). Absolute final thoracic 
kyphosis resulted similar (Hy 31.4° vs TPS 25.4°; r=0.002; p>0.05), with both groups showing an equally statistical significant 
amelioration of the sagittal contour [(Hy 49.2%;p<0.001) vs (TPS 43.4%;p<0.001)](p>0.05). A significant correlation between 
absolute kyphosis correction (final-preop) and % main thoracic curve initial correction loss was observed in the Hy Group (r= 
0.35, p< 0.001). The SRS-30 assessment showed an improvement in self-image and satisfaction, without significant differences 
between groups. 
Conclusion: According to the present series results, at a minimum 5 years follow-up, sagittal contour in the thoracic spine 
was not found less kyphotic when pedicle screws only instrumentation were compared to thoracic hooks in hybrid constructs 
(r=0.002; p>0.05). The higher was the loss of initial correction of main thoracic curve, seen in the Hybrid Group, the greater was 
the postoperative absolute kyphosis at T5-T12 level (r= 0.35, p< 0.001). 
Significance: Level 3
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E-Poster #207
Effect of Multi Rib Osteotomy on Pulmonary Functions after Correction of Adolescent Scoliosis
Abla M. Hamed; Youssry El Hawary
Egypt
Summary: Rib osteotomy technique is used for giving more flexibility of the spine during correction.However,it leads to chest 
cage disruption and affection of pulmonary functions 
Introduction: Rib osteotomy technique is used for giving more flexibility of the spine during correction especially in severe 
and rigid curves. However,rib osteotomy leads to a type of chest cage disruption and affection of pulmonary functions 
Methods: A prospective study of 50 patients who underwent posterior spinal fusion for correction of adolescent scoliosis.
Patients were divided according to number of ribs osteotomy into two groups.Group1(n=16)who underwent posterior fusion 
in addition to rib osteotomy from 1-3 ribs,while group2(n=34)who had rib osteotomy from 4-6 ribs.All patients were evaluated 
regarding pulmonary functions and Cobb’s angle preoperatively, post operatively, one year and two years post operatively. All 
patients received pulmonary rehabilitation program from one week postoperative till one years post operative 
Results: Curve correction:The mean Cobb’s angle at the preoperative and final follow up for group1was72.9±22.9 degree 
and11.2±3.9degree respectively(85%correction).In group2it was75.7±21.7 degree preoperatively and18.3±10.9 degrees at 
final follow up(76% correction).Pulmonary functions:Pre operatively there was no significant difference between2groups.
Immediately postoperative there was significant reduction regarding FVC by about39%in group1and69% in group2.Another 
significant reduction was observed in MVV by about 60% in both groups.One year post operative FVC showed significant im-
provement in group1 by 57%while in group2 It was 28%.MVV showed another significant improvement by about72% and 54% 
in group1 and 2 respectively.Two years post operative showed no mean improvement in both groups which not exceeded 
6%improvement 
Conclusion: Multi rib osteotomy more than3 ribs has a negative effect on pulmonary function extended till one year postop-
erative even with application of pulmonary rehabilitation program. However, rib osteotomy from 1-3 ribs has a negative effect 
just immediately postoperatively which converted at1 and 2 years post operative 
Significance: Rib osteotomy technique has a positive significant effect on curve correction however it has severe negative 
effect on pulmonary functions especially with osteotomy for more than3 ribs. Pulmonary rehabilitation program has positive 
significant effect on improving pulmonary functions
 

E-Poster #208
Disease Severity and Treatment in Adolescent Idiopathic Scoliosis: The Impact of Race and Socioeconomic Status
Neil Bharucha; Per D. Trobisch, MD; Kristin E. Kean, BA; Sandra Richard, MA; Yolanda Bucello, BA; Baron S. Lonner, MD
United States
Summary: Race and socioeconomic status have been shown to affect disease severity and access to care in the recent ortho-
paedic literature. We analyzed how these parameters affected disease severity and initial treatment in patients with adolescent 
idiopathic scoliosis. Major curve magnitude and percentage of patients with curves in the surgical range were greater in black 
patients than white patients. 
Introduction: Although studies have been conducted on the prevalence of AIS by race, no studies have described disease 
severity at presentation. This study aimed to assess the association between race and socioeconomic status (SES) with disease 
severity at presentation in AIS patients. 
Methods: A retrospective chart review of 403 AIS patients in a single practitioner’s office between 2004-2009 was performed. 
Race, age, family income, major curve magnitude, and prescribed initial treatment (observation, brace, or surgery) were as-
sessed. Independent sample t-tests were used to detect group differences in curve magnitude. Pearson Chi2 analysis was used 
to detect group differences for curves in the surgical range (>40°) and the initial treatment. 
Results: Racial identification was: Asian (n=37), Black (n=86), Hispanic (n=44), White (n=219), and Other (n=17). Mean major 
curve magnitude was greater in black (33°) than in white patients (28°, p<0.05). Black patients were more likely to present with 
curves in the surgical range (34% v 24%, p<0.05) and were more likely to have surgery as their initial treatment than white 
patients (34% vs. 19%) (p<0.05). There was no difference in age of presentation. None of the parameters were impacted by SES. 
Conclusion: Major curve magnitude and percentage of patients with curves in the surgical range were greater in black than 
white patients. SES had no impact on disease severity in a single surgeon’s practice. Further study of these issues across mul-
tiple clinics may be instructive in this era of healthcare reform.
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E-Poster #209
Segmental Correction of Adolescent Idiopathic Scoliosis by All-Screw Fixation Method in Adolescents and Young 
Adults Minimum 5 Years Follow-Up with SF-36 Questionnaire
Ching-Hsiao Yu, MD; Po-Quang Chen, MD, PhD
Taiwan
Summary: Forty-nine AIS patients, treated with posterior fusion using all-screw method showed a satisfactory radiographic 
and clinical results without major complications with more than 5-year-followup. Functional outcome assessed by the SF-36 
questrionnaire showed some physical limitation compared to normal populations. The author suggest all-screw method is 
a effective and safe method. Besides, the study also revealed a similar deformity correction results between adolescents and 
young adults. 
Introduction: In last decade, pedicel screws have become the mainstream of the fixation method for spinal deformity correc-
tion. All-screw method has also been proved to be a effective and safe procedure in recent years. 
Methods: Forty-nine consecutive patients were included with minimum of 5- year follow-up (mean, 6.1; range, 5.1-7.3 years ). 
The average age of surgery was 18.5 ± 5.0 years. We assessed radiographic measurements at preoperative (Preop), postopera-
tive (PO) and final follow-up (FFu) period. Curve correction rate, correction loss rate, complications, accuracy of pedicle screws 
and SF-36 scores were analyzed. Two age groups was divided depending on age of surgery and their results were also com-
pared: the adolescent (AIS) group (≤ 20 years, n= 34 ) and the young adult (ADIS) group (> 20 years, n=15 ) 
Results: The average major curve was corrected from 58.0 ± 13.0° Preop to 16.0 ± 9.0° PO, and increased to 18.4 ± 8.6° 
(p>0.05) FFu. This revealed a 72.7% correction rate and a correction loss of 2.4° (3.92%). The thoracic kyphosis decreased little at 
FFu (22 ± 12° to 20 ± 6°, p>0.05). Apical vertebral rotation decreased from 2.1 ± 0.8 PreOP to 0.8 ± 0.8 at FFu (Nash-Moe grad-
ing, p<0.01). Among total 831 pedicle screws, 56 (6.7%) were found to be malpositioned. Compared with 2069 age-matched 
Taiwanese, SF-36 scores showed inferior result in 2 variables: physical function (81.94 versus 96.82) and role physical (61.29 ver-
sus 89.63). No fatal or neurological complications were noted except one postoperative hemothorax. The deformity correction 
was similar between AIS and ADIS group. 
Conclusion: Follow-up more than 5 years, the authors suggest that all-screw method is an efficient and safe method. The 
results between adolescents and young adults was comparable.
 

E-Poster #210
Cross-Ethnicity Comparisons of the Scoliosis Research Society Outcomes Instrument in Adolescent Idiopathic 
Scoliosis
Lee J. Morse, MD; Noriaki Kawakami, M D; Lawrence G. Lenke, MD; Daniel J. Sucato, MD MS; James O. Sanders, MD; Mohammad Diab, MD
United States
Summary: We evaluate differences in the pre-operative Scoliosis Research Society Outcomes Instrument (SRS-30) between 
uS Caucasian, Black, Hispanic, and Asian, as well as Japanese ethnicities in adolescent idiopathic scoliosis. 
Introduction: The SRS-30 was developed using a uS cohort of patients with adolescent idiopathic scoliosis. There are no 
comparative studies of SRS-30 outcomes between multiple uS ethnicities, and between uS and non-uS cohorts. 
Methods: Pre-operative SRS-30 outcomes data were collected from 2371 patients with adolescent idiopathic scoliosis from 
5 different ethnic groups: uS Caucasian (1534), Black (306), Hispanic (104), and Asian (218), as well as a Japanese cohort from 
Nogoya, Japan (209). Outcomes from the 5 domains of the SRS-30 were analyzed and compared between groups. Pair-wise 
comparisons in the SRS-30 domains were adjusted for multiple comparisons using Bonferroni correction. 
Results: Statistically significant differences (p < 0.05) are reported. Japanese and uS Asians had higher Pain scores (Japanese 
4.47, uS Asian 4.47, Hispanic 4.10, Black 4.19, Caucasian 4.05) but lower Appearance scores than other groups (Japanese 2.79, 
uS Asian 2.98, Hispanic 3.13, Caucasian 3.30, Black 3.45). Japanese had the highest Activity scores, while uS Asians had the 
lowest (Japanese 4.30, Caucasian 4.16, Black 4.04, Hispanic 3.98, uS Asian 3.83). Japanese had the highest Mental scores, while 
Hispanics had the lowest (Japanese 4.17, Black 4.01, Caucasian 3.94, uS Asian 3.87, Hispanic 3.77). Japanese and Blacks had the 
highest Total scores (Japanese 3.90, Black 3.90, uS Asian 3.76, Hispanic 3.75, Caucasian 3.84). 
Conclusion: Among several significant differences, Japanese patients had the highest Pain, Activity, Mental and Total scores 
but the lowest Appearance scores. uS Asians resembled Japanese patients in having high Pain scores and low Appearance 
scores, but differed in having lower Activity scores. 
Significance: Ethnic and geographic variations in the SRS-30 must be taken into account when counseling patients about 
operative treatment for adolescent idiopathic scoliosis, and when interpreting outcome studies.
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E-Poster #211
Defining Two Components of Shoulder Imbalance: Clavicle Tilt and Trapezial Prominence
Takashi Ono, MD; Tracey Bastrom, MA; Peter O. Newton, MD; Harms Study Group
Japan

angle: 0.70 and 0.68; trap area ratio: 0.58 and 0.60, respectively). 
Conclusion: Shoulder imbalance is often reported as differences in the “height” of the shoulders. Our analysis suggests there are 2 
distinct regions (lateral and medial) of shoulder height asymmetry. Medial differences reflected in trapezial prominence relate principally 
to deformity created by upward tilted proximal ribs and thus T1 tilt. While, lateral differences in shoulder symmetry as reflected in the 
clavicle angle correlate only weakly with radiographic measures of spinal deformity. This suggests correction of trapezial prominence 
may be more predictable compared to clavicle angulation following scoliosis surgery. 
 
 

Measures of 
shoulder imbalance on clinical photos 
 
 
E-Poster #212 
Posterior Spinal Fusion from T2 to the Sacrum for the Management of Major Deformities in Patients with Parkinson’s Disease. 
A Retrospective Review with Analysis of Complications 
Anouar Bourghli, MD; Ibrahim Obeid; Nicolas Aurouer, MD; Olivier Gille; Vincent Pointillart, MD, PhD; Jean M. Vital 
France 
Summary: T2-sacrum fusion is an option for the management of major deformities in patients with Parkinson’s disease. Despite 
several complications, clinical and radiological results were acceptable with improvement of sagittal and coronal alignment after 
surgery. These results were maintained even in patients who required revision surgery 
Introduction: Spine deformity surgery in Parkinson disease is challenging and complicated. The aim of the study is to evaluate the 
efficiency of the long posterior construct and the incidence and types of perioperative complications, and also to assess patient 
satisfaction following surgery 
Methods: A retrospective review was performed on 12 consecutive Parkinson’s disease patients undergoing a posterior spinal fusion 
from T2 to the sacrum for major deformities in a 2 year span at a single institution. 6 were first surgeries and 6 revision surgeries. The 
aim of the surgery was to correct the coronal and sagittal imbalance, pedicle substraction osteotomy was used in 6 cases. All patients 
had a circumferential fusion at L5S1 using TLIF. Pre-operative, 3 months post-operative and latest follow-up full spine EOS low dose 
radiographs were evaluated by an independant spine surgeon, complications were analyzed. Assessment of the functional outcome 
was made using the SRS-30 questionnaire 
Results: The mean age at index procedure was 68 years. The mean duration of Parkinson disease was 10 years. Mean follow up was 
32.8 months. Sagittal and coronal alignments were improved after surgery with statistical significance, the SVA improved from 15.2 cm 
to 0.5 cm at the latest follow-up. 5 patients were revised 1 time, 3 for instrumentation failure, 1 for an adjacent level instability at T1T2 
and 1 for an epidural hematoma. 1 patient was revised 3 times after adjacent level instability at T1T2. Patients were pleased with their 
clinical outcome based on the SRS-30 questionnaire and most of them would have the same procedure again 
Conclusion: This is the first series of Parkinson’s disease patients undergoing posterior spinal fusion from T2 to the sacrum for 
management of major deformities. This study indicates that good correction of sagittal and frontal balance enables good clinical and 
radiological results that remain stable over time even when complications occur 
Significance: T2-sacrum fusion is a good option for the treatment of spine deformities in Parkinson disease. The instrumentation 
failures occurred during the first 6 months postoperatively in patients without sagittal imbalance, and were probably due to rod 
weakness (5.5 mm rod) and overbending 
 
 
E-Poster #213 
Pre-Op Psychiatric Diagnosis Predicts Occurrence of PTSD Following Elective Lumbar Fusion Better than Extent of 
Procedure or Complications 
Elizabeth Carr; Shannon Hiratzka, MpH; Kate Deisseroth, MD; Kara K. Lanning; Robert A. Hart, MD 
United States 
Summary: Post-Traumatic Stress Disorder (PTSD) is common following lumbar spine fusion. Pre-operative psychiatric disturbance 
was a stronger predictor of PTSD than spinal diagnosis, extent of surgery, and development of complications. Occurrence of PTSD 
negatively impacted self-reported clinical outcome scores. 

Measures of shoulder imbalance on clinical photos

Summary: While most studies 
describe shoulder asymmetry as 
difference in height of shoulders, these 
findings suggest there are 2 distinct 
regions (lateral and medial) of shoulder 
height asymmetry. 
Introduction: Shoulder balance is 
often described as “level” shoulders. We 

hypothesize that there are 2 distinct features of shoulder asymmetry (Clavicle Tilt and Trapezial Prominence) that correspond to 
different underlying radiographic parameters. 
Methods: A consecutive series of 113 pre-operative patients with right main thoracic Lenke 1 and 2 AIS curves were investi-
gated to evaluate the correlations between clinical and radiographic findings of shoulder imbalance. The following parameters 
were defined and evaluated from pre-op clinical photographs: clavicle angle (tilt), trapezial angle, ratio of left to right trapezial 
area (Figure). These were compared to radiographic measures of T1 tilt, first rib angle, magnitudes of curves, and thoracic and 
lumbar apical translation to C7 plumb line and CSVL. 
Results: The average age of patients was 14.1yrs. There were 82 Lenke 1 and 31 Lenke 2 curves with an average thoracic Cobb 
of 52.1 degrees. The clinical clavicle angle ranged from -10.7 to +6.0 degrees (+ = high on left) and had the modest correlation 
with the proximal thoracic curve size, T1 tilt, coronal balance, and thoracic apical deviation (r value, 0.43, 0.42, 0.41 and 0.41, 
respectively). In contrast, medial shoulder trapezial prominence as measured clinically by both the trapezial angle (range: -12.7 
to +6.6) and trapezial area ratio (natural log of ratio range; -1.15 to +0.80) correlated well with the radiographic measures of T1 
tilt and the 1st rib angle (trap angle: 0.70 and 0.68; trap area ratio: 0.58 and 0.60, respectively). 
Conclusion: Shoulder imbalance is often reported as differences in the “height” of the shoulders. Our analysis suggests there 
are 2 distinct regions (lateral and medial) of shoulder height asymmetry. Medial differences reflected in trapezial prominence 
relate principally to deformity created by upward tilted proximal ribs and thus T1 tilt. While, lateral differences in shoulder 
symmetry as reflected in the clavicle angle correlate only weakly with radiographic measures of spinal deformity. This suggests 
correction of trapezial prominence may be more predictable compared to clavicle angulation following scoliosis surgery.

 
Measures of shoulder imbalance on clinical photos
 

E-Poster #212
Posterior Spinal Fusion from T2 to the Sacrum for the Management of Major Deformities in Patients with Parkin-
son’s Disease. A Retrospective Review with Analysis of Complications
Anouar Bourghli, MD; Ibrahim Obeid; Nicolas Aurouer, MD; Olivier Gille; Vincent Pointillart, MD, PhD; Jean M. Vital
France
Summary: T2-sacrum fusion is an option for the management of major deformities in patients with Parkinson’s disease. De-
spite several complications, clinical and radiological results were acceptable with improvement of sagittal and coronal align-
ment after surgery. These results were maintained even in patients who required revision surgery 
Introduction: Spine deformity surgery in Parkinson disease is challenging and complicated. The aim of the study is to evalu-
ate the efficiency of the long posterior construct and the incidence and types of perioperative complications, and also to 
assess patient satisfaction following surgery 
Methods: A retrospective review was performed on 12 consecutive Parkinson’s disease patients undergoing a posterior spinal 
fusion from T2 to the sacrum for major deformities in a 2 year span at a single institution. 6 were first surgeries and 6 revision 
surgeries. The aim of the surgery was to correct the coronal and sagittal imbalance, pedicle substraction osteotomy was used 
in 6 cases. All patients had a circumferential fusion at L5S1 using TLIF. Pre-operative, 3 months post-operative and latest follow-
up full spine EOS low dose radiographs were evaluated by an independant spine surgeon, complications were analyzed. As-
sessment of the functional outcome was made using the SRS-30 questionnaire 
Results: The mean age at index procedure was 68 years. The mean duration of Parkinson disease was 10 years. Mean follow up 
was 32.8 months. Sagittal and coronal alignments were improved after surgery with statistical significance, the SVA improved from 
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15.2 cm to 0.5 cm at the latest follow-up. 5 patients were revised 1 time, 3 for instrumentation failure, 1 for an adjacent level insta-
bility at T1T2 and 1 for an epidural hematoma. 1 patient was revised 3 times after adjacent level instability at T1T2. Patients were 
pleased with their clinical outcome based on the SRS-30 questionnaire and most of them would have the same procedure again 
Conclusion: This is the first series of Parkinson’s disease patients undergoing posterior spinal fusion from T2 to the sacrum for 
management of major deformities. This study indicates that good correction of sagittal and frontal balance enables good clini-
cal and radiological results that remain stable over time even when complications occur 
Significance: T2-sacrum fusion is a good option for the treatment of spine deformities in Parkinson disease. The instrumenta-
tion failures occurred during the first 6 months postoperatively in patients without sagittal imbalance, and were probably due 
to rod weakness (5.5 mm rod) and overbending
 

E-Poster #213
Pre-Op Psychiatric Diagnosis Predicts Occurrence of PTSD Following Elective Lumbar Fusion Better than Extent of 
Procedure or Complications
Elizabeth Carr; Shannon Hiratzka, MpH; Kate Deisseroth, MD; Kara K. Lanning; Robert A. Hart, MD
United States
Summary: Post-Traumatic Stress Disorder (PTSD) is common following lumbar spine fusion. Pre-operative psychiatric distur-
bance was a stronger predictor of PTSD than spinal diagnosis, extent of surgery, and development of complications. Occur-
rence of PTSD negatively impacted self-reported clinical outcome scores. 
Introduction: PTSD has been demonstrated in surgical patients following trauma, cancer, and organ transplant. No assess-
ments of PTSD among lumbar spine fusion patients have been performed. We sought to evaluate the impact of pre-operative 
demographic and peri-operative variable on incidence of post-operative PTSD in patients undergoing lumbar spine fusion. 
Methods: A prospective analysis of lumbar spine fusion patients was performed using the PTSD Checklist (PCL-C) at pre-
operatively , and at 3-, 6-, 9-, and 12-months following surgery. Variables recorded included age, gender, marital and job status, 
education, psychiatric history, complications, ICu stay, EBL, staging of surgery, and post-op ventilation. univariate analysis was 
performed for statistical significance of predictive variables. Clinical outcomes were assessed using ODI and SF-36 scores. 
Results: 74 patients were enrolled; 26 underwent extended lumbar fusion for spinal deformity. 100% follow-up was obtained 
at 1 year; because of the short term effect sought, 2 year follow-up was not sought. PTSD occurred in 22% (16/74) of patients 
at at least one time point. The only variables statistically associated with PTSD were prior psychiatric history (p = 0.02), and 
positive pre-operative PTSD score on the PCL (p=0.01). Occurrence of PTSD post-operatively significantly reduced surgical ben-
efit as measured by ODI (p <.0001) and SF-36 summary scores (p <.003 and p < .0001). 
Conclusion: Post-traumatic stress disorder is frequent after lumbar spine fusion surgery. These symptoms appear to be more 
strongly related to patients’ pre-operative psychiatric state than to the extent of surgery or occurrence of complications. Occur-
rence of PTSD negatively impacted self-reported clinical outcome scores.
 

E-Poster #214
The Effect of Spinal Instrumentation on Kinematics at the Cervicothoracic Junction: Emphasis on Soft Tissue 
Response Using an In-Vitro Human Cadaveric Model
Ryan M. Kretzer, MD; Nianbin Hu, MD; Hidemasa Umekoji, MD; Daniel M. Sciubba, MD; George I. Jallo; Paul C. McAfee, MD; P. Justin 
Tortolani, MD; Bryan W. Cunningham, MSc
United States
Summary: A cadaveric biomechanical experiment was performed to assess the role of instrumentation and soft tissue 
structures at the cervicothoracic junction (CTJ). While a long construct moment arm in the thoracic spine was not shown to 
significantly increase ROM at the supra-adjacent segment, the supraspinous/interspinous ligament (SSL/ISL) complex was 
found to play a significant role in flexion-extension stability and should be preserved if stopping thoracic constructs at T1. 
Introduction: Thoracic pedicle screw (PS) instrumentation is often indicated in the treatment of complex spinal pathology. 
The goal of this study was to determine the role of ligamentous and facet capsule structures at the CTJ as they relate to 
stability above thoracic PS constructs. 
Methods: A 6-degree of freedom spine simulator was used to test multidirectional range of motion (ROM) at C7-T1 in 8 
human cadaveric specimens. Flexion-extension (FE), lateral bending (LB), and axial rotation (AR) at the CTJ were tested in the 
intact condition, followed by T1-T6 PS fixation. Flexibility testing of the T1-T6 PS construct was then performed after sectioning 
the C7-T1 SSL/ISL complex, followed by unilateral and bilateral facet capsule (FC) disruption. Finally, each specimen was 
reconstructed using C5-T6 instrumented fixation. 
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ROM at C7-T1 as the 
percentage of the intact condition. Bar height equals mean value and error bars one standard deviation. Symbols above bars 
denote statistical significance (p<0.05). 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 
 
 
E-Poster #215 
Progression in Patients with Combined Congenital Scoliosis and Rib Anomalies 
Noriaki Kawakami, MD; Taichi Tsuji, MD; Katsushi Takeshita, MD; Manabu Ito, MD, PhD; Haruhisa Yanagida, MD; Shohei Minami; 
Koki Uno, MD, PhD; Morio Matsumoto, MD; Kota Watanabe 
Japan 
Summary: This study was designed to evaluate scoliosis progression in patients with congenital scoliosis (CS) and rib anomalies (RA). 
64 patients matched the inclusion criteria: younger than 10 years of age, minimum F/U 2 years, no treatment procedures, plain X-ray 
films at the first visit and final F/U. Risk factors were determined to be: severe curve at younger age, unilateral involvement of RA, 
mixed type of CS with unilateral unsegemented bar and contralateral hemivertebrae, and wider range of RA. 
Introduction: The goals of this study were to evaluate progression in patients with combined congenital scoliosis (CS) and rib cage 
anomalies (RA), and to determine risk factors for progression. 
Methods: Based on a survey of patients with combined CS and RA that was conducted via questionnaires (response rate 50.5%), 64 
patients matched the inclusion criteria: younger than 10 years of age at the first visit, minimum F/U 2 years, no treatment procedures, 
plain X-ray films at their first visit and final F/U. Plain X-ray images were evaluated in terms of range & type of RA, severity & type of 
CS, thoracic height, and associated anomalies. 
Results: Of the 64 patients, there were 25 males and 39 females with an average age of 2.4 years at the first visit and 10.8 years at 
the final F/U. Average F/U time was 8.3 years. 43 of the 64 patients had unilateral RA. RA included rib fusion in 45, mixed rib fusion 
and defect in 11, rib proximity w/o any rib fusion in 5, and rib defect in 3. Vertebral anomalies included failure of formation in 5, failure of 
segmentation in 17 and mixed type in 40. The magnitude of scoliosis was 41.6° at the first visit and 60.9° at the final F/U. Scoliosis 
progression per year was 2.7°/y in 64 patients, 2.0°/y in bilateral involvement and 3.1°/y in unilateral, although 5 patients did not show 
any progression. One third of the rib cage was involved in 28 patients, two thirds in 25, and almost all in 11. Progression rate in patients 
with almost all involvement (3.1°/y) was statistically higher than those with one third involvement (2.2°/y). Cases with unilateral 
unsegmented bar with contralateral hemivertebrae demonstrated much higher progression rates (4.1/y) than any other types of 

ROM at C7-T1 as the percentage of the intact condition. Bar height equals 
mean value and error bars one standard deviation. Symbols above bars denote 
statistical significance (p<0.05).

Results: While the application of a long 
segment thoracic construct stopping at T1 
did not significantly increase FE peak ROM at 
the supra-adjacent level, sectioning the SSL/
ISL significantly increased flexibility, produc-
ing 35% more motion than the intact 
condition (p<0.05). Subsequent FC section-
ing had little additional effect on ROM in FE. 
Alternatively, the application of thoracic PSs 
had a stabilizing affect on the supra-adjacent 
C7-T1 segment in AR, leading to a decrease 
in peak ROM to 83% of intact (p<0.05) 
presumably due to the interaction between 
T1 instrumentation and the supra-adjacent 
C7-T1 facet joints. In LB, each treatment 
group demonstrated trends towards 
increased supra-adjacent ROM, however 
these trends did not reach statistical 
significance (p>0.05). 
Conclusion: When stopping thoracic 
constructs at T1, care should be taken to 
preserve the SSL/ISL complex to avoid 
destabilization of the supra-adjacent CTJ, 
which may manifest clinically as proximal 

junction kyphosis. If a T1 laminectomy is required for neural decompression or surgical access, instrumentation should be 
extended into the cervical spine. Facet capsule disruption may not be an acutely destabilizing event due to the interaction of 
the C7-T1 facet joints with T1 instrumentation.
 

The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

E-Poster #215
Progression in Patients with Combined Congenital Scoliosis and Rib Anomalies
Noriaki Kawakami, MD; Taichi Tsuji, MD; Katsushi Takeshita, MD; Manabu Ito, MD, PhD; Haruhisa Yanagida, MD; Shohei Minami; Koki 
Uno, MD, PhD; Morio Matsumoto, MD; Kota Watanabe
Japan
Summary: This study was designed to evaluate scoliosis progression in patients with congenital scoliosis (CS) and rib 
anomalies (RA). 64 patients matched the inclusion criteria: younger than 10 years of age, minimum F/u 2 years, no treat-
ment procedures, plain X-ray films at the first visit and final F/u. Risk factors were determined to be: severe curve at younger 
age, unilateral involvement of RA, mixed type of CS with unilateral unsegemented bar and contralateral hemivertebrae, and 
wider range of RA. 
Introduction: The goals of this study were to evaluate progression in patients with combined congenital scoliosis (CS) and rib 
cage anomalies (RA), and to determine risk factors for progression. 
Methods: Based on a survey of patients with combined CS and RA that was conducted via questionnaires (response rate 
50.5%), 64 patients matched the inclusion criteria: younger than 10 years of age at the first visit, minimum F/u 2 years, no treat-
ment procedures, plain X-ray films at their first visit and final F/u. Plain X-ray images were evaluated in terms of range & type of 
RA, severity & type of CS, thoracic height, and associated anomalies. 
Results: Of the 64 patients, there were 25 males and 39 females with an average age of 2.4 years at the first visit and 10.8 years 
at the final F/u. Average F/u time was 8.3 years. 43 of the 64 patients had unilateral RA. RA included rib fusion in 45, mixed rib 
fusion and defect in 11, rib proximity w/o any rib fusion in 5, and rib defect in 3. Vertebral anomalies included failure of forma-
tion in 5, failure of segmentation in 17 and mixed type in 40. The magnitude of scoliosis was 41.6° at the first visit and 60.9° 
at the final F/u. Scoliosis progression per year was 2.7°/y in 64 patients, 2.0°/y in bilateral involvement and 3.1°/y in unilateral, 
although 5 patients did not show any progression. One third of the rib cage was involved in 28 patients, two thirds in 25, 
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and almost all in 11. Progression rate in patients with almost all involvement (3.1°/y) was statistically higher than those with 
one third involvement (2.2°/y). Cases with unilateral unsegmented bar with contralateral hemivertebrae demonstrated much 
higher progression rates (4.1/y) than any other types of vertebral anomalies. 5 patients were treated with some respiratory sup-
port (home oxygen therapy in 2, BIPAP in 2 and assisted ventilation in 1). 
Conclusion: Risk factors in patients with combined CS and RA were determined to be: severe curve at younger age, unilateral 
involvement of RA, mixed type of CS with unilateral unsegemented bar and contralateral hemivertebrae, and wider range of RA. 
Significance: By evaluating progression in patients with combined CS and RA, we could determine risk factors for progression 
in primary thoracic insufficiency syndrome.
 

E-Poster #216
Safety and Accuracy of Pedicle Screw Placement in Young Children with Scoliosis
Feng Zhu; Yong Qiu, MD; Bin Wang, MD; Yang Yu; Zezhang Zhu, MD; Bangping Qian; Xu Sun, MD, PhD
China
Summary: An analysis of 242 pedicle screws inserted in young children with scoliosis showed good safety and accuracy. 
There were 18 screws in malposition but only two were supposed to be related to neurologic complications. 
Introduction: Neurovascular complication remains one of the great concerns when placing pedicle screws especially when 
applied to unmatured spine. We reported the results of a retrospective study on the safety and accuracy of pedicle screw inser-
tion in the patients younger than 10 years old with spinal deformities. 
Methods: A total of 37 consecutive cases subjected to posterior pedicle-based instrumentation for scoliosis were analyzed in 
terms of the accuracy of pedicle insertion. The patients included 19 girls and 18 boys, with a mean age of 5.4 years at surgery 
(range 2-10 years old). Etiologic diagnosis were congenital scoliosis in 28, early onset idiopathic scoliosis in 6, neuromuscular 
scoliosis in 2, and scoliosis associated with achondroplasia in 1. The average preoperative coronal Cobb’s angle was 58° (ranged 
40°-120°). On the postoperative CT scans, the penetration of medial, lateral pedicle cortex and anterior vertebral cortex by 
screws were analyzed. 
Results: A total of 242 pedicle screws were inserted with 6.5 screws per patient. There were 18 screw malpositions (7.4%) with 
the definition of 2 mm penetration out the cortex. The malpositions were lateral in 5, medial in 8 and anterior in 5. Screw relat-
ed neurologic complication occurred in two patients, one transient paraparesis and one dural tear. Two screws were pulled out 
and repositioned during surgery. There were no other screw-related visceral complications. The mean postoperative Cobb’s 
angle was 28° (ranged 6°-65°). The incidence of screw malposition in malformed vertebra and in concave side was higher than 
that in normal vertebra and in the convex side. 
Conclusion: Screw mal-positioning in posterior pedicle instrumentation was not rare but neurological complication related to 
the mal-positioning was low. 
Significance: Pedicles screws used in unmatured spine won’t increase the risk of neurologic complication.
 

E-Poster #217
Sagittal Spinopelvic Parameters of Children with Early Onset Scoliosis
Ron El-Hawary, MD; Peter F. Sturm, MD; Patrick J. Cahill, MD; Amer F. Samdani, MD; Michael G. Vitale, MD, MPH; Peter G. Gabos, MD; 
Nathan D. Bodin, MD; Charles R. d’Amato, MD, FRCSC
Canada
Summary: Sagittal spinopelvic parameters have not been defined for children with Early Onset Scoliosis (EOS). Sagittal-
plane alignment may affect the natural history as well as affect the outcome of surgical treatment for this condition . With the 
exception of pelvic tilt, sagittal-plane spinopelvic parameters in a group of children with EOS were found to be similar to those 
published for children without spinal deformity. 
Introduction: Abnormal sagittal spinopelvic parameters have been demonstrated to be related to the development of 
spondylolisthesis. In children without spinal deformity, these parameters change during the first ten years of life; however, 
spinopelvic parameters have not been defined in children with significant Early Onset Scoliosis (EOS). Sagittal plane alignment 
may affect the outcome of growing systems used in the treatment of EOS. The purpose of this study is to define sagittal plane 
spinopelvic parameters in children with EOS. 
Methods: Standing, lateral radiographs of 33 untreated patients with EOS greater than 50 degrees were evaluated. Sagittal 
spine parameters (sagittal balance, thoracic kyphosis (TK), lumbar lordosis (LL)) and sagittal pelvic parameters (pelvic incidence 
(PI), pelvic tilt (PT), sacral slope (SS), modified pelvic radius angle (PR)) were measured. These results were compared to those 
reported by Mac-Thiong et al (Spine, 2004) for a group of asymptomatic (i.e. without spinal deformity) children of similar age. 
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Results: These patients had a mean age of 9.5 years and mean scoliosis of 74.8 ± 3.7°. Mean sagittal spine parameters were: 
Sagittal balance (+3.1 ± 4.9 cm), TK (41.0 ± 26.3°), and LL (46.6 ± 18.9°). These values were similar to those reported for asymp-
tomatic subjects. Mean sagittal pelvic parameters were measured for PI (48.5 ± 16.0°), PT (11.3 ± 12.4°), SS (36.8 ± 12.1°), and PR 
(63.8 ± 22.2°). Although PI and SS were similar to age-matched normals, PT was significantly higher in the study population. 
Conclusion: Sagittal plane spine parameters in children with EOS were similar to those found in children without spinal 
deformity. Likewise, pelvic parameters (PI,SS,PR) were similar; however, those children with EOS had increased pelvic tilt as 
compared to normal. 
Significance: Sagittal plane spinopelvic parameters have been defined for a group of children with EOS and, with the excep-
tion of pelvic tilt, were found to be similar to those published for children without spinal deformity. This data may be useful as 
a baseline in determining prognosis for children with EOS who are treated with growing systems.
 

E-Poster #218
CT Lung Volume Studies are Still Necessary to Document Volume Changes in Early-Onset Scoliosis (EOS)
Anna McClung, RN; Charles E. Johnston, MD; Salah Fallatah, MD,FRCS(C); B. Stephens Richards, MD
United States
Summary: Plain xray measures of thoracic dimensions have moderate correlation to CT volume determinations, but predicted 
lung volumes from surrogate measures on 2 dimensional xrays are too discrepant from actual CT volume to allow CT scans to 
be replaced for lung volume determination in EOS patients. 
Introduction: Due to radiation-related health concerns, CT scanning is being more critically scrutinized in pediatric patients. 
Attempting to identify surrogate measures of thoracic/lung volume parameters from plain xrays, we have correlated such 
measures to CT volumes in our EOS population. 
Methods: Xray measures of deformity and thoracic dimensions (MT Cobb, T1-12 coronal length, T6 coronal width, T6-sternal 
sagittal width, pelvic width), and 2 products of Th measures were correlated to 84 CT volume studies (range 181-2020 cc) 
obtained in 69 patients with EOS (age 0+6-9+3). Scan dx’s included 41 congenital, 12 syndromic, 17 IIS, 8 idiopathic-like, 2 NF, 4 
skel. dysplasia. Pearson correlation coefficients were determined for 7 variables with 3 CT volumes (convex, concave, and total 
lung). 
Results: MT Cobb(mean 54°,range 13-108) and T6 sag width had no correlation with any CT volume. T1-12 length (r=.69), T6 
width (r=.65), pelvic width (r=.58), chest vol (T1-12 x T6wid x T6 sagwid) (r=.67) all correlated with total CT volume at p<.0001, 
with same significance for CT vol convex and concave. Multiple regression of thoracic measures resulted in a prediction equa-
tion CT total= -885 + 4.6 (T6 width) + 4.65 (T1-12 length) + 6.1 (pelvic width), r2=0.56, with T1-12 length the most significant 
contributor. Equations for convex and concave predicted volumes had similar r2 = .53 and .51 respectively. However predicted 
total CT volume was only within 163cc (21%) of actual volume in 50% of cases, and within 394cc (86%) in 95% of cases. Con-
cave and convex predicted values were similarly discrepant with actual volumes. 
Conclusion: Plain 2-dimensional xray measurements of thoracic parameters statistically correlate moderately with actual CT 
volumes. However predicted volumes from these plain xray measures are insufficiently accurate to be useful for documenta-
tion of indication for or result of treatment. Surrogate measures do not replace actual CT volume determinations in our EOS 
population. 
Significance: Direct CT volume measurement remains the most accurate method to evaluate lung volume in EOS patients.
 

E-Poster #219
Severity Classification of Early-Onset Scoliosis
Sumeet Garg, MD; Anna McClung, RN; Charles E. Johnston, MD; B. Stephens Richards, MD
United States
Summary: A severity score for early onset scoliosis (EOS) is described incoporating the systemic fragility often associated with 
EOS. An increased severity score may provide information regarding prognosis of the disease. 
Introduction: Early-onset scoliosis (EOS) is usually classified by radiographic deformity, neglecting associated systemic dis-
ease. A new classification system was developed to incorporate the overall medical and bone fragility with the spine and chest 
deformity of patients with EOS. 
Methods: To stratify severity, score includes age at first intervention (0-2 points), nutritional + functional status (0-5 points: 
BMI, osteopenia, co-morbidities, ambulatory status), pulmonary status (0-3: degree ventilator dependence), radiographic defor-
mity (1-4: Cobb, flexibility, T1-12 length, anomalies). Maximum possible score is 14. To achieve this score a patient would be 
non-ambulatory due to systemic disease, on full time mechanical ventilation, have a severe, stiff, congenital spinal deformity 
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with multiple rib fusions or absences, and have intervention before age 4. Records and radiographs of all patients treated surgi-
cally at a single institution were reviewed and scored. 
Results: 36 patients have been treated surgically for EOS since 2003. Mean age at start of treatment was 5.1 yr (range 1.3-
9.3). Diagnoses include syndromic (20), neuromuscular (6), congenital (5), idiopathic (3), and thoracogenic (1). 9 patients had 
congenital EOS, with 8 having either multiple rib fusions or absences. Average BMI was 15.9 (range 10.1-30.2); only 6 patients 
had BMI > 20. 12 patients are nonambulatory, 4 are ventilator dependent either night or fulltime. 23 had growing rod spine im-
plants and 13 had growing implants with rib anchors. Severity scores ranged from 2 (e.g. IIS with normal BMI) to 11 (ventilator-
dependent non-ambulator with myopathy and low BMI/osteopenia), with a mean of 6. 
Conclusion: Radiographic deformity alone fails to classify patients with EOS adequately. Many patients have severe co-mor-
bidities that directly affect outcome of surgical intervention, thus the need for a comprehensive yet usable scoring method 
assessing medical, functional, and radiographic parameters. 
Significance: The EOS severity score should be useful as a prognostic tool when evaluating treatment options for these com-
plex patients.
 

E-Poster #220
Increased Rates of Anchor Failure can be Predicted by an Early Onset Scoliosis Severity Score
Sumeet Garg, MD; Anna McClung, RN; Charles E. Johnston, MD; B. Stephens Richards, MD
United States
Summary: Spine and rib anchor implant failure is common in early onset scoliosis. A prognostic scoring system incorporating 
systemic severity of EOS was predictive in identifying patients at risk for more frequent episodes of implant failure. 
Introduction: Surgical treatment with fusion-less spine and rib-based implants for patients with early onset scoliosis (EOS) is 
almost universally beset by implant complications. A comprehensive assessment score of overall severity may identify those at 
risk for complications. 
Methods: An EOS severity score including nutritional status, medical health, radiographic deformity/flexibility and functional 
status was developed, with a maximum score of 14. Records and radiographs of all patients treated surgically at a single institu-
tion were reviewed. Complications were divided into implant (spine or rib-based), neurologic, surgical site infection, and skin 
erosion. 36 EOS patients have been treated surgically since 2003 with an average age of 4.7 years (range 1.3-9.3). Diagnoses 
included syndromic (20), muscular dystrophy (6), congenital (5), idiopathic (3), and thoracogenic (1). 4 patients recently oper-
ated have not been lengthened and are excluded from complications analysis. 
Results: Severity scores ranged from 2-11 (mean 6). 23 had spine-based growing implants (mean severity 5.4) while 13 had 
rib-based (mean severity 8.1, p<.001). Implant complications were common, averaging 0.55 episodes of rib anchor failure and 
0.25 episodes of spine anchor failure per surgical procedure, in spite of 11 patients having no failures. Overall anchor failures/
procedure was 0.65. Patients with > 0.4 failures/procedure had higher severity score (7.9 vs 5.5, p<.008) than those with <0.4. 
Complications not correlated to severity score included 5 infections requiring I&D, 3 implant erosions through skin, 4 intra-
operative neuromonitoring changes and 2late motor deficits (1 brachial plexus injury after VEPTR, 1 paraparesis from thoracic 
pedicle screw migration). 
Conclusion: Many EOS patients have severe co-morbidities that directly affects success of surgical intervention. A higher 
(more severe) score correlates with an increased frequency of anchor complications. Patients with more severe disease are 
more likely to be treated with rib-based devices. The incidence of neurologic injury, infection, and skin erosion was too small to 
be related to the severity score. 
Significance: The EOS severity score appears to identify patients at higher risk for anchor complications.

 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

E-Poster #221
MRI Analysis of Idiopathic Scoliosis with a Curvature >25 Degrees: A Prospective Study
Masatoshi Inoue; Hidehisa Torikai; Hirotaka Murakami; Yoshinori Nakata, MD
Japan
Summary: MRI revelaed that 27(13%) of 215 patients with idiopathic scoliosis with a curvature > 25 degrees had neural axis 
abnormalities(NAA), such as syringomylia and Chiari malformations. Male gender, the age at first visit < 11 years, and abnormal 
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neurologic deficits were statistically significant differences between patients with NAM and those without NAM. 
Introduction: With the development of magnetic resonance imaging (MRI), neural axis abnormalities (NAA) such as syringo-
myelia and Chiari malformations are frequently found in patients with idiopathic scoliosis (IS). However, there have been no 
large prospective studies for identifying NAA in patients with brace treatment. 
Methods: This is a prospective case series of consecutive patients with a presumed diagnosis of IS between 2005 and 2009. 
215 (18 males and 197 females) patients with a curvature > 25 degrees were examined for NAA using MRI. All patients had a 
presumed diagnosis of IS. At first visit, the mean age at first visit was 12.2 years and the mean Cobb’s angle was 31.3 degrees. 
using MRI, hindbrain and spinal cord abnormalities were examined. The criterion used for the diagnosis of Chiari 1 malforma-
tion was herniation of at least one tonsil 5mm or more below foramen magnum. The presence of neurologic symptoms and 
abnormal neurologic signs were also examined. 
Results: There were 27 (13%) patients (5males and 22 females) who had NAA on MRI. MRI revealed syringomyelia with Chiari 
malformations in 11 patients, syringomyelia in 8, Chiari malformations in 7, and low conus medullaris in 1. The mean initial 
Cobb’s angle with NAA is 30 degrees, while the mean initial Cobb’s angle without NAA is 31 degrees. Regarding the age at 
first visit <11 years, male gender, and presence of abnormal neurologic signs including asymmetric superficial abdominal 
reflex (SAR), sustained clonus, and diminished sensation, there were statistically significant differences between the patients 
with NAA and those without NAA (p<0.05). During follow-up, 48 patients received scoliosis surgery, and 5 patients received 
foramen magnum decompression surgery. 10 (37%) of 27 patients with NAA received scoliosis surgery, while 38 (20%) of 188 
patients without NAA received (p<0.05). 
Conclusion: Our results suggest that MRI studies are recommended in patients with brace treatment, especially in early-onset 
patients with abnormal neurologic deficits. The presence of NAA on MRI might be a risk factor for curve progression.
 

E-Poster #222
A Randomized, Double Blind, Controlled Trail of Perioperative Gabapentin Use to Decrease Opioid Consumption 
in the Pediatric Idiopathic Spinal Fusion Patient
Lynn M. Rusy, MD; Keri Hainsworth, PhD; Tom J. Nelson, PharMD, RPh; Michelle Czarnecki; J. C. Tassone, MD; John G. Thometz, MD; 
Roger Lyon, MD; Richard J. Berens, MD; Steven Weisman, MD
United States
Summary: Surgical correction of idiopathic scoliosis results in challenging post operative pain control. The use of Gabapentin 
was an effecive perioperative analgesic, allowing the reduction in the amount of morphine needed to treat post operative 
pain. 
Introduction: In a double-blind, randomized controlled trial, we examined whether gabapentin decreases post-operative 
opioid consumption for pediatric spinal fusion patients with idiopathic scoliosis. 
Methods: Patients, ages 9-18, received preoperative gabapentin (15mg/kg, treatment) or placebo. Anesthesia was standard-
ized. After surgery, all patients received standardized patient-controlled analgesia (PCA) opioid and continued on either gabap-
entin (5mg/kg) or placebo three times per day for 5 days. 
Results: Data from 59 patients (30 placebo, 29 gabapentin) did not differ in demographics or side effects. Total morphine 
consumption was significantly lower in the gabapentin group on Postop day 0, 1 and 2. Gabapentin significantly reduced first 
pain scores in the recovery room (2.5) and the evening of surgery (3.4). 
Conclusion: Perioperative use of gabapentin appears to be an efficacious adjunct to standard opioid therapy for postopera-
tive pain in teenage children undergoing spine fusion. 
Significance: Perioperative oral gabapentin reduced amount of morphine used for postoperative pain after spinal fusion 
surgery. Initial pain scores were lower in the treatment group.
 

E-Poster #223
Direct Vertebral Body Derotation, Thoracoplasty or Both: Which is Better with Respect to Inclinometer and SRS-22 
Scores?
Steven W. Hwang, MD; Amer F. Samdani, MD; Peter O. Newton, MD; Baron S. Lonner, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, 
MA; Patrick J. Cahill, MD; Randal R. Betz, MD
United States
Summary: We evaluated 203 patients from a prospective, longitudinal database to ascertain which surgical techniques of 
thoracoplasty (Th), direct vertebral body derotation (DVBD), or both (Th/DVBD) achieved the best post-op results by inclinom-
eter and SRS scores. Patients with mild rib prominences have equivalent post-op inclinometer values for all three groups, but 
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higher SRS self-image scores for Th/DVBD. For larger rib humps, significantly better results are achieved with thoracoplasty, but 
SRS scores remain comparable. 
Introduction: DVBD and Th are powerful tools for correction of rib humps in patients with AIS. We evaluated Th, DVBD, and 
Th/DVBD with respect to post-op inclinometer readings and SRS scores to determine which provides the best correction of rib 
hump and patient satisfaction. 
Methods: A prospective longitudinal database was queried to identify AIS patients who underwent a PSF with pedicle screws 
and 2 yrs follow-up. 203 patients were identified and divided into 3 groups: 1) Th alone (N=30), 2) DVBD alone (N=122), and 3) 
both Th/DVBD (N=51). Patients were subdivided into categories based on their pre-op inclinometer reading: 1) ≤ 9° (mild), 2) 
10-15° (moderate), and 3) ≥16° (severe). Pre- and post-op inclinometer readings and SRS scores were compared using ANOVA. 
Results: Overall, the groups were similar preoperatively except for the DVBD group having higher percent thoracic flexibility. 
The preoperative rib hump values were Th=13.2, DVBD=14.0, and Th/DVBD=12.9 (p=0.27). Taken collectively, the post-op 
2-year inclinometer readings were similar for all three groups (Th=5.2, DVBD=7.0, Th/DVBD=5.6, P=0.66). However, the SRS-
22 self-image scores were significantly better for patients having both Th/DVBD (Th=3.4, DVBD=3.4, Th/DVBD=3.8, P<0.01). 
When patients were stratified by severity of pre-op rib humps, all patients with mild prominences achieved similar corrections, 
although SRS self-image scores were highest in the Th/DVBD group. In patients with moderate and severe pre-op rib promi-
nences, the addition of Th was necessary for optimal rib hump correction, but there was no difference in SRS-22 domains 
(Table 1). 
Conclusion: Our results suggest that Th alone, DVBD alone, or both Th/DVBD provide equivalent inclinometer results in 
patients with mild preoperative rib humps, but higher SRS-22 self-image scores are achieved using both Th/DVBD. For more 
severe rib prominences (> 10°), better inclinometer readings are achieved with thoracoplasty, although SRS-22 self-image 
scores are comparable. 
Significance: Although thoracoplasty provides optimal correction in patients with moderate to severe rib humps, SRS self im-
age scores are equivalent when compared to direct vertebral body derotation alone.
 

E-Poster #224
Neurocentral Synchondrosis Screws to Create and Correct Experimental Deformity
Hong Zhang, MD; Daniel J. Sucato, MD, MS
United States
Summary: In an immature pig model, pedicle screw epiphysiodesis of the neurocentral synchondrosis (NCS) produced an av-
erage scoliosis of 39 degree to the ipsilateral side and the deformity was limited by delayed screw inhibition of the NCS on the 
contralateral side with 46% correction. This study demonstrated that pedicle NCS screw placement inhibited the overgrowth 
of the NCS to prevent further curve progression obtaining some correction of the deformity. This strategy may have some role 
in the treatment of growing patients with spinal deformity. 
Introduction: Pedicle screw neurocentral synchondrosis (NCS) epiphysiodesis can create scoliosis to the ipsilateral side in an 
immature pig model. This study sought to determine whether screw inhibition of the NCS on the contralateral side could limit 
or correct this scoliosis. 
Methods: 11 one-month-old pigs were randomly assigned to 3 groups: Sham (n=3) no pedicle screw fixation; Scoliosis-
untreated (n=4): right double pedicle screws crossing the NCS from T7 to T14; Scoliosis-treated (n=4): the same as scoliosis-
untreated except that a second set of double pedicle screws were placed in the left pedicles at 6 weeks. All animals were 
euthanized at 17 weeks and plain radiographs, axial CT images and histological analyses were performed. 
Results: All animals had surgery without neurologic problems. Scoliosis was seen in: sham: 0 of 3 animals; scoliosis-untreated: 
4 of 4 animals, average of 38.8 ± 10.4°; and scoliosis-treated: 4 of 4 animals, average of 20.8 ± 4.7°. Apical vertebral rotation 
occurred toward the screw side and was greater in the untreated (24.5 ± 2.6°) than in the treated (15.2 ± 3.6°) and the sham 
group (0°) (p=0.0001). The NCS screws produced 12% shortening of the pedicle and 43% narrowing of the spinal hemi-canal 
on the screw-insertion side to create scoliosis in every animal. In the scoliosis-treated group a 38% reduction of the apical 
vertebral rotation and a 46% correction of the scoliosis was seen (Figure). 
Conclusion: Contralateral staged pedicle NCS screw placement inhibited the overgrowth of the NCS to prevent further curve 
progression obtaining some correction of the deformity. The NCS screw epiphysiodesis can create and reverse the scoliosis in 
an immature pig model. 
Significance: Pedicle screw epiphysiodesis of the faster-growing NCS has the potential to arrest or reverse progressive spine 
deformity. This growth modulation strategy would be especially useful in young scoliosis patients where formal arthrodesis of 
the spine results in a short trunk and limits lung development and ultimately has a detrimental effect on pulmonary function.
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E-Poster #225
Bilateral ‘Percutaneous’ Rib-to-Pelvis VEPTR Technique for the Management of Early Onset Scoliosis. An Alterna-
tive to ‘Growing Rods’?
John T. Smith, MD
United States
Summary: This is a retrospective review of 37 patients with EOS treated with the Bilateral Rib-to-Pelvis VEPTR technique. This 
technique is a viable alternative to Growing rods with comparable adverse events. 
Introduction: Early Onset Scoliosis (EOS) describes progressive spinal deformity of varying etiologies in the growing child. The 
management of EOS is a challenging problem with many treatment options and strategies, but no conclusive evidence for the 
optimal treatment method. 
Methods: This is an IRB approved retrospective review of 37 consecutive patients treated for EOS at our institution using the 
Bilateral Percutaneous VEPTR Technique without concomittent thoracoplasty. 
Results: Patients were divided into two functional groups: 18 were ambulatory (Group A) and 19 were non-ambulatory 
(Group B).  
For Group A, the diagnosis was: EOS:14; Neurofibromatosis Type I:2; Neuromuscular Kyphosis:1; Kyphoscoliosis:1. The average 
age was 6.0 years. The average pre-op coronal cobb angle was 63 degrees and was 44 degrees at last follow-up.The average 
saggital cobb angle was 61.1 degrees and corrected to 54 degrees at last follow-up. The average length of follow-up was 83.9 
months. There were 18 adverse events in 121 procedures (14%). 7 of 18 patients developed significant crouched gait requiring 
conversion rib-to-spine fixation (39%).  
There were 19 non-ambulatory patients in Group B. The diagnosis was Spina Bifida:6;Myopathy:6;Cerebral Palsy:4; and syn-
dromic scoliosis:1. The average length of follow-up was 63.8 months. The average pre-op coronal cobb was 64 degrees and 
improved to 38 degrees at latest follow up. The saggital cobb improved from 70 degrees pre-op to 47 degrees. There were 15 
adverse events in 100 procedures (15%). 
Conclusion: The Salt Lake City Bilateral Percutaneous Rib to Pelvis VEPTR technique represents the only FDA approved ap-
proach to the management of EOS using growing instrumentation. This procedure is simple, minimally invasive, and does not 
compromise alternative treatment pathways if there is failure of the technique. We no longer use this technique in ambula-
tory children due the the significant incidence of crouched gait postoperatively. Complication are comparable to growing rod 
procedures. 
Significance: This technique represents one method in the ongoing evolution of new ways to manage EOS in the growing 
child.
 

The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical 
device is being discussed for an ‘off label’ use).
 

E-Poster #226
Off Label Use of rhBMP2 in Spinal Surgery: Significant Variation in Amount, Location, and Use in Spine Surgery
Eric Klineberg, MD; Munish C. Gupta, MD; Kirkham B. Wood, MD; Douglas C. Burton, MD; Behrooz A. Akbarnia, MD; Oheneba Boachie-
Adjei, MD; Matthew E. Cunningham, MD, PhD; Robert A. Hart, MD; Richard Hostin, MD; Gregory M. Mundis, MD; Frank J. Schwab, MD; 
Christopher I. Shaffrey, MD; Justin S. Smith, MD, PhD; Shay Bess, MD; International Spine Study Group
United States
Summary: Although the FDA has approved rhBMP 2 for use in anterior spinal fusion since 1990, there has not been approval 
for alternative locations. Many surgeons, however, use rhBMP 2 in an off label manner. This survey of adult spinal deformity sur-
geons determined that amount, location and use of BMP varied significantly amongst spinal surgeons. Additionally, significant 
complications were associated with BMP use including persistent drainage and radiculitis. 
Introduction: rhBMP 2 (InFuse) was approved for anterior interbody fusion in an LT cage in 1990. Since that time, it has been 
used in increasing numbers by spinal deformity surgeons, in off label applications. Some authors have reported improved fu-
sion rates, however there are associated risks. These include increased cost and complications. There are no Level 1 studies to 
guide surgeons in the use, location and amount of BMP in spinal deformity surgery. The purpose of this study is to survey the 
use of BMP amongst spinal deformity surgeons across the country. 
Methods: 14 surgeons, specializing in adult spinal deformity, were surveyed to determine the indications, complications, loca-
tion and amount of BMP used for deformity spinal fusions. The results were tallied and statistical analysis was performed. 
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Results: The indications for using rhBMP 2 in spinal fusion varied widely among the surgeons surveyed. The most important 
factors that led to BMP use were revision surgery, levels to be fused, and smoking history. The most frequent complications 
that were attributed to BMP use were increased post-operative drainage (8/14 surgeons) and radiculitis (10/14 surgeons). 
Anterior BMP (within a cage or femoral ring) was used commonly (11/14 responders), most often for multilevel anterior lumbar 
interbody fusion. The amount of BMP used anteriorly varied from 3 to 6 mg/level. 10/14 used BMP routinely for posterior 
multilevel fusions with the amount varying from 0.85 mg/level to 3.4 mg/level. Revision posterior surgery had the highest use 
overall, with 12/14 surgeons using BMP routinely. The amount of BMP used for posterior multilevel revision surgery varied from 
0.85 mg/level to 4.29 mg/level. 
Conclusion: Off label use of BMP has become prevalent among spinal deformity surgeons in an effort to enhance fusion rates 
and improve surgical outcomes in spinal deformity patients. However, there was a wide variation in the indications, amount 
and location of BMP used. BMP use is not benign and there is an increasing recognition of potential complications. The appro-
priate indications and dosage of BMP in spinal deformity patients remains unknown.

 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

E-Poster #227
Single Growing Rods: Outcome of 23 Cases with Minimum 2 Year Follow-Up after Definitive Fusion
Najma Farooq, FRCS(Tr & Orth); Subhamoy Chatterjee, FRCSEd(Tr&Orth); Stewart Tucker, FRCS; Hilali H. Noordeen, FRCS
United Kingdom
Summary: This consecutive series of 23 patients treated with single submuscular growing rods attained a 58% correction in 
deformity and 4.4cm gain in T1-S1 height when followed up at least 2 years beyond definitive fusion. 
Introduction: Growing rods remain an evolving technique in the treatment of early onset scoliosis. Following a period of 
serial distractions, definitive fusion defines the completion of this treatment regime. In contrast to the increasing numbers of 
studies examining the outcomes of growing rods, studies reviewing the results after final fusion are limited. 
Methods: A retrospective study reviewing clinical and radiological outcomes in 23 patients who had undergone definitive 
spinal fusion after a serial distraction program between 2006 and 2008 at a single centre. Radiological parameters including 
assessment of sagittal and coronal deformity correction, coronal and sagittal balance, T1-S1 heights at: preoperative, pre-final 
fusion, post- final fusion and at the latest follow up. Complications during the treatment period were also examined. 
Results: The average period of distraction before final fusion was 4.6 years with an average of 5.6 distractions. Average Coronal 
Cobb angle preoperatively was 67 degrees, post growth rod insertion was 39 and at the latest follow up after final fusion was 
38, amounting to 58 % correction. The average total gain in T1 S1 length was 4.4cm. Six rod fractures were noted in this series 
with one superficial wound infection. There were no neurological complications and there was no complications related to 
final fusion surgery. 
Conclusion: The single growing rod technique achieves acceptable clinical and radiological results following completion of 
treatment at 2 years post definitive fusion. 
Significance: Serial distraction with the single rod technique remains an effective method of correcting deformity and main-
taining growth. Good outcomes without significant adverse effects were noted with followup beyond definitive fusion for this 
group of patients with early onset scoliosis.
 

E-Poster #228
Age- and Sex-Related Changes in Sagittal Sacropelvic Morphology and Balance in Asymptomatic Adults
Jean-Marc Mac-Thiong, MD, PhD; Pierre Roussouly, MD; Eric Berthonnaud, PhD; Pierre Guigui
Canada
Summary: This study documents the age- and sex-related changes in sagittal sacropelvic morphology and balance in the 
normal adult population. The range of values corresponding to the mean ± 2 SD can provide invaluable information to 
clinicians about the normal range of values expected in 95% of the normal population. This large database can be used as a 
comparison for subjects with spinal pathologies. 
Introduction: Many studies suggest the importance of the sagittal sacropelvic balance and morphology in spinal and hip disorders. 
There is still some debate concerning the relationships between sacropelvic parameters and age or sex in adults. This study investi-
gates the normal age- and sex-related changes in sacropelvic morphology and balance in a white Caucasian adult population.
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at 2 years post definitive fusion. 
Significance: Serial distraction with the single rod technique remains an effective method of correcting deformity and maintaining 
growth. Good outcomes without significant adverse effects were noted with followup beyond definitive fusion for this group of patients 
with early onset scoliosis. 
 
 
E-Poster #228 
Age- and Sex-Related Changes in Sagittal Sacropelvic Morphology and Balance in Asymptomatic Adults 
Jean-Marc Mac-Thiong, MD, PhD; Pierre Roussouly, MD; Eric Berthonnaud, PhD; Pierre Guigui 
Canada 
Summary: This study documents the age- and sex-related changes in sagittal sacropelvic morphology and balance in the normal adult 
population. The range of values corresponding to the mean ± 2 SD can provide invaluable information to clinicians about the normal 
range of values expected in 95% of the normal population. This large database can be used as a comparison for subjects with spinal 
pathologies. 
Introduction: Many studies suggest the importance of the sagittal sacropelvic balance and morphology in spinal and hip disorders. 
There is still some debate concerning the relationships between sacropelvic parameters and age or sex in adults. This study 
investigates the normal age- and sex-related changes in sacropelvic morphology and balance in a white Caucasian adult population. 
Methods: A sample of white Caucasian adults without spinal disorder consisting of 354 males and 355 females aged 37.9±14.7 and 
35.7±13.9 years, respectively. Sacral slope (SS), pelvic tilt (PT), and pelvic incidence (PI) were assessed from a prospective cohort of 
709 asymptomatic adults without spinal pathology (Figure). The ratio between the parameters (SS/PI, PT/PI, PT/SS) were also 
calculated. For all parameters, the range of values corresponding to the mean ± 2 standard deviations (SD) was provided. Parameters 
were compared between males and females using Student t tests, while the relationships between the parameters and age were 
assessed using Pearson’s coefficients. 
Results: There was no significant difference in PI, SS, PT, PT/PI, SS/PI, or PT/SS between males and females. The mean ± 2SD 
range was 32°-74°, 0°-27°, and 24°-55° for PI, PT and SS, respectively. The mean ± 2SD range was greater than 0.5 for SS/PI and 
less than 0.5 for PT/PI. PI was not related to age in either sex group. PT, SS, PT/PI, SS/PI, and PT/SS presented only weak correlation 
coefficients (r ≤ 0.21) with respect to age. 
Conclusion: The current study presents the largest cohort of asymptomatic adults in the literature dedicated to the evaluation of 
sagittal sacropelvic morphology and balance. The range of values corresponding to the mean ± 2 SD can provide invaluable 
information to clinicians about the normal range of values expected in 95% of the normal population. 
Significance: The reported results constitute a strong database that can be used as a comparison for subjects with spinal disorders, 
as many clinicians now recognized the importance of assessing sacropelvic balance and morphology when evaluating the spine. 
 

 
 
 
E-Poster #229 
Can Intraoperative Spinal Cord Monitoring Reliably Help Prevent Paraplegia during Posterior VCR Surgery? 
Samuel K. Cho, MD; Lawrence G. Lenke, MD; Shelly Bolon, BS, CNIM; Joshua M. Pahys, MD; Woojin Cho, MD PhD; Matthew M. 
Kang, MD; Lukas P. Zebala, MD; Linda Koester 
United States 
Summary: The prevalence of intraoperative spinal cord monitoring data deterioration during VCR surgery was 14.1% (10/71), most of 

Methods: A sample of white Caucasian 
adults without spinal disorder consisting of 
354 males and 355 females aged 37.9±14.7 
and 35.7±13.9 years, respectively. Sacral 
slope (SS), pelvic tilt (PT), and pelvic inci-
dence (PI) were assessed from a prospective 
cohort of 709 asymptomatic adults without 
spinal pathology (Figure). The ratio between 
the parameters (SS/PI, PT/PI, PT/SS) were also 
calculated. For all parameters, the range of 
values corresponding to the mean ± 2 
standard deviations (SD) was provided. 
Parameters were compared between males 
and females using Student t tests, while the 

relationships between the parameters and age were assessed using Pearson’s coefficients. 
Results: There was no significant difference in PI, SS, PT, PT/PI, SS/PI, or PT/SS between males and females. The mean ± 2SD 
range was 32°-74°, 0°-27°, and 24°-55° for PI, PT and SS, respectively. The mean ± 2SD range was greater than 0.5 for SS/PI and 
less than 0.5 for PT/PI. PI was not related to age in either sex group. PT, SS, PT/PI, SS/PI, and PT/SS presented only weak correla-
tion coefficients (r ≤ 0.21) with respect to age. 
Conclusion: The current study presents the largest cohort of asymptomatic adults in the literature dedicated to the evalua-
tion of sagittal sacropelvic morphology and balance. The range of values corresponding to the mean ± 2 SD can provide 
invaluable information to clinicians about the normal range of values expected in 95% of the normal population. 
Significance: The reported results constitute a strong database that can be used as a comparison for subjects with spinal 
disorders, as many clinicians now recognized the importance of assessing sacropelvic balance and morphology when evaluat-
ing the spine.
 

E-Poster #229
Can Intraoperative Spinal Cord Monitoring Reliably Help Prevent Paraplegia during Posterior VCR Surgery?
Samuel K. Cho, MD; Lawrence G. Lenke, MD; Shelly Bolon, BS, CNIM; Joshua M. Pahys, MD; Woojin Cho, MD PhD; Matthew M. Kang, 
MD; Lukas P. Zebala, MD; Linda Koester
United States

which occurred during rod compression (6/10) and osteotomy (5/10). All patients had return of data with immediate intervention (mean 
10.3 min, range 1-60) and had intact lower extremity neurologic function postoperatively. 
Introduction: Posterior vertebral column resection (VCR) is an increasingly common technique to treat severe adult and pediatric 
spinal deformity but carries a potentially high risk of major spinal cord deficits. 
Methods: Analysis of 71 consecutive adult and pediatric pts (mean age 23.7 yrs, range 7.5-74.0) who underwent VCR at or above L1 
(spinal cord level) with detectable intraoperative spinal cord monitoring (SCM) data for severe spinal deformity was performed. All 
surgical procedures were performed between 2002-2009 by 1 surgeon at 1 institution. The electrophysiologic monitoring (both DNEPs 
and SSEPs) records, surgeon’s operative reports, and radiographic studies were used. 
Results: 10 pts (6M/4F; mean age 14.3 yrs) out of 71 (14.1%) had either loss of SCM data (n=8) or degradation to meet warning 
criteria (n=2) during surgery. Diagnoses included 6 kyphoscoliosis, 2 global kyphosis, 1 angular kyphosis, and 1 severe scoliosis. 6 
were revisions. Mean operative time was 449 min and EBL was 975 mL. The avg pre- and postop scoliosis for these 10 pts were 99.8o 
(11-152o) and 44.7o (0-76o), respectively. The avg pre- and postop kyphosis were +110.5o (60-170o) and +57.0o (32-100o), 
respectively. 6 pts had SCM change during rod compression, requiring partial release of correction in 2, larger cage insertion in 2, 
correction of subluxation in 1, and removal of pedicle screw in 1 pt. SCM fluctuated during osteotomy on 5 occasions that stabilized 
with elevation of blood pressure in all cases, in addition to correction of subluxation in 1, anterior spinal cord decompression in 1, and 
lessening traction in 1 pt. 1 pt experienced SCM changes during rod placement/removal and another due to hypothermia. All 10 pts 
had return of SCM data following prompt intervention (mean 10.3 min, 1-60) and awoke with intact lower extremity neurologic function. 
Conclusion: The prevalence of intraop SCM data change during VCR surgery was 14.1%, most of which occurred during osteotomy 
and rod compression. All pts had return of data with immediate intervention and had intact lower extremity neurologic function postop. 
These SCM “saves” strongly emphasize the importance of using multimodal neurophysiologic monitoring during such high risk cases to 
minimize postop paraplegia. 
 
 

 
 
 
E-Poster #230 
Clinical and Radiographic Factors that Distinguish Between the Best and Worst Outcomes of Scoliosis Surgery for Adults 18-
45 Years Old 
Justin S. Smith, MD, PhD; Christopher I. Shaffrey, MD; Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Frank J. Schwab, MD; 
Virginie C. Lafage, PhD; Sigurd H. Berven, MD; Keith H. Bridwell, MD 
United States 
Summary: Young adult scoliosis patients treated surgically with the worst outcomes are older, have more baseline pain and narcotic 
use, have greater body mass index, and have a higher prevalence of depression/anxiety and smoking, compared to those with the best 
outcomes. Except for modest associations with follow-up sagittal balance and Cobb angle, no other radiographic or surgical 
parameters distinguished between patients with the best and worst outcomes. 
Introduction: It remains unclear why some adults with scoliosis markedly improve with surgery, while others fail to improve. Our 
objective was to assess for factors that differ between patients aged 18-45 yrs with the best and worst outcomes following surgery for 
scoliosis. 
Methods: This is a secondary analysis of a prospective multicenter deformity database. Inclusion criteria included: age 18-45, Cobb 
angle >20°, no prior instrumentation and availability of outcomes measures (ODI or SRS-22) at minimum of two years following 
surgery. Patients were sorted based on each outcome measure at follow-up, and the best and worst ~15% were selected for 
comparison. 
Results: For ODI, best (ODI=0) and worst (ODI>30) groups consisted of 19 (22%) and 15 (17%) patients, respectively. For SRS-22, 

Summary: The prevalence of intraoperative spinal cord monitoring data deterioration during VCR surgery was 14.1% (10/71), 
most of which occurred during rod compression (6/10) and osteotomy (5/10). All patients had return of data with immediate 
intervention (mean 10.3 min, range 1-60) and had intact lower extremity neurologic function postoperatively. 
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Introduction: Posterior vertebral column resection (VCR) is an increasingly common technique to treat severe adult and 
pediatric spinal deformity but carries a potentially high risk of major spinal cord deficits. 
Methods: Analysis of 71 consecutive adult and pediatric pts (mean age 23.7 yrs, range 7.5-74.0) who underwent VCR at or 
above L1 (spinal cord level) with detectable intraoperative spinal cord monitoring (SCM) data for severe spinal deformity was 
performed. All surgical procedures were performed between 2002-2009 by 1 surgeon at 1 institution. The electrophysiologic 
monitoring (both DNEPs and SSEPs) records, surgeon’s operative reports, and radiographic studies were used. 
Results: 10 pts (6M/4F; mean age 14.3 yrs) out of 71 (14.1%) had either loss of SCM data (n=8) or degradation to meet warning 
criteria (n=2) during surgery. Diagnoses included 6 kyphoscoliosis, 2 global kyphosis, 1 angular kyphosis, and 1 severe scoliosis. 
6 were revisions. Mean operative time was 449 min and EBL was 975 mL. The avg pre- and postop scoliosis for these 10 pts 
were 99.8o (11-152o) and 44.7o (0-76o), respectively. The avg pre- and postop kyphosis were +110.5o (60-170o) and +57.0o 
(32-100o), respectively. 6 pts had SCM change during rod compression, requiring partial release of correction in 2, larger cage 
insertion in 2, correction of subluxation in 1, and removal of pedicle screw in 1 pt. SCM fluctuated during osteotomy on 5 
occasions that stabilized with elevation of blood pressure in all cases, in addition to correction of subluxation in 1, anterior 
spinal cord decompression in 1, and lessening traction in 1 pt. 1 pt experienced SCM changes during rod placement/removal 
and another due to hypothermia. All 10 pts had return of SCM data following prompt intervention (mean 10.3 min, 1-60) and 
awoke with intact lower extremity neurologic function. 
Conclusion: The prevalence of intraop SCM data change during VCR surgery was 14.1%, most of which occurred during 
osteotomy and rod compression. All pts had return of data with immediate intervention and had intact lower extremity 
neurologic function postop. These SCM “saves” strongly emphasize the importance of using multimodal neurophysiologic 
monitoring during such high risk cases to minimize postop paraplegia.
 

E-Poster #230
Clinical and Radiographic Factors that Distinguish Between the Best and Worst Outcomes of Scoliosis Surgery for 
Adults 18-45 Years Old
Justin S. Smith, MD, PhD; Christopher I. Shaffrey, MD; Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Frank J. Schwab, MD; Virginie 
C. Lafage, PhD; Sigurd H. Berven, MD; Keith H. Bridwell, MD
United States
Summary: Young adult scoliosis patients treated surgically with the worst outcomes are older, have more baseline pain and 
narcotic use, have greater body mass index, and have a higher prevalence of depression/anxiety and smoking, compared to 
those with the best outcomes. Except for modest associations with follow-up sagittal balance and Cobb angle, no other radio-
graphic or surgical parameters distinguished between patients with the best and worst outcomes. 
Introduction: It remains unclear why some adults with scoliosis markedly improve with surgery, while others fail to improve. 
Our objective was to assess for factors that differ between patients aged 18-45 yrs with the best and worst outcomes following 
surgery for scoliosis. 
Methods: This is a secondary analysis of a prospective multicenter deformity database. Inclusion criteria included: age 18-45, 
Cobb angle >20°, no prior instrumentation and availability of outcomes measures (ODI or SRS-22) at minimum of two years 
following surgery. Patients were sorted based on each outcome measure at follow-up, and the best and worst ~15% were 
selected for comparison. 
Results: For ODI, best (ODI=0) and worst (ODI>30) groups consisted of 19 (22%) and 15 (17%) patients, respectively. For SRS-
22, best (SRS-22>4.5) and worst (SRS-22<3.1) groups consisted of 15 (17%) and 13 (15%) patients, respectively. Factors that 
were statistically significantly different between the best and worst groups are summarized in Table 1. This included higher 
pre-operative pain levels, narcotic use, greater body mass index, higher proportions of depression/anxiety and smoking. There 
was a trend towards differences in follow-up sagittal balance and Cobb angles between the groups. There was no statistically 
significant difference in pre-operative Cobb angle, pre-operative coronal or sagittal balance, comorbidities, occurrence of 
minor or major complications, operative time, estimated blood loss, and need for revision surgery between the two groups. 
Conclusion: Compared with those having the best outcomes, younger adult scoliosis patients treated surgically with the 
worst outcomes are older, have more pain and narcotic use at baseline, have greater BMI, and have higher proportions of 
depression/anxiety and smoking. Except for modest associations with follow-up SB and Cobb angle, the factors that distin-
guished between the patients with the best and worst outcomes were not radiographic or surgical parameters.
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E-Poster #231
Characterization of Osteopenia/Osteoporosis in Adult Scoliosis. Does Bone Density Affect Surgical Outcome?
Mitsuru Yagi, MD, PhD; Oheneba Boachie-Adjei, MD; Akilah B. King, BA
United States
Summary: Only 10% of adult scoliosis patients were osteoporotic and comparable age and sex matched bone density exists 
among adult scoliosis patients. There were no correlation between curve magnitude, complication rates and surgical fusion 
rate. Scoliosis does not predispose to osteoporosis of vice versa and patients can safely be treated surgically with acceptable 
results. 
Introduction: To assess the prevalence of low bone mineral density (BMD) among females with adult scoliosis (AS) and relate 
that to surgical treatment outcome. We are not aware of a major comprehensive review of BMD in surgically treated adult 
scoliosis patients. 
Methods: A retrospective chart and X-ray review of 176 females treated surgically for adult idiopathic (AIS 150pts) or de-
generative scoliosis (DS 26pts). BMD of the lumbar spine, L1-L4 and femoral neck were determined by dual-energy X-ray 
absorptiometry(DEXA). patients were categorized as follows: concordance (osteoporosis, osteopenia, or normal BMD on both 
sites), minor discordance (osteoporoticin 1 site and osteopenic in the other site), and majordiscordance (osteoporosis in 1 site 
and normal the other site). BMI, pre operative cobb angle, fusion ratio and complication were recorded. Statistical analysis 
included student’sttest, chi-square test, regression coefficient test and simple linear regression. P value was set at p<0.05. 
Results: The mean age was 51±12 years (26-82 yrs). Average follow-up was 3.4yrs (2-7 yrs). The mean T-score of the hip was 
-1.23±1.18 and of the spine was-0.52±1.63. Major discordance in BMD 7 (4%) pts, minor discordance 68 (39%) pts and concor-
dance was 101 (57%) pts. There was moderate correlation between T-score of hip and spine (R= 0.55 p<0.01). T-score of the 
hip and of the spine showed 10.8% and 10.2% of the patients were osteoporotic. The mean Z-score of the hip and of the spine 
showed comparable age and sex matched values. Regression analysis showed no correlation between BMD and cobb angle 
(R=0.05 p=0.464). The fusion rate was 93% (164/176) and surgical complication rate was 13.6% (24/176). No significant correla-
tion was observed between BMD and fusion (p=0.47) complication (p=0.80). 
Conclusion: Comparable bone density exists among adult scoliosis patients with no correlation between BMD and curve 
magnitude, fusion and complication rates. The difference in BMD of the hip and of spine can not be fully explained in the 
review. These results will guide in surgical planning, patient select on the treatment options.
 

E-Poster #232
Does Prior Short-Segment Surgery for Adult Scoliosis Impact Clinical Outcome among Patients Undergoing Sco-
liosis Correction?
Justin S. Smith, MD, PhD; Christopher I. Shaffrey, MD; Leah Y. Carreon, MD, MSc; Steven D. Glassman, MD; Frank J. Schwab, MD; Virginie 
C. Lafage, PhD; Kai-Ming Fu, MD, PhD; Sigurd H. Berven, MD; Keith H. Bridwell, MD
United States
Summary: This matched cohort study did not identify significant differences in complications rates or clinical outcome for 
adults with a history of prior short-segment spine surgery who undergo more extensive scoliosis correction. 
Introduction: In many adults with scoliosis, symptoms may be referable to focal pathology, and may be addressed with short-
segment procedures. Our objective was to assess whether these “small fixes” impact surgical parameters and clinical outcomes 
for those who subsequently require more extensive scoliosis correction. 
Methods: This is a matched cohort study based on a prospective multicentered deformity database. Inclusion criteria 
included: age>21, Cobb angle >20°, clinical outcomes measures at 2 or 3 yrs following scoliosis surgery. Patients with prior 
short-segment (<5 levels) surgery were propensity matched to patients with no prior surgery based on age, Oswestry Disabil-
ity Index (ODI), Cobb angle and sagittal balance (SB). 
Results: Thirty matched pairs were identified. Among previously operated patients, 30% had prior instrumentation. 40% had 
prior arthrodesis, and the mean number of operated levels was 2.4 (SD=0.9). Previously operated patients had a trend toward 
greater blood loss and increased number of instrumented levels, but did not differ significantly based on complication rates, 
length of surgery, blood loss, or clinical outcome based on ODI, SRS-22 or SF-12 PCS (Table). 
Conclusion: Compared with patients without a history of prior spine surgery, adult scoliosis patients with a history of prior 
short-segment spine surgery who undergo more extensive scoliosis correction do not have significantly different complication 
rates or experience less clinical improvement.
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E-Poster #233
Reliability of the SDSG Classification of Lumbosacral Spondylolisthesis
Jean-Marc Mac-Thiong, MD, PhD; Luc Duong; Stefan Parent, MD, PhD; Michael T. Hresko, MD; John R. Dimar, MD; Mark Weidenbaum, 
MD; Hubert Labelle, MD
Canada

 
 
 
E-Poster #234 
The Role of the Interspinous and Supraspinous Ligaments in Preventing Proximal Junctional Kyphosis 
Patrick J. Cahill, MD; Amer F. Samdani, MD; Wenhai Wang, PhD; Jahangir Asghar, MD; George R. Baran, PhD 
United States 
Summary: We have utilized a finite element model to demonstrate the importance of the interspinous and supraspinous ligaments 
(ISL/SSL) in preventing pathologic intradisc pressure and excessive range of motion at the level above a scoliosis construct. When the 
ISL/SSL are absent, range of motion is increased by 29% and intradisc pressure by 32%. 
Introduction: Proximal junctional kyphosis (PJK), a vexing complication of spinal deformity surgery, is defined as a focal kyphosis at 
the level immediately superior to a long instrumented fusion. It leads to deformity, disability, and extension of the instrumentation into 
the cervical spine. The factors that lead to PJK have not been clearly defined. It has been suggested that the interspinous and 
supraspinous ligaments play an important role in stabilizing the motion segment in flexion by acting as a tether against hyperflexion. In 
this study, we have attempted to quantify the effect of sectioning the interspinous and supraspinous ligaments in the upper thoracic 
spine by employing a finite element model of the spine with a long thoracic fusion from T2 to T12. We have quantified the differences in 
range of motion and intradiscal pressure with and without the presence of the interspinous and supraspinous ligaments. 
Methods: The spine solid model was first altered to accurately simulate the non-homogeneous structure of the vertebral bodies. A 
generic instrumented spinal fusion construct and ligaments were incorporated into the model according to published stiffness values. 
The model was run through a series of flexion tests while measuring the effect of the interspinous and supraspinous ligaments on the 
range of motion and stress levels in the adjacent structures. A 3000N-mm moment was applied to the motion segment. Variations in 
sagittal range of motion and anterior disc compression were recorded. 

Summary: This study evaluates the reliability of 
the Spinal Deformity Study Group (SDSG) 
classification of lumbosacral spondylolisthesis 
based on slip grade, pelvic incidence, sacro-pelvic 
and spinal balance. Substantial intra- and inter-
observer reliability was found, and all six types of 
spondylolisthesis described in the classification 
were observed. The reliability of the SDSG 
classification compares favorably with the 
reliability of other spinal classification systems. 
Introduction: The SDSG has proposed a new 
classification of lumbosacral spondylolisthesis 
based on slip grade, pelvic incidence (PI), sacro-
pelvic and spinal balance (Figure). Three types of 
low-grade spondylolisthesis are described: low PI 
(Type 1), normal PI (Type 2), and high PI (Type 3). 
High-grade spondylolisthesis are defined as Type 
4 (balanced sacro-pelvis), Type 5 (retroverted 
sacro-pelvis with balanced spine), and Type 6 
(retroverted sacro-pelvis with unbalanced spine). 
This study evaluates the reliability of the SDSG 
classification of lumbosacral spondylolisthesis. 
Methods: Full length standing lateral radiographs 
of the spine of 40 subjects with lumbosacral 
spondylolisthesis were reviewed twice by seven 
observers. Custom software was used by the 
observers to identify 7 anatomical landmarks on 
each radiograph, in order to determine the SDSG 
type for all subjects. Percentage of agreement and 
kappa coefficients were used to determine the 
intra- and inter-observer reliability. 
Results: All six types of spondylolisthesis de-

scribed in the classification were identified. Overall intra- and inter-observer agreements were 80% (kappa: 0.74) and 71% 
(kappa: 0.65), respectively. Intra- and inter-observer agreements associated with determination of slip grade were 92% (kappa: 
0.83) and 88% (kappa: 0.78), respectively. As for sacro-pelvic and spinal balance, intra- and inter-observer agreements were 86% 
(kappa: 0.76) and 75% (kappa: 0.63) for low-grade slips, while they were 88% (kappa: 0.80) and 83% (kappa: 0.75) for high-grade 
slips. 
Conclusion: Substantial intra- and inter-observer reliability was found for the SDSG classification, and all six types of spondylo-
listhesis were identified. Refinement of the computer-assisted technique is expected to further increase the reliability of the 
classification and facilitate its clinical use. 
Significance: There is a need for a reliable classification of spondylolisthesis since past classifications are inadequate for 
guiding treatment, resulting in significant variations in treatment plans. The SDSG classification is reliable and is designed to 
facilitate clinical evaluation of spondylolisthesis and therefore hopefully allow more comprehensive investigation of future 
progression and treatment of this pathology.
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E-Poster #234
The Role of the Interspinous and Supraspinous Ligaments in Preventing Proximal Junctional Kyphosis
Patrick J. Cahill, MD; Amer F. Samdani, MD; Wenhai Wang, PhD; Jahangir Asghar, MD; George R. Baran, PhD
United States

Results: The flexion arc of T1 is 29.35% greater with the interspinous and supraspinous ligaments sectioned, while while pressure 
within the disc is nearly 32% greater. The stress along the anterior of the disc is much higher with the posterior ligaments severed 
(Figure 1). 
Conclusion: It is important to preserve the interspinous and supraspinous ligaments in order to prevent proximal junctional kyphosis 
above a long instrumented construct ending at the base of the cervical spine. 
Significance: When the ISL/SSL complex is compromised, the surgeon should consider extending the construct cephalad. 
 

 
 
 
E-Poster #235 
Asymmetric Pedicle Subtraction Osteotomy. A Useful Tool for Severe Scoliotic Deformities 
Mohammad M. El-Sharkawi, MD; Wael Koptan, MD; Yasser ElMiligui, MD, FRCS 
Egypt 
Summary: Asymmetric PSO is poorly reported in the literature for correcting severe scoliotic deformities. This prospective multicenter 
study proves its safety and effectiveness when compared to staged anterior release and posterior fixation and fusion. 
Introduction: Different spinal osteotomies have been described to improve the correction power and to eliminate the need for anterior 
release, application of traction as well as staged surgeries in severe spinal deformities. Pedicle Subtraction Osteotomy (PSO) has been 
extensively applied for correcting kyphosis of various etiologies. However, the use of asymmetric PSO for correcting coronal plane 
deformities has been inadequately reported in the literature. The aim of this work is therefore to study the outcome and safety of using 
asymmetric PSO in treating severe scoliotic deformity. 
Methods: Twenty-two patients (14 females and 8 males, age range 15-27 years) with severe rigid scoliosis that does not correct on 
bending to less than 50° were treated by asymmetric PSO and were prospectively followed for a minimum of 2 years. This group was 
compared to a historical group of 25 patients treated earlier by the same surgeons by staged anterior release and posterior fixation and 
fusion 2 weeks later. Preoperative Cobb angle ranged between 75°-145° in the asymmetric PSO and between 70°-150° in the staged 
group. Both groups were stabilized posteriorly with pedicle screws only. 
Results: The total operative time and the duration of hospital stay were significantly shorter in the asymmetric PSO group. The amount 
of blood loss was also significantly less in the asymmetric PSO group. The average preoperative Cobb angle improved from 110° to 

Summary: We have utilized a finite element model 
to demonstrate the importance of the interspinous 
and supraspinous ligaments (ISL/SSL) in preventing 
pathologic intradisc pressure and excessive range of 
motion at the level above a scoliosis construct. 
When the ISL/SSL are absent, range of motion is 
increased by 29% and intradisc pressure by 32%. 
Introduction: Proximal junctional kyphosis (PJK), a 
vexing complication of spinal deformity surgery, is 
defined as a focal kyphosis at the level immediately 
superior to a long instrumented fusion. It leads to 
deformity, disability, and extension of the instru-
mentation into the cervical spine. The factors that 
lead to PJK have not been clearly defined. It has 
been suggested that the interspinous and supraspi-
nous ligaments play an important role in stabilizing 
the motion segment in flexion by acting as a tether 
against hyperflexion. In this study, we have attempt-
ed to quantify the effect of sectioning the interspi-
nous and supraspinous ligaments in the upper 
thoracic spine by employing a finite element model 
of the spine with a long thoracic fusion from T2 to 

T12. We have quantified the differences in range of motion and intradiscal pressure with and without the presence of the 
interspinous and supraspinous ligaments. 
Methods: The spine solid model was first altered to accurately simulate the non-homogeneous structure of the vertebral 
bodies. A generic instrumented spinal fusion construct and ligaments were incorporated into the model according to pub-
lished stiffness values. The model was run through a series of flexion tests while measuring the effect of the interspinous and 
supraspinous ligaments on the range of motion and stress levels in the adjacent structures. A 3000N-mm moment was applied 
to the motion segment. Variations in sagittal range of motion and anterior disc compression were recorded. 
Results: The flexion arc of T1 is 29.35% greater with the interspinous and supraspinous ligaments sectioned, while while 
pressure within the disc is nearly 32% greater. The stress along the anterior of the disc is much higher with the posterior 
ligaments severed (Figure 1). 
Conclusion: It is important to preserve the interspinous and supraspinous ligaments in order to prevent proximal junctional 
kyphosis above a long instrumented construct ending at the base of the cervical spine. 
Significance: When the ISL/SSL complex is compromised, the surgeon should consider extending the construct cephalad.
 

E-Poster #235
Asymmetric Pedicle Subtraction Osteotomy. A Useful Tool for Severe Scoliotic Deformities
Mohammad M. El-Sharkawi, MD; Wael Koptan, MD; Yasser ElMiligui, MD, FRCS
Egypt
Summary: Asymmetric PSO is poorly reported in the literature for correcting severe scoliotic deformities. This prospective 
multicenter study proves its safety and effectiveness when compared to staged anterior release and posterior fixation and fu-
sion. 
Introduction: Different spinal osteotomies have been described to improve the correction power and to eliminate the need 
for anterior release, application of traction as well as staged surgeries in severe spinal deformities. Pedicle Subtraction Osteot-
omy (PSO) has been extensively applied for correcting kyphosis of various etiologies. However, the use of asymmetric PSO for 
correcting coronal plane deformities has been inadequately reported in the literature. The aim of this work is therefore to study 
the outcome and safety of using asymmetric PSO in treating severe scoliotic deformity. 
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Methods: Twenty-two patients (14 females and 8 males, age range 15-27 years) with severe rigid scoliosis that does not cor-
rect on bending to less than 50° were treated by asymmetric PSO and were prospectively followed for a minimum of 2 years. 
This group was compared to a historical group of 25 patients treated earlier by the same surgeons by staged anterior release 
and posterior fixation and fusion 2 weeks later. Preoperative Cobb angle ranged between 75°-145° in the asymmetric PSO and 
between 70°-150° in the staged group. Both groups were stabilized posteriorly with pedicle screws only. 
Results: The total operative time and the duration of hospital stay were significantly shorter in the asymmetric PSO group. The 
amount of blood loss was also significantly less in the asymmetric PSO group. The average preoperative Cobb angle improved 
from 110° to 38° postoperatively in the asymmetric PSO group (65%), and from 102° to 50° in the staged group (50%). The 
difference between the two groups was statistically significant in favor of the PSO group. Complications were minimal in both 
groups. 
Conclusion: Asymmetric PSO appears to be a very effective tool to correct severe coronal plane deformities. It also minimizes 
blood loss, operative time and the duration of hospitalization when compared to two-stage procedures.
 

E-Poster #236
Selective Thoracic Fusion in Lenke 1C Curves: Prevalence and Criteria
Charles H. Crawford, MD; Lawrence G. Lenke, MD; Daniel J. Sucato, MD MS; B. Stephens Richards, MD; John B. Emans, MD; Michael G. 
Vitale, MD, MPH; Mark A. Erickson, MD; James O. Sanders, MD; Keith H. Bridwell, MD
United States
Summary: Factors other than those included in the Lenke et al classification system are being used to select fusion levels (se-
lective thoracic vs fusion of both curves) for type 1C curves. Larger TL/L curves and MT:TL/L ratios, more TL/L clinical deformity 
and a greater patient desire for appearance change favored performance of a nonselective fusion. 
Introduction: Classification systems for Adolescent Idiopathic Scoliosis (AIS) have been developed to help surgeons identify 
curve types and select appropriate fusion levels. Selective thoracic fusion has been advocated for the so-called “false double 
major” curve (Lenke 1C, King II). Despite this recommendation, many surgeons continue to perform non-selective fusions for 
this curve type. It is unknown to what extent these classification systems and other factors influence the surgeon’s selection of 
fusion levels. 
Methods: A prospective multicenter database included 264 patients with surgically treated 1C curves. Patients were divided 
into two groups: the selective thoracic fusion group (ST) included patients with the lowest instrumented vertebra (LIV) at or 
cephalad to L1, while the non-selective group (NS) included patients with the LIV at or caudal to L3. Preoperative radiographic, 
clinical (scoliometer) and SAQ/SRS questionnaire data were analyzed and compared between the groups. 
Results: (See table). Only 138/264 (49%) underwent an ST fusion. Gender ratio (90% vs 86% female), avg age (14.7 vs 14.8yrs), 
and preop main thoracic (MT) Cobb angles (56.0°±9.9 vs 55.3°±11.4) were not significantly different between groups (ST vs 
NS). However, the avg thoracolumbar/lumbar (TL/L) preop Cobb angle was significantly smaller in the ST group (42.1°±8.6 vs 
47.0°±9.0; p<0.001) while the MT:TL/L Cobb ratio (1.35±0.20 vs 1.18±0.15; p<0.001), AVT ratio (1.82±0.59 vs 1.31±0.53; p<0.001) 
and AVR ratio (1.16 vs 0.98; p<0.001) were significantly greater in the ST group. Sagittal parameters (including T10-L2 kyphosis) 
were not significantly different between the groups. Preop TL/L scoliometer measures were significantly less in the ST group 
(8.1°±3.7 vs 10.3°±5.4; p=0.001). On the Scoliosis Appearance Questionnaire, patients in the ST group had less desire for an ap-
pearance change (p<0.05). 
Conclusion: Despite a recommendation to fuse only the structural thoracic curve in a 1C curve type, only 49% in this mul-
ticenter series were treated with an ST fusion. Patients who underwent an ST fusion had a smaller TL/L Cobb angle and TL/L 
scoliometer measures, with larger AVT and AVR ratios, and significantly less desire to change their appearance versus those 
undergoing an NS fusion.
 

E-Poster #237
Impact of Vertebral Derotation Maneuvers on the Thoracic Sagittal Plane in Adolescent Deformity Correction
Steven W. Hwang, MD; Amer F. Samdani, MD; Michelle C. Marks, PT, MA; Tracey Bastrom, MA; Randal R. Betz, MD; Patrick J. Cahill, MD
United States
Summary: Direct vertebral body derotation does not adversely affect the sagittal plane.
Introduction: With widespread use of pedicle screw fixation in adolescent scoliosis surgery, increasing attention is being 
focused on its effect on the sagittal profile. Furthermore, greater corrective forces such as direct vertebral derotation can be 
applied to correct axial deformity, and this has been implicated as a factor diminishing kyphosis. We examined the effect of 
applying derotation techniques on the sagittal plane. 
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Methods: We retrospectively queried a large, multicenter prospectively collected database for patients who underwent surgi-
cal correction of adolescent idiopathic scoliosis. All patients had a minimum of 2 year follow-up and clear documentation of 
whether or not a derotation maneuver was performed during surgery. 
Results: Of the 312 patients identified, 262 had a vertebral body derotation maneuver performed during surgery and 50 did 
not. The two groups were statistically similar in all areas preoperatively except thoracic curve flexibility (38±24% vs. 46±20%, 
p=0.004). At 2 years follow-up, only the percent thoracic curve correction (non-derotation: 72±15% vs. derotation: 63±16%, 
p=0.001) was significantly different between groups. Therefore, patients having undergone derotation maneuvers had more 
flexible thoracic curves preoperatively but less percent correction at 2 years. The following variables did not show any signifi-
cant difference between the two groups: pre-op thoracic curve and post-op variables of T5-12 kyphosis, T2-5 kyphosis, proxi-
mal junctional kyphosis, and distal junctional kyphosis. Most importantly, no significant differences existed between either 
group at 2 years follow-up in the sagittal plane. 
Conclusion: Application of derotation techniques does not appear to have any increased negative effect on the sagittal 
profile.
 

E-Poster #238
Does Contiguous Multilevel Pedicle Screws Offer Added Curve Correction over Alternate Level Screw Strategy in 
AIS Patients When Curve Flexibility is Taken into Account?
Kenneth M. Cheung, MD; Dino Samartzis, DSc, PhD, MSc; Keyi Yu, MD; Deepa Natarajan, MBBS; Wai Yuen Cheung, MD; Yatwa Wong; 
Jianxiong Shen, MD; Keith D. Luk, MD; Guixing Qiu
China
Summary: This study assessed the radiographic and cost analysis of contiguous multilevel pedicle screws to alternate level 
pedicle screw strategy (ALSS) in the context of the fulcrum bending correction index (FBCI) in AIS patients treated with tita-
nium instrumentation. The study noted similar FBCIs between strategy-types, but significant cost reductions associated with 
ALSS. 
Introduction: With the use of each pedicle screw in AIS surgery, there is an increase in instrumentation-related costs, opera-
tive time, risk of complications and health-care expenses. As such, alternate level screw strategy (ALSS) is an alternative to 
contiguous multilevel screw strategy (CMSS). Moreover, studies have demonstrated the importance in accounting for the flex-
ibility of the curve based on the fulcrum bending radiograph when assessing postoperative curve correction. Therefore, being 
cognizant of curve flexibility, the following study addressed a radiographic and cost analysis comparing CMSS to ALSS for the 
treatment of thoracic AIS with titanium instrumentation. 
Methods: Seventy-seven AIS patients underwent surgery (range: 6-15 levels). Thirty-five patients received CMSS, characterized 
as bilateral screw fixation at every level. Forty-two patients underwent ALSS, which entailed bilateral screw fixation at alternate 
levels. Titanium rods were utilized in all cases. Pre- and postoperative postero-anterior and fulcrum bending radiographic Cobb 
angles were obtained of all patients. The fulcrum flexibility and the fulcrum bending correction index (FBCI) were assessed. 
Cost analysis was also performed. 
Results: There was a statistically significant difference between screw strategy-type to that of pre- and postoperative Cobb 
angles, and postoperative curve correction (p<0.05). No statistically significant difference was noted between screw strategy-
type and fulcrum flexibility (CMSS mean, 66.9%; ALSS mean, 62.7%; p>0.05). The mean FBCIs of the CMSS and ALSS were 
126.1% and 122.1%, respectively, and did not statistically differ (p=0.734). In comparison to the CMSS, the ALSS was associated 
with pedicle screw cost reductions of up to 46.2%. 
Conclusion: This study is the first to illustrate that regardless of curve rigidity, ALSS utilizing less pedicle screws can achieve 
comparable FBCI as CMSS. We attribute this to the relatively flexible titanium rods used in this study. Thus in this context, ALSS 
is as effective as CMSS in terms of coronal curve correction, it has the added benefits of reducing operative time and neuro-
logical complication risk, as well as the possiblity of better kyphosis restoration compared to the lordosing effect of CMSS.
 

E-Poster #239
Correction of Moderate (<70-Degree) Lenke 1A and 2A Curve Patterns: Comparison of Hook, Hybrid and All-Pedi-
cle Screw Systems at 2-Year Follow-Up
Scott J. Luhmann, MD; Lawrence G. Lenke, MD; Mark A. Erickson, MD; Keith H. Bridwell, MD; B. Stephens Richards, MD
United States
Summary: 110 AIS patients underwent primary PSF with various constructs (53 pedicle screw, 48 hybrid, 9 hook). Preoperative 
and OR data were similar between groups. All-pedicle screw systems had better absolute and % coronal Cobb correction, LIV 
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tilt, scoliometer and SAQ measures than hooks and hybrid constructs. The improved coronal correction in the PS group is likely 
due to the higher number of spine fixation points than in the hook or hybrid group constructs. 
Introduction: The purpose of this study is to compare the outcomes of various constructs for the correction of moderate AIS 
(<70-degree) curves. 
Methods: A prospective, multi-center database on AIS identified patients with <70-degree main thoracic curves surgically 
treated with a posterior spinal fusion. Inclusion criteria were: Lenke 1A and 2A curve patterns, neurologically normal, primary 
surgery only, and >13 years of age at surgery or Risser 3 or greater, with a minimum f/u of 2 years postoperative. Patients were 
excluded if surgeries included any releases, which may increase curve flexibility. 
Results: A total of 110 patients satisfied the criteria for inclusion: pedicle screws/PS (n=53), hybrid (n=48) and hook (n=9). Pre-
operative patient data and curve characteristics and operative data were similar between the 3 groups. Postoperative thoracic 
coronal Cobb demonstrated PS had better proximal thoracic (PT) and main thoracic (MT) correction (absolute and %) and 
correction index (CI) than hybrid or hooks. Interestingly there were no differences in CI/fixation point between the 3 groups, 
indicating PS constructs achieved better correction due to the greater number of spine fixation points. LIV tilt and rotational 
correction was better in the PS group than hooks and hybrid. At 2-year f/u, PS had better absolute FEV1 values, trunk shift and 
total SAQ than hybrids. T5-T12 sagittal alignment was unchanged at 2-year f/u for PS vs. increased kyphosis in hybrids. PS had 
greater increase in negative sagittal balance than hybrids. There were no differences in FVC, coronal decompensation, AVT, T1 
tilt, TL/L measures, clavicle angle, coronal angulation below LIV, coronal position of LIV to CSVL, uIV tilt, T2-T5, T12-S1, complica-
tions or SRS scores between the 3 groups. 
Conclusion: All-pedicle screw systems had better coronal correction, LIV tilt, scoliometer and SAQ measures than hooks and 
hybrid constructs. The improved coronal correction in the PS group is likely due to the higher number of spine fixation points 
than in the hook or hybrid groups. 
Significance: PS constructs demonstrate better overall correction of moderate Lenke 1A and 2A curve patterns than hybrid or 
hook constructs. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).
 

E-Poster #240
Anterior Lengthening Does Occur in Pedicle Subtraction Osteotomy (PSO) at the Osteotomized Body as well as the 
Discs Above and Below: Geometric Analysis
Woojin Cho, MD PhD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Ian G. Dorward, MD; Lukas P. Zebala, MD; Joshua M. Pahys, MD; 
Samuel K. Cho, MD; Matthew M. Kang, MD; Linda Koester
United States

 
 
 
E-Poster #241 
Neurological Outcome of Late Onset Myelopathy in Severe Kyphoscoliotic Deformities Treated with Posterior Only Vertebral 
Column Resection Osteotomy 
Kshitij S. Chaudhary, MS, DNB; Mihir Bapat, M,S DNB; Ashok K. Rathod, MS,DNB; Umesh Metkar, MD; Vinod Laheri, MS 
India 
Summary: Vertebral resection osteotomy (VCR) is an effective method of treating complex spinal deformities with neurologic deficits. 
In addition to providing a better environment for the stretched cord, this procedure also serves to correct the deformity, which probably 
results in a longer lasting favorable outcome. 
Introduction: There are no standard recommendations for treating cord deficits due to severe spinal deformity. Traditionally the 
surgical treatment has been a staged anterior & posterior approach. OBJECTIVE of study:  
1. Evaluate neurological recovery patterns 
2. To audit unfavorable results and complications 
3. Define role of posterior VCR in the setting of myelopathy 
Methods: Records of 13 consecutive patients with cord deficits due to severe angular kyphotic deformity were analyzed (2003- 2008). 
One patient had died of unrelated cause and 12 patients were available for follow up. There were 1, 3, 3 and 5 patients classified as 
Frankel A, B, C & D respectively. 4 patients had bladder dysfunction. Average duration of neurological deficit was 4.2 months(0.5 to 
12). Out of the 12 patients, 7 patients had an additional scoliotic component. Etiologies were congenital (5), neurofibromatosis (3) and 
tuberculous (4). Mean preoperative kyphotic deformity was 73.6 deg (10 - 135 deg). Average scoliotic deformity was 84.3 deg (52 - 129 
deg). Patients were treated with a single stage posterior vertebral resection osteotomy. Minimum follow-up was 2 years (2-5 years) 
Results: Mean surgical time was 6.5 hrs and average blood loss was 958 ml. All patients except one showed neurologic improvement. 
Neurological recovery started within 1 week of surgery in 6 patients, within 1 month in 4 patients and after > 1 month in 1 patient. 
Completely neurological recovery was observed in 100%, 66%, 80% of patients with preoperative Frankel of B, C & D respectively. All 
had a complete recovery of bladder function. Complications seen in 5 patients (41%), which included brachial plexus (root lesion) (1), 
transient cord deficit (2), implant failures (2), revision (1), pseudo-arthrosis (1). Mean kyphotic deformity correction was 50.4% while 
scoliotic corrections averaged 39%. 
Conclusion: Although a technically demanding surgery which involves a significant complication rate, the pattern of neurological 
recovery as seen in this study makes the surgical procedure rewarding. Global decompression and shortening of spine contributes to a 
superior neurological outcome. 
 
 

Summary: Recently we invented a formula after analyzing a series of 
VCR cases, and this study proved the validity of the formula in PSO’s. 
With the formula, we geometrically found that even in PSO’s, anterior 
lengthening also occurs usually at the discs level above and below, 
but also at the osteotomized body! There was no correlation be-
tween posterior shortening and anterior lengthening. Cage insertion 
into the osteotomized body was not always effective in preventing 
anterior shortening. 
Introduction: We recently created a formula after analyzing a series 
of VCR cases, that provides the intraop approximation of angular 
kyphosis correction. The purpose of this study was to validate then 
analyze the formula in kyphosis correction following Pedicle Subtrac-
tion Osteotomy (PSO). 
Methods: 22 patients with primarily kyphosis corrected by PSO and 
with clear landmarks on preop and postop x-rays were selected, and 

several anatomical lines and angle measurements were utilized as depicted previously in the VCR formula (see below). 2 
approximations were calculated: the geographic approximation (G)=(tanG*2+1)*15°; and the rough approximation (R) which is 
about the same amount of x(actual shortening), if y≥40; twice of x, if y<40. For each Pt, the change of segmental kyphosis 
angle (K°) was measured and compared with G and R, and the correlation between each value analyzed. In 3 cases, a cage was 
inserted into the osteotomized body, those cases were analyzed separately. 
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Results: The absolute Mean±SE for K-G and K-R was 2.33°±0.34, 6.09°±0.58, respectively. K-G is less than 3° (p=0.03). K-R is less 
than 8° (p=0.001). In other words, K was close to G and R and thus can be predicted by these. Average posterior shortening, 
anterior shortening and kyphosis correction at each level were 20.8±2.0mm, -3.64±1.5mm (which equates to anterior length-
ening), and 31.05°±2.0 respectively. Anterior lengthening occurred in 13 cases (In 4 cases, both at the body as well as at the 
disc above and below.) The correlation between posterior and anterior shortening was 0.03(p=0.88). There were 3 cage 
insertion cases: 1 had anterior lengthening, while 2 had anterior shortening even with the cage. 
Conclusion: With both approximations, the amount of kyphosis correction can be estimated precisely. Even in PSO, anterior 
lengthening usually occurred at the discs, but it can also occur at the body! There was no correlation between posterior 
shortening and anterior lengthening. Cage insertion is not always effective in preventing anterior shortening. 
Significance: This study proved the validity of the VCR formula in PSO. With the formula, we analyzed PSO geometrically, and 
found that anterior lengthening does occur even in PSOs usually at the discs, but occasionally at the osteotomized body.
 

E-Poster #241
Neurological Outcome of Late Onset Myelopathy in Severe Kyphoscoliotic Deformities Treated with Posterior Only 
Vertebral Column Resection Osteotomy
Kshitij S. Chaudhary, MS, DNB; Mihir Bapat, M,S DNB; Ashok K. Rathod, MS,DNB; Umesh Metkar, MD; Vinod Laheri, MS
India

Posterior vertebral 
column resection osteotomy in a congenital kyphoscoliotic deformity. Note the compression of the cord in the preoperative 
CT myelogram. Column resection and shortening allows the cord to move into the concavity of the to curve thus 
decompressing it (post op myelogram). 
 
 
E-Poster #242 
Cervical Scoliosis in the Klippel-Feil Patient  
Dino Samartzis, DSc, PhD, MSc; Prakasam Kalluri; Jean Herman, RN, MS, MBA; John P. Lubicky, MD; Francis H. Shen, MD 
Hong Kong 
Summary: A radiographic and medical chart analyses was performed addressing the manifestation of cervical scoliosis in 30 patients 
with Klippel-Feil syndrome (KFS). Specific congenitally fused cervical patterns and additional vertebral malformations were noted to be 
highly associated with cervical scoliosis. Cervical scoliosis was not found to be significantly associated with cervical spine-related 
symptoms in young KFS patients. 
Introduction: In patients with Klippel-Feil Syndrome (KFS), the role of congenitally fused cervical patterns, risk factors, and cervical 
symptoms associated with cervical scoliosis were addressed. 
Methods: Plain radiographs assessed the presence and extent of fused segments as well coronal cervical alignment. The Samartzis et 
al KFS classification scheme (Types I-III) was utilized. Patient demographics and the presence of cervical symptoms were evaluated. 
Results: 30 KFS patients were assessed (mean age, 13.5 years). The mean coronal cervical alignment was 18.7 degrees and 
scoliosis was noted in 16 patients. Patients that exhibited congenital fusion of the mid and lower cervical spine region, had multiple, 
contiguous congenitally fused segments (Type III), and associated vertebral malformations (e.g. hemivertebrae) were highly associated 
with the presence of cervical scoliosis (p<0.05). Symptoms were not significantly associated with cervical alignment/scoliosis (p>0.05). 
Conclusion: Prevalence of cervical scoliosis was 53.3% in young KFS patients. Numerous risk factors exist associated with the 
presence of cervical scoliosis. The presence of cervical scoliosis is not synonymous with symptoms. 
Significance: Numerous risk factors exist associated with the presence of cervical scoliosis but such a manifestation is not 
synonymous with symptoms. 
 
 

Posterior vertebral column resection osteotomy in a congenital kypho-
scoliotic deformity. Note the compression of the cord in the preopera-
tive CT myelogram. Column resection and shortening allows the cord 
to move into the concavity of the to curve thus decompressing it (post 
op myelogram).

Summary: Vertebral resection osteotomy (VCR) is 
an effective method of treating complex spinal 
deformities with neurologic deficits. In addition to 
providing a better environment for the stretched 
cord, this procedure also serves to correct the 
deformity, which probably results in a longer lasting 
favorable outcome. 
Introduction: There are no standard recommenda-
tions for treating cord deficits due to severe spinal 
deformity. Traditionally the surgical treatment has 
been a staged anterior & posterior approach. 
OBJECTIVE of study:  
1. Evaluate neurological recovery patterns 
2. To audit unfavorable results and complications 
3. Define role of posterior VCR in the setting of 
myelopathy 
Methods: Records of 13 consecutive patients with 
cord deficits due to severe angular kyphotic defor-
mity were analyzed (2003- 2008). One patient had 
died of unrelated cause and 12 patients were 
available for follow up. There were 1, 3, 3 and 5 
patients classified as Frankel A, B, C & D respectively. 
4 patients had bladder dysfunction. Average 
duration of neurological deficit was 4.2 months(0.5 
to 12). Out of the 12 patients, 7 patients had an 
additional scoliotic component. Etiologies were 

congenital (5), neurofibromatosis (3) and tuberculous (4). Mean preoperative kyphotic deformity was 73.6 deg (10 - 135 deg). 
Average scoliotic deformity was 84.3 deg (52 - 129 deg). Patients were treated with a single stage posterior vertebral resection 
osteotomy. Minimum follow-up was 2 years (2-5 years) 
Results: Mean surgical time was 6.5 hrs and average blood loss was 958 ml. All patients except one showed neurologic 
improvement. Neurological recovery started within 1 week of surgery in 6 patients, within 1 month in 4 patients and after > 1 
month in 1 patient. Completely neurological recovery was observed in 100%, 66%, 80% of patients with preoperative Frankel 
of B, C & D respectively. All had a complete recovery of bladder function. Complications seen in 5 patients (41%), which 
included brachial plexus (root lesion) (1), transient cord deficit (2), implant failures (2), revision (1), pseudo-arthrosis (1). Mean 
kyphotic deformity correction was 50.4% while scoliotic corrections averaged 39%. 
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Conclusion: Although a technically demanding surgery which involves a significant complication rate, the pattern of neuro-
logical recovery as seen in this study makes the surgical procedure rewarding. Global decompression and shortening of spine 
contributes to a superior neurological outcome.
 

E-Poster #242
Cervical Scoliosis in the Klippel-Feil Patient 

Dino Samartzis, DSc, PhD, MSc; Prakasam Kalluri; Jean Herman, RN, MS, MBA; John P. Lubicky, MD; Francis H. Shen, MD
Hong Kong
Summary: A radiographic and medical chart analyses was performed addressing the manifestation of cervical scoliosis in 30 
patients with Klippel-Feil syndrome (KFS). Specific congenitally fused cervical patterns and additional vertebral malformations 
were noted to be highly associated with cervical scoliosis. Cervical scoliosis was not found to be significantly associated with 
cervical spine-related symptoms in young KFS patients. 
Introduction: In patients with Klippel-Feil Syndrome (KFS), the role of congenitally fused cervical patterns, risk factors, and 
cervical symptoms associated with cervical scoliosis were addressed. 
Methods: Plain radiographs assessed the presence and extent of fused segments as well coronal cervical alignment. The 
Samartzis et al KFS classification scheme (Types I-III) was utilized. Patient demographics and the presence of cervical symptoms 
were evaluated. 
Results: 30 KFS patients were assessed (mean age, 13.5 years). The mean coronal cervical alignment was 18.7 degrees and 
scoliosis was noted in 16 patients. Patients that exhibited congenital fusion of the mid and lower cervical spine region, had 
multiple, contiguous congenitally fused segments (Type III), and associated vertebral malformations (e.g. hemivertebrae) were 
highly associated with the presence of cervical scoliosis (p<0.05). Symptoms were not significantly associated with cervical 
alignment/scoliosis (p>0.05). 
Conclusion: Prevalence of cervical scoliosis was 53.3% in young KFS patients. Numerous risk factors exist associated with the 
presence of cervical scoliosis. The presence of cervical scoliosis is not synonymous with symptoms. 
Significance: Numerous risk factors exist associated with the presence of cervical scoliosis but such a manifestation is not 
synonymous with symptoms.
 

E-Poster #243
Dual Motor Monitoring Using Transcranial Motor Evoked Potentials and Neurogenic MEP’s During Spinal Defor-
mity Surgery May Offer the Best of Both for Challenging Deformity Surgery
Daniel J. Sucato, MD, MS; Jessica Wingfield, BA; Anna McClung, RN; Steven Sparagana, MD; Patricia Rampy, MS
United States
Summary: Dual motor monitoring using transcranial MEP and neurogenic MEP was reviewed in a series of 101 patients with 
severe spinal deformity demonstrating complimentary identification of critical changes resulting in no neurologic deficits. 
Introduction: Despite good success reported with neurogenic motor evoked potential (NMEP) monitoring in spine defor-
mity, transcranial MEP (TcMEP) have taken on a greater role because of perceived theoretical true monitoring of motor tracts 
only. The purpose of our study was to evaluate the combination if NMEP and TcMEP monitoring on a group of patients who 
had both modalities utilized in addition to SSEP. 
Methods: A retrospective review of a consecutive series of patients undergoing spine deformity surgery using NMEP, TcMEP 
and SSEP at a single institution was reviewed. The likelihood of obtaining baseline values and the incidence of critical changes 
in all 3 modalities was studied. 
Results: There were 101 patients with 105 surgeries, 62 female, 39 male at 14.5 years operated over a 2 year period. The diag-
noses were AIS-45, neuromuscular-22, syndromic-12, juvenile IS-6, revision-7, other-9. The preoperative curve averaged 75.8° 
(43 to 141°) and 11.5 (7-17) levels were fused. Successful baseline data were obtained in 88 (87.1%) patients and 92 surgeries 
(87.6%). Critical changes occurred in 7 of 92 (7.6%) surgeries- 5 of 7 were identified by TcMEP and NMEP. Two patients had tran-
sient motor deficits, both identified by TcMEP and NMEP. TcMEP detected 6 of 7 (4 false positives) while NMEP identified 3 of 7 
with 1 false positive and was stable in 3 of the cases in which TcMEP changed. TcMEP identified critical changes 6.12 minutes 
faster than NMEP (p<0.05). 
Conclusion: Dual modality motor monitoring using TcMEP and NMEP (in combination with SSEP) may be a more effective 
method than either one alone since TcMEP identifies earlier critical changes allowing for prompt responses. NMEP adds impor-
tant information especially in cases they remain stable when TcMEP are lost.
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E-Poster #244
Operative Treatment of Isthmic Spondylolisthesis in Children up to the Age of 12 Years - A Long-Term, Retrospec-
tive Comparative Study with Matched Cohorts
Tuomas Jalanko; Ilkka Helenius, MD, PhD; Ville Remes, MD, PhD; Pekka Tervahartiala; Timo A. Yrjonen; Mikko S. Poussa; Dietrich K. 
Schlenzka, MD
Finland
Summary: A retrospective, long-term follow-up study examined operative treatment for isthmic spondylolisthesis in children 
(≤12 yrs). Outcomes were comparable with adolescents. In children there seems to be less low back pain in adulthood. Bony 
remodeling decreases vertebral slip in children. 
Introduction: Few data exist on the surgical treatment of isthmic spondylolisthesis in children (≤12 yrs). A retrospective 
follow-up study compared preoperative characteristics and long-term outcomes of operative treatment for isthmic spondylo-
listhesis between children (≤12 yrs) and adolescents (>12 yrs). 
Methods: 287 consecutive patients (6 -19 yrs; reductions excluded) were operated on between 1977-91. 31 (11%) were ≤ 12 
yrs at the time of surgery. The follow-up time averaged 17 yrs (10.7 - 26.3 yrs). Two cohorts, Children (11.1 [8.1-12.4] yrs; n=27; 
12 high-grades) and Adolescents (15.8 [12.9-19.3] yrs; n=27), were formed and matched for gender, severity of slip, operative 
method and age at final follow-up. Operative methods: 4 pts direct repair, 28 pts posterior or posterolateral, 12 pts anterior and 
10 pts circumferential fusion. 
Results: Preoperatively there were more females in children (7:1) and tended to be more high-grades when compared to 
adolescents (39% vs. 24 %). The preoperative slip averaged 47.6% (9 - 107) in Children and 44.0% (9 - 82) in Adolescents. The 
slip improved postoperatively on average 7.8 % points in Children but remained unchanged in Adolescents. Non-union was 
noted in 1/3. SRS-24 and SF-36 scores were similar. The mean ODI was 3.3% (0-11) in Children and 7.5% (0-32) in Adolescents 
(p=0.021). The VAS (low back pain) averaged 10.3 (0-48) and 19.7 (0 - 84), respectively (p=0.104). Non-union did not affect the 
outcome. 
Conclusion: Children (≤12 yrs) with isthmic spondylolisthesis can be operated on with good long-term clinical outcome that 
is comparable with adolescents. In children there seems to be less low back pain in adulthood. Bony remodeling decreases 
vertebral slip in children. 
Significance: Spinal growth and bony remodellation seem to diminish the vertebral slip after in situ fusion.
 

E-Poster #245
Revision Surgery for AIS Results in SRS Scores Comparable to Primary Surgery Patients
Daniel J. Sucato, MD, MS; B. Stephens Richards, MD; Lawrence G. Lenke, MD; Charles E. Johnston, MD; James O. Sanders, MD; John B. 
Emans, MD; Mark A. Erickson, MD; Leah Y. Carreon, MD, MSc; Spinal Deformity Study Group
United States
Summary: A multicenter database was used to compare patients undergoing primary surgery for AIS to those having revision 
surgery. The incidence of complications and were comparable between groups. Those with revision surgery had had similar 
SRS scores to the primary patients at two year follow-up despite more frequent spinal cord monitoring changes intraopera-
tively and less correction of the main curve. 
Introduction: The incidence of revision surgery for adolescent idiopathic scoliosis (AIS) has been recently reported from 
several institutions with some variability. There are no published studies which have analyzed the radiographic and clinical 
outcomes following revision AIS surgery. 
Methods: A prospective multi-institution prospective database was reviewed. A group of AIS patients who had primary sur-
gery were compared to those who underwent revision surgery. Radiographic, surgical and functional scores were compared 
for the two groups. 
Results: There were 3317 patients in the primary group and 115 in the revision group. The most common reasons for revision 
were curve progression (23.2%), symptomatic instrumentation (20.5%), pseudoarthrosis (12.5%) and implant failure (7.1%). 
There were no differences in gender or BMI. The primary patients were younger (14.8 vs 16.4 years, p<0.05), had larger preoper-
ative major curves (57.4° vs 45.5°, p<0.05), greater trunk shift (19.9 vs 15.3 mm, p<0.05) and had greater curve correction (62.6% 
vs 45.3%, p<0.05) at two years. The primary group had less preoperative thoracic kyphosis (22.2°vs 30.9°, p<0.05) but the revi-
sion group improved such that the thoracic kyphosis at two years (22.1° vs 22.9 °) was similar between the two groups. There 
were no differences in baseline SSEP or MEP, but there was a trend toward a higher incidence of critical changes in SSEP (1.2% 
vs 3.4%, p=0.07) and MEP (3.0% vs 5.9%, p=0.09) for the revision group. Preoperatively, the revision patients had lower SRS-30 
Pain (4.07 vs 3.65, p<0.05) and Activity (4.09 vs 3.85, p<0.05) domain scores and a lower Total score (3.82 vs 3.66, p<0.05). At two 
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years, the revision patients improved, such that their SRS scores were similar to the primary group. 
Conclusion: Patients undergoing revision surgery for AIS improve their thoracic sagittal deformity, but have greater incidence 
of critical changes in SSEP and MEP. Despite worse preoperative pain and activity scores, patients undergoing revision AIS 
surgery demonstrate similar scores in these domains and total SRS-scores at two years.
 

E-Poster #246
Saving Lumbar Motion Segments with Selective Thoracic Fusion for Lenke 1C Curves Provides Good Radiographic 
Outcomes but No Added Functional Benefit at 2 Years When Compared to NonSelective Fusions
Daniel J. Sucato, MD, MS; Lawrence G. Lenke, MD; B. Stephens Richards, MD; Charles E. Johnston, MD; John B. Emans, MD; James O. 
Sanders, MD; Mark A. Erickson, MD; Michael G. Vitale, MD, MPH; Keith H. Bridwell, MD
United States
Summary: When comparing selective and nonselective thoracic fusions for Lenke 1C curves, there was a larger residual lum-
bar curve, with some mild coronal imbalance in the selective group. However, despite saving 4 lumbar motion segments, there 
was no benefit to a selective fusion in any SRS-30 category. 
Introduction: Selective thoracic fusion for Lenke 1C curves offers the advantage of maintaining a mobile lumbar spine; 
however, left decompensation and further surgery to restore coronal balance may be necessary. There are few large studies 
analyzing radiographic and functional outcome data comparing selective and nonselective fusion patients. 
Methods: A prospective database was reviewed to identify all patients who had Lenke 1C curves. Patients who had a selective 
thoracic fusion were compared to those who had fusion of the thoracic and lumbar spine. 
Results: 126 patients were reviewed: 69 in the selective (S group) and 57 in the nonselective (NS group). The average age, 
gender and ethnicity were similar between groups. The fusion level difference was 4.2 (9.1 S group vs 13.3 NS group). There 
was no difference between the S and NS groups for thoracic curve magnitude preoperatively (56.9 vs. 55.6°) and 2 year postop 
(25.2 vs 24.1°), however, the thoracolumbar/lumbar curve was smaller preoperatively (43.0 vs 48.0°) but larger 2 years po-
stop (23.0 vs 17.6°) in the S group (p<0.001). Thoracic AVT was greater preoperatively (46.6 vs 40.9mm, p=0.04)) but not at 2 
years (22.0 vs 17.9mm) while the TL/L AVT was smaller preop (21.4 vs 31.7mm) and larger at 2 years (19.9 vs 14.3 mm) in the 
S group(p<0.001). At 2 years, coronal position of the LIV was worse in the selective group (11.4 vs 6.5mm)(p<0.001) as was 
coronal balance (18.5vs 9.9mm)(p<0.001) but both were less than 2cm. Kyphosis of 3.0° from T10 to L2 was seen in the S group 
compared to 6.5° of lordosis in the NS group (p<0.001). There was an overall improvement at 2 years in all domains for both 
groups including activity (S-4.21 to 4.39; NS-4.06 to 4.25), satisfaction (S-3.67 to 4.43; NS-3.71 to 4.53) and total (S-3.89 to 4.27; 
NS-3.80 to 4.23) without differences between groups. 
Conclusion: Selective thoracic fusion for Lenke 1 curves had larger residual lumbar curves, and less measured coronal balance 
with more kyphosis below the fusion. However, all functional outcome measurements at 2 years were similar between the 
selective and nonselective patients. The clinical and functional benefit of saving 4 lumbar motion segments was not realized at 
2 years but would be expected to improve over time.
 

E-Poster #247 – WITHDRAWN
 

E-Poster #248
Fellowship and Practice Composition Impact Surgical Decision Making in Patients with Adult Lumbar Degenera-
tive Scoliosis: Spinal Deformity vs. Degenerative Spine Surgeons
Themistocles Protopsaltis, MD; Ashish Patel, MD; Baron S. Lonner, MD; John Bendo, MD
United States
Summary: Depending on the treating physician, patients with Adult Lumbar Scoliosis (ALS) may receive a spectrum of 
surgical treatments. 6 Spinal Deformity and 6 Degenerative Spine surgeons were shown 7 cases of ALS with radiculopathy. 
Deformity surgeons had significantly higher group consistency and planned a greater number of fusion levels than degenera-
tive surgeons in ALS cases without significant sagittal malalignment. In patients with ALS, fellowship and practice composition 
have a significant influence on physicians surgical planning. 
Introduction: Depending on the treating physician, patients with Adult Lumbar Scoliosis (ALS) may receive a spectrum of 
surgical treatments. This study aims to investigate the differences in operative planning between two groups of spine sur-
geons. 
Methods: 12 Surgeons; 6 Spinal Deformity and 6 Degenerative Spine surgeons were shown 7 cases of ALS with radiculopathy. 
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Radiographic inclusion included: lumbar curve between 25°-40°, T2-12 Kyphosis, 20°-50°, L1-S1 Lordosis: 30°-65°, and SVA: 
0-80mm. Each case included the history, PE findings, and imaging. Surgeons completed a questionnaire including: fellowship 
and practice deformity experience and planned operative intervention including the number of fusion levels. Student T-Test 
and Pearson Correlation was used for statistical analysis. Intraclass correlation (ICC) was used to investigate the internal 
agreement among degenerative and deformity surgeons. 

 
 
 
E-Poster #249 
Does Magnitude of Deformity Correlate with Symptoms in Adult Spinal Deformity? 
Dilip K. Sengupta, MD 
United States 
Summary: Surgical decision making for adult spinal deformity is complex. 
Introduction: The purpose of this study was to correlate symptoms of pain and disability with magnitude of deformity and spinal 
imbalance in adult spinal deformity patients. 
Methods: Ninety-six (M 34, F 62) consecutive patients, referred to spine-center for surgical consult with the diagnosis of 
scoliosis/kyphosis and back pain were evaluated. Surgical decision-making was shared between the clinician and patients after 
watching peer-reviewed educational video. Minimum follow-up was 2 yr in surgical group and 1 year in the nonsurgical group. 
Deformity was classified as decompensated (T1 plumb line deviated beyond 5cm of normal in either coronal or sagittal planes) (n=52) 
or compensated (n=44). Data were collected prospectively including ODI index, SF-36, VAS, and pain drawing. 
Results: In the decompensated deformity group 29 patients (56%) elected non-surgical treatment, and their mean disability index were 
ODI 25, PCS score 38, and VAS 3/10. Remaining 23 patients (44%) had surgical treatment, and their mean disability were ODI 68 and 
32, PCS score 18 and 36, and VAS 8/10 and 4/10, before and after surgery respectively. There was no significant difference in the 
magnitude of deformity or decompensation. In the compensated deformity group 36 patients (82%) declined surgery, and their mean 
disability scores were ODI index 22, PCS score 39, and VAS 3/10. Only 8 patients (18%) elected to have surgery, and their disability 
scores before and after surgery were ODI 65 and 32, PCS 19 and 29, and VAS 8/10 and 4/10. There was no difference in magnitude of 
deformity between the surgical and nonsurgical treatment groups. 
Conclusion: Decompensated deformity more frequently produced significant clinical symptom. However, there was no correlation 
between the magnitude of decompensation or deformity, and pain or disability. Despite significant improvement after surgical 
treatment, residual pain and disability was marginally greater than the patients who declined surgical treatment. 
Significance: Adult spinal deformity does not always produce significant pain or disability. Surgical decision making should be shared 
with the patient on the basis of symptom and not magnitude of deformity. 
 
 
E-Poster #250 
Assessment of Factors Predictive Of Post-Operative Infection in 941 Spinal Deformity Patients 
Kushagra Verma, MS; Baron S. Lonner, MD; Laura E. Dean, BA; David Vecchione; Antonio Valdevit, MSc; Kathryn E. Kean, BA 
United States 
Summary: Age, BMI, levels fused, Lenke 3-4 curve type, osteotomy, and comorbidities were predictors of infection. Of these, Lenke 3-
4 and neuromuscular comorbidity correlated with deep infection. 

Results: Fellowship and Practice
Deformity surgeons (mean 65%, range 50-80%) were 
exposed to a significantly higher % of deformity 
cases during fellowship than degenerative surgeons 
(mean 33%, range 10-75%), p<0.01. Practice defor-
mity pathology was 68% (35-90%) and 18% (10-25%) 
for deformity and degenerative surgeons respec-
tively. Correlation between fellowship and practice 
deformity composition was r=0.62, p<0.01. 
Fusion Levels 
Deformity surgeons (mean 11.8, range 5.3-17.7) fused 
a significantly greater number of vertebral levels than 
degenerative surgeons (mean 4.5, range 2.8-6.2), 
p=0.003). Correlation between % practice spinal 
deformity and number of fusion levels was r=0.87, 
p<0.01). ICC analysis for the agreement among 
deformity surgeons for the number of levels fused 

per case was r=0.327, 95% CI: 0.07-0.76, p=0.004). ICC for Degenerative Surgeons was r=0.01 (95% CI: -0.16-0.18, p=0.842). 
Conclusion: A significant association between practice composition and deformity experience during fellowship training 
exists. Deformity surgeons had significantly higher group consistency and planned a greater number of fusion levels than 
degenerative surgeons in ALS cases without significant sagittal malalignment. 
Significance: In patients with ALS, fellowship and practice composition have a significant influence on physicians surgical 
planning.
 

E-Poster #249
Does Magnitude of Deformity Correlate with Symptoms in Adult Spinal Deformity?
Dilip K. Sengupta, MD
United States
Summary: Surgical decision making for adult spinal deformity is complex.
Introduction: The purpose of this study was to correlate symptoms of pain and disability with magnitude of deformity and 
spinal imbalance in adult spinal deformity patients. 
Methods: Ninety-six (M 34, F 62) consecutive patients, referred to spine-center for surgical consult with the diagnosis of 
scoliosis/kyphosis and back pain were evaluated. Surgical decision-making was shared between the clinician and patients 
after watching peer-reviewed educational video. Minimum follow-up was 2 yr in surgical group and 1 year in the nonsurgical 
group. Deformity was classified as decompensated (T1 plumb line deviated beyond 5cm of normal in either coronal or sagittal 
planes) (n=52) or compensated (n=44). Data were collected prospectively including ODI index, SF-36, VAS, and pain drawing. 
Results: In the decompensated deformity group 29 patients (56%) elected non-surgical treatment, and their mean disability 
index were ODI 25, PCS score 38, and VAS 3/10. Remaining 23 patients (44%) had surgical treatment, and their mean disability 
were ODI 68 and 32, PCS score 18 and 36, and VAS 8/10 and 4/10, before and after surgery respectively. There was no signifi-
cant difference in the magnitude of deformity or decompensation. In the compensated deformity group 36 patients (82%) 
declined surgery, and their mean disability scores were ODI index 22, PCS score 39, and VAS 3/10. Only 8 patients (18%) elected 
to have surgery, and their disability scores before and after surgery were ODI 65 and 32, PCS 19 and 29, and VAS 8/10 and 4/10. 
There was no difference in magnitude of deformity between the surgical and nonsurgical treatment groups. 
Conclusion: Decompensated deformity more frequently produced significant clinical symptom. However, there was no cor-
relation between the magnitude of decompensation or deformity, and pain or disability. Despite significant improvement after 
surgical treatment, residual pain and disability was marginally greater than the patients who declined surgical treatment. 
Significance: Adult spinal deformity does not always produce significant pain or disability. Surgical decision making should 
be shared with the patient on the basis of symptom and not magnitude of deformity.
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Assessment of Factors Predictive Of Post-Operative Infection in 941 Spinal Deformity Patients
Kushagra Verma, MS; Baron S. Lonner, MD; Laura E. Dean, BA; David Vecchione; Antonio Valdevit, MSc; Kathryn E. Kean, BA
United States
Summary: Age, BMI, levels fused, Lenke 3-4 curve type, osteotomy, and comorbidities were predictors of infection. Of these, 
Lenke 3-4 and neuromuscular comorbidity correlated with deep infection. 
Introduction: Post-operative infection occurs following spinal surgery in 1 to 15% of cases varying with patient factors and 
type of procedure performed. This study aimed to identify patient and surgery related factors associated with an increased risk 
of infection from a single surgeon database. 
Methods: Retrospective review of 941 patient records from a single-surgeon database of deformity patients treated from 
2000-07. Demographic (age, gender, body mass index (BMI), comorbidities), surgical (prior surgery, approach, type and num-
ber of procedures, etc), radiographic, and peri-operative complications were assessed. Infection was classified as deep, super-
ficial, or possible. Deep infection always required operative irrigation and debridement, while superficial infection was treated 
non-operatively. Patients restarted on antibiotics for wound drainage without fever, positive culture, or abnormal laboratory 
values were categorized as a possible infection. 
Results: There were 13 deep (1.4%) and 17 superficial infections (1.8%). Patients were treated with an anterior (n=193), pos-
terior (n=590), or combined (n=140) approach with the following procedures: spinal fusion (n=873), growth rod distraction 
(n=23), revision (n=145), vertebral column resection (n=32), and osteotomy (n=162). Predictors of infection were: age, BMI, 
number of levels, Lenke 3-4, osteotomy, and number of comorbidities (p<0.001 to p<0.05). Lenke types 3- 4, combined ap-
proach, number of levels, and kyphosis correlated with superficial infection (p<0.001 to p<0.05). Lenke 3-4 and neuromuscular 
comorbidity was predictive of deep infection (p<0.001). 
Conclusion: Age, BMI, number of levels, Lenke 3-4 curves, osteotomy, and number of comorbidities were found to be predic-
tors of any infection. Of these, only Lenke 3-4 and neuromuscular comorbidity was correlated with deep infection.
 

E-Poster #251
Effects on Lung Growth and Function of Serial Vertical Expandable Prosthetic Titanium Rib (VEPTR) Expansion 
Thoracoplasty in Children with Thoracic Insufficiency Syndrome (TIS) : A Longitudinal Study
Etsuro Motoyoma, MD; Vincent F. Deeney, MD; Charles I. Yang, MD; Dominick A. Tuason, MD; Morey Moreland, MD; Rebecca Mutich; 
Joanne A. Londino, RN, BSN
United States
Summary: Pulmonary Function Tests were performed under general anesthesia at the time of VEPTR surgery on 31 children 
over a mean of 4.2 years( range 1.0 - 15.1). Forced Vital Capacity (FVC) increased substantially for the group over the course of 
the study. The respiratory system compliance decreased at an annual rate of 2.2%, with the most reduction in the neuromus-
cular group. The decreasing respiratory compliance over time should be considered in patient selection. Level of Evidence: 
Level IV 
Introduction: Information on the longitudinal effect of VEPTR expansion thoracoplasty on lung growth and function of young 
children with thoracic hypoplasia and scoliosis has been limited due to difficulties in studying Pulmonary Function Tests (PFT) 
in non-anesthetized children. The study objective was to obtain such information. 
Methods: Pulmonary Function tests were performed on anesthetized children undergoing VEPTR insertion or expansion in 
the operating room by means of a forced deflation technique with a mobile unit prior to surgery (Motoyama et al. ARRD,1987). 
Results: A total of 314 VEPTR procedures, including insertions and expansions, were performed every 6 months in 31 chil-
dren ( mean 10.1 procedures;range 3-19)in whom 244 PFTs were performed over the time span of at least 12 months (mean 
4.2yr;range1-15.1). The mean age of children at the initial VEPTR implant was 4.3 years(median3.7,range 1-9.7). Forced vital 
capacity (FVC) at the initial test was 75.5+/-4.56% of predicted; 18 of 31 had moderate to severe restrictive defects. As a 
group,there was a substantial increase over the study period of absolute FVC (13.1+/-9.1%per year; p<.05), which represents 
about 50% of the normal rate of growth. In 16 children, specific respiratory system compliance (Crs,mL/cmH2O/kg) was abnor-
mally decreased at the first test. With repeated expansions, Crs decreased in 21 of 30, with a group annual rate of -2.2+/-13.3%. 
The reduction in Crs appeared worst in those with neuromuscular diseases. 
Conclusion: Multiple VEPTR expansions increase lung volume with clinical improvements. Further studies are needed to see if 
the observed trend of decreasing Crs over time may be a possible limiting factor of this procedure.
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Adding Fusion to the Thoracic Curve in Lenke 5 Curves - Risks and Benefits
Robert Lark, MD; Burt Yaszay, MD; Tracey Bastrom, MA; Peter O. Newton, MD; Harms Study Group
United States
Summary: Patients with Lenke type 5 curves fused only in the thoracolumbar/lumbar region were matched with a group of 
similar patients fused across the thoracic curve as well. A comparison of radiographic and clinical outcomes demonstrated the 
group with the longer thoracic and lumbar fusion to have slightly improved coronal correction, however, at the expense of 
reduced flexibility and thoracic kyphosis. 
Introduction: The Lenke classification suggests a limited thoracolumbar fusion for type 5 curves; this is not however routinely 
accepted. We wished to determine the costs and benefits with regards to the outcomes of non-selective vs. selective fusions in 
a matched set of Lenke 5 curves. 
Methods: Prospectively collected cases from a multi-center database were analyzed. Lenke 5 AIS patients were divided into 
two groups (109 selective: only TL/L curve fused and 41 non-selective: both TL/L and Th curves fused). Patients were then 
matched based on pre-op radiographic and clinical measures. Two year post-op radiographic and clinical outcomes were 
compared utilizing ANOVA with bonferonni correction (p < 0.008). 
Results: Thirty-five matched pairs (70 pts) of Lenke 5 curves were available. There was no difference pre-operatively between 
the groups in age, thoracic (33° vs 36°) or lumbar (49° vs 48°) curve magnitude, curve flexibility (60% vs 54%), thoracic kyphosis, 
clinical trunk flexibility or SRS scores. Post-op, patients in the non-selective group exhibited greater coronal curve correction for 
both curves (Table I). However, the longer fusions had significantly less thoracic kyphosis and truncal side bending/rotational 
flexibility. There was no difference in clinical balance or SRS-22 scores. 
Conclusion: Surgeons attempt to achieve balanced correction with the fewest motion segments fused. Our data suggests 
that primary thoracolumbar scoliosis fusion into the thoracic spine may add modest improvement in coronal correction, but at 
the cost of decreased thoracic kyphosis and clinical flexibility (at 2 years). ultimately, long term effects of these longer fusions 
will be needed to determine if selective thoracolumbar fusions should be approached with the same vigilance as selective 
thoracic fusions.
 

E-Poster #253
Radiographic Outcomes of Smith-Petersen Osteotomies in the Treatment of Spinal Deformity
Ian G. Dorward, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Woojin Cho, MD PhD; Jin-Seok Yi; Matthew M. Kang, MD; Linda 
Koester; Brenda Sides, MA
United States

 
 
 
E-Poster #254 
The 15-Year Evolution of the Thoracoscopic Anterior Release: Does it Still Have a Role? 
Rattalerk Arunakul; Alexander B. Peterson; Eric S. Varley, DO; Peter O. Newton, MD 
United States 
Summary: 142 patients pediatric spinal deformity patients from 1994-2008 who received thoracoscopic anterior release/fusion 
demostrated a decline in the frequency of the procedure over time. Hyperkyphosis as an indication for the technique has been 
eliminated. Crankshaft prevention and large scoliotic deformities remain indications for thoracoscopic release/fusion at our center. 
Introduction: Prior to the advent of segmental pedicle screw fixation, anterior release was performed for severe spinal deformity. The 
thoracoscopic approach significantly reduced the morbidity compared to open thoracotomy procedures. While a decrease in the 
frequency its use has been obseerved, A single site’s experience was reviewed to determine the indications for anterior thoracoscopic 
release and fusion have evolved over time. 
Methods: A retrospective single-center chart and radiograph review of pediatric spinal deformity patients from 1994-2008 undergoing 
thoracoscopic anterior release/fusion (with subsequent posterior instrumentation) was performed. Indications for the thoracoscpic 
procedure were assigned to one of four categories: hyperkyphosis, large/stiff scoliosis, crankshaft prevention, and “other” (e.g. 
pseudoarthrosis prevention, thoracic lordosis). Indications were grouped into three-year intervals and a descriptive analysis was 
performed to determine how the indications for this procedure have evolved over the past 15 years. 
Results: A total of 142 patients (age: 15 years, 2-28) underwent the procedure. These patients had 172 identified indications for their 
thoracoscopic procedures. The frequency of performing a thoracoscopic anterior release has decreased after reaching a peak in the 
years 2000-2002. Initially, hyperkyphosis was the most frequent indication and since 2006 this has not been an indication for the 

Summary: We evaluated radiographs of 74 patients undergoing posterior 
spinal fusion with Smith-Petersen osteotomies. For kyphosis, average correc-
tion was 8.9° per SPO. SPOs in the thoracolumbar area provided the most 
correction, followed by lumbar, mid thoracic, and proximal thoracic. Younger 
patients had more correction per SPO. SPOs lower in the spine resulted in 
greater sagittal balance improvement. For scoliosis, coronal Cobb measure-
ments improved significantly for proximal thoracic, main thoracic, and thoraco-
lumbar/lumbar curves, and over osteotomized segments. Previously-operated 
curves corrected less. 
Introduction: Many reports have described the deformity correction from 
PSO or VCR, but less is known about SPOs. We report radiographic outcomes 
following SPOs for kyphotic and scoliotic deformities. 
Methods: We retrospectively reviewed the radiographs of 74 patients under-
going posterior fusion with SPOs to correct kyphotic and/or scoliotic deformity, 
with min. 2 year follow-up. Exclusion criteria: concomitant PSO or VCR; anterior 
releases. Standard sagittal and coronal Cobb angles were measured, as well as 
segmental angles of contiguous SPOs and per-level angles for each SPO 
(sagittal only). 
Results: 74 patients aged 35.7 ± 21 yrs (11.3-77.8) underwent 314 SPOs (4.2 
per patient); SPOs were for kyphosis only in 38 patients, scoliosis only in 10, and 
both purposes in 26. Follow-up was 2.9 ± 1.1 yrs. For kyphosis, SPO segment 
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Cobb improved from 33.7° to 11.2° (p<0.0001); >3 SPOs corrected more than ≤3 SPOs (p=0.0004). Overall kyphosis correction 
was 8.9° per SPO. Correction varied by region of the spine (p<0.0001): prox thoracic (PT) 3.3°, mid-thoracic (mid-T) 7.3°, 
thoracolumbar (TL) 12.0°, and lumbar (L) 10.0°. Patients <21 yrs corrected more than those ≥21 (9.7° vs. 7.9°, p=0.03). Sagittal 
balance improved (2.9 to -0.04 cm, p=0.0009), but more so with TL or L SPOs (p=0.03). Inter-observer reliability for per-level 
SPO measurements was 0.98 (assessed for 12.5% of sample). 
For scoliosis, coronal Cobb improved (p<0.0001) for SPO segments and for PT, main thoracic (MT), and TL/L curves. Correction 
rates were 49% for SPO segments, 37% for PT, 46% for MT, 55% for TL/L. Segmental Cobb divided by # of SPOs gave a 6.53° 
correction per SPO. No significant loss of correction occurred. Segmental correction was greater for primary SPOs than SPOs 
through revision levels (p=0.008), but was not impacted by patient age or spinal region. Coronal balance did not change. 
Conclusion: SPOs resulted in 8.9° of kyphosis correction per level, and varied by region (TL>L>mid-T>PT). Younger patients 
corrected more. Sagittal balance improved more with TL and L SPOs. SPOs were also successfully utilized in coronal-plane 
deformities, with a 49% correction rate over osteotomized segments. Primary SPOs were more effective at coronal correction 
than SPOs through revision levels.
 

E-Poster #254
The 15-Year Evolution of the Thoracoscopic Anterior Release: Does it Still Have a Role?
Rattalerk Arunakul; Alexander B. Peterson; Eric S. Varley, DO; Peter O. Newton, MD
United States

procedure. The use of thoracoscopy to prevent crankshaft has also declined, but remains an indicaiton for the most imature cases. 
Severe (ave. 81°, 70 -110°) or rigid scoliosis (bend > 50°) continues as an indication at our center, with this now the most common 
reason for performing a thoracoscopic release/fusion. 
Conclusion: The indications for a thoracoscopic anterior release/fusion have evolved as both our understanding of this procedure and 
posterior fixation with pedicle screw instrumentation have improved. While less common than in the past decade, there remains an 
important role for thoracoscopy in select spinal deformity patients. 
 
 

 
 
 
E-Poster #255 
Factors Predicting Coronal Decompensation of Lenke 1 Curves Following Selective Fusion 
Michael G. Vitale, MD, MPH; Daniel J. Miller, BS; Daniel J. Sucato, MD, MS; John B. Emans, MD; Mark A. Erickson, MD; James O. 
Sanders, MD; Lawrence G. Lenke, MD; B. Stephens Richards, MD 
United States 
Summary: Relatively high rates of early frontal decompensation may be improved by careful attention to preoperative socioclinical and 
radiographic characteristics. 
Introduction: Selective fusion of main thoracic curves (Lenke I) can lead to coronal decompensation. This study examines factors 
which may predict decompensation, including the relationship between the lowest instrumented vertebral level and lowest end vertebral 
level (LIV-LEV). 
Methods: Review of a prospective multicenter database revealed 460 AIS patients who have been treated with primary selective 
posterior spinal fusion for Lenke Type 1 curves. Patients with coronal decompensation (defined as trunk shift > 2cm away from CSVL) 
2 years following surgery were compared to those without such imbalance. The LIV-LEV relationship was compared between groups, 
with a negative number implying an LIV proximal to the LEV of the main thoracic curve. 
Results: Rates of coronal decompensation 2 years postoperatively were as follows: Type A (19/250, 7.60%), Type B (5/73, 6.85%), 
Type C (16/137, 11.68%). No significant differences in age, sex, total levels fused, or LIV level were noted between those 
decompensated and those not decompensated for all curve types. The relationship between LIV and LEV did not correlate with 
decompensation for 1A (p=.2), 1B (p=.6) or 1C (p=.3) curves. 1B curves with coronal decompensation were found to have a 
significantly higher curve correction (74.5% vs. 58.5%, p=.02). 1C curves with coronal decompensation were found to have significantly 
higher BMI (24.8 vs. 21.3, p=.01) and preoperative curve size (64.8° vs. 55.4°, p=.005). 
Conclusion: The relationship between LIV and LEV was not associated with rates of curve decompensation for any curve type. In 1B 
curves, overcorrection may lead to increased rates of decompensation. In 1C curves, larger curves and higher BMI correlated strongly 
with decompensation. 
Significance: In 1B curves, care must be taken not to overcorrect the main thoracic curve. In 1C curves, consideration should be given 

Summary: 142 patients pediatric spinal deformity 
patients from 1994-2008 who received thoracoscop-
ic anterior release/fusion demostrated a decline in 
the frequency of the procedure over time. Hyperky-
phosis as an indication for the technique has been 
eliminated. Crankshaft prevention and large scoliotic 
deformities remain indications for thoracoscopic 
release/fusion at our center. 
Introduction: Prior to the advent of segmental 
pedicle screw fixation, anterior release was per-
formed for severe spinal deformity. The thoracoscop-
ic approach significantly reduced the morbidity 
compared to open thoracotomy procedures. While a 
decrease in the frequency its use has been ob-
seerved, A single site’s experience was reviewed to 
determine the indications for anterior thoracoscopic 
release and fusion have evolved over time. 

Methods: A retrospective single-center chart and radiograph review of pediatric spinal deformity patients from 1994-2008 
undergoing thoracoscopic anterior release/fusion (with subsequent posterior instrumentation) was performed. Indications for 
the thoracoscpic procedure were assigned to one of four categories: hyperkyphosis, large/stiff scoliosis, crankshaft prevention, 
and “other” (e.g. pseudoarthrosis prevention, thoracic lordosis). Indications were grouped into three-year intervals and a 
descriptive analysis was performed to determine how the indications for this procedure have evolved over the past 15 years. 
Results: A total of 142 patients (age: 15 years, 2-28) underwent the procedure. These patients had 172 identified indications 
for their thoracoscopic procedures. The frequency of performing a thoracoscopic anterior release has decreased after reaching 
a peak in the years 2000-2002. Initially, hyperkyphosis was the most frequent indication and since 2006 this has not been an 
indication for the procedure. The use of thoracoscopy to prevent crankshaft has also declined, but remains an indicaiton for 
the most imature cases. Severe (ave. 81°, 70 -110°) or rigid scoliosis (bend > 50°) continues as an indication at our center, with 
this now the most common reason for performing a thoracoscopic release/fusion. 
Conclusion: The indications for a thoracoscopic anterior release/fusion have evolved as both our understanding of this 
procedure and posterior fixation with pedicle screw instrumentation have improved. While less common than in the past 
decade, there remains an important role for thoracoscopy in select spinal deformity patients.
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Factors Predicting Coronal Decompensation of Lenke 1 Curves Following Selective Fusion
Michael G. Vitale, MD, MPH; Daniel J. Miller, BS; Daniel J. Sucato, MD, MS; John B. Emans, MD; Mark A. Erickson, MD; James O. Sanders, 
MD; Lawrence G. Lenke, MD; B. Stephens Richards, MD
United States
Summary: Relatively high rates of early frontal decompensation may be improved by careful attention to preoperative socio-
clinical and radiographic characteristics. 
Introduction: Selective fusion of main thoracic curves (Lenke I) can lead to coronal decompensation. This study examines 
factors which may predict decompensation, including the relationship between the lowest instrumented vertebral level and 
lowest end vertebral level (LIV-LEV). 
Methods: Review of a prospective multicenter database revealed 460 AIS patients who have been treated with primary selec-
tive posterior spinal fusion for Lenke Type 1 curves. Patients with coronal decompensation (defined as trunk shift > 2cm away 
from CSVL) 2 years following surgery were compared to those without such imbalance. The LIV-LEV relationship was compared 
between groups, with a negative number implying an LIV proximal to the LEV of the main thoracic curve. 
Results: Rates of coronal decompensation 2 years postoperatively were as follows: Type A (19/250, 7.60%), Type B (5/73, 
6.85%), Type C (16/137, 11.68%). No significant differences in age, sex, total levels fused, or LIV level were noted between those 
decompensated and those not decompensated for all curve types. The relationship between LIV and LEV did not correlate 
with decompensation for 1A (p=.2), 1B (p=.6) or 1C (p=.3) curves. 1B curves with coronal decompensation were found to have 
a significantly higher curve correction (74.5% vs. 58.5%, p=.02). 1C curves with coronal decompensation were found to have 
significantly higher BMI (24.8 vs. 21.3, p=.01) and preoperative curve size (64.8° vs. 55.4°, p=.005). 
Conclusion: The relationship between LIV and LEV was not associated with rates of curve decompensation for any curve type. 
In 1B curves, overcorrection may lead to increased rates of decompensation. In 1C curves, larger curves and higher BMI cor-
related strongly with decompensation. 
Significance: In 1B curves, care must be taken not to overcorrect the main thoracic curve. In 1C curves, consideration should 
be given to either nonselective fusion or earlier intervention before curve magnitude increases, especially in patients with 
higher BMI.
 

E-Poster #256
Combined Results of the Three US IDE Randomized Cervical Arthroplasty Trials with 2-Years of Follow-Up
Cheerag D. Upadhyaya, MD; Jau-ching Wu, MD; Regis W. Haid, MD; Vincent C. Traynelis, MD; Bobby Tay, MD; Dom Coric, MD; Gregory 
Trost, MD; Praveen V. Mummaneni, MD
United States

to either nonselective fusion or earlier intervention before curve magnitude increases, especially in patients with higher BMI. 
 
 
E-Poster #256 
Combined Results of the Three US IDE Randomized Cervical Arthroplasty Trials with 2-Years of Follow-Up 
Cheerag D. Upadhyaya, MD; Jau-ching Wu, MD; Regis W. Haid, MD; Vincent C. Traynelis, MD; Bobby Tay, MD; Dom Coric, MD; 
Gregory Trost, MD; Praveen V. Mummaneni, MD 
United States 
Summary: There have been three prospective, randomized, multi-center trials of cervical disc arthroplasty evaluating the PRESTIGE 
cervical disc, the BRYAN cervical disc, and the Pro-Disc C cervical disc. We have included non-published 24 month follow-up data from 
the PRESTIGE cervcial disc trial. In total there were 605 investigational patients and 561 control patients. Cervical disc arthroplasty is a 
viable alternative to standard anterior cervical discectomy and fusion. 
Introduction: There have been three prospective, randomized, multi-center trials of cervical disc arthroplasty evaluating the 
PRESTIGE cervical disc, the BRYAN cervical disc, and the Pro-Disc C cervical disc. The 24-month data from these randomized, 
controlled trials has been published and all have found that cervical disc replacement is a reasonable alternative to anterior cervical 
discectomy and fusion. We performed an analysis of these three trials with unpublished full 24-month follow-up from the PRESTIGE 
cervical disc trial. 
Methods: All included studies had at least 24 months of available follow-up. Heller, et al. evaluated the BRYAN cervical disc enrolling 
242 patients in the study arm and 221 in the control arm. Murray, et al. studied the ProDisc-C implant with 103 in the study group and 
106 in the control group. Finally, Burkus, et al. studied the PRESTIGE disc with 276 patients in the investigational group and 265 in the 
control group; we had access to the full two year data set from the Prestige trial which has not yet been published. In total there were 
605 investigational patients and 561 control patients. 
Results: The trials were similar in the demographic variables of preoperative mean age, sex, neck disability index scores, SF-36 
scores. The trials also had similar post-operative fusion rates (>90%) in the control arms, and maintenance of range of motion in the 
study arm (ranging from 6.5 - 9.36 degrees). The total secondary surgery rate was 3.1% for the combined arthroplasty cohort (19 
revision/removal/reoperation) vs. 8.2% for the combined fusion cohort (46 revision/supplemental fixation/removal/reoperation). In an 
analysis of successful neurologic outcome, the relative risk was noted to be 1.08 (CI 1.03 - 1.12) favoring cervical disc arthroplasty. 
Conclusion: Cervical disc arthroplasty is a viable alternative to standard anterior cervical discectomy and fusion. Reoperation rates 
are lower for the arthroplasty devices in the three randomized US IDE trials with two years of follow-up. 
Significance: This is an analysis of the three largest cervical arthroplasty trials to date with full two 2-year follow-up. 
 

PRESTIGE cervical 
disc, flexion/extension views. 
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PRESTIGE cervical disc, flexion/extension views.

Summary: There have been three prospective, 
randomized, multi-center trials of cervical disc 
arthroplasty evaluating the PRESTIGE cervical disc, the 
BRYAN cervical disc, and the Pro-Disc C cervical disc. 
We have included non-published 24 month follow-up 
data from the PRESTIGE cervcial disc trial. In total 
there were 605 investigational patients and 561 
control patients. Cervical disc arthroplasty is a viable 
alternative to standard anterior cervical discectomy 
and fusion. 
Introduction: There have been three prospective, 
randomized, multi-center trials of cervical disc 
arthroplasty evaluating the PRESTIGE cervical disc, the 
BRYAN cervical disc, and the Pro-Disc C cervical disc. 
The 24-month data from these randomized, con-
trolled trials has been published and all have found 
that cervical disc replacement is a reasonable 

alternative to anterior cervical discectomy and fusion. We performed an analysis of these three trials with unpublished full 
24-month follow-up from the PRESTIGE cervical disc trial. 
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Methods: All included studies had at least 24 months of available follow-up. Heller, et al. evaluated the BRYAN cervical disc 
enrolling 242 patients in the study arm and 221 in the control arm. Murray, et al. studied the ProDisc-C implant with 103 in the 
study group and 106 in the control group. Finally, Burkus, et al. studied the PRESTIGE disc with 276 patients in the investiga-
tional group and 265 in the control group; we had access to the full two year data set from the Prestige trial which has not yet 
been published. In total there were 605 investigational patients and 561 control patients. 
Results: The trials were similar in the demographic variables of preoperative mean age, sex, neck disability index scores, SF-36 
scores. The trials also had similar post-operative fusion rates (>90%) in the control arms, and maintenance of range of motion 
in the study arm (ranging from 6.5 - 9.36 degrees). The total secondary surgery rate was 3.1% for the combined arthroplasty 
cohort (19 revision/removal/reoperation) vs. 8.2% for the combined fusion cohort (46 revision/supplemental fixation/removal/
reoperation). In an analysis of successful neurologic outcome, the relative risk was noted to be 1.08 (CI 1.03 - 1.12) favoring 
cervical disc arthroplasty. 
Conclusion: Cervical disc arthroplasty is a viable alternative to standard anterior cervical discectomy and fusion. Reoperation 
rates are lower for the arthroplasty devices in the three randomized uS IDE trials with two years of follow-up. 
Significance: This is an analysis of the three largest cervical arthroplasty trials to date with full two 2-year follow-up.
 

E-Poster #257
Preoperative Risk Factors Predicting Loss of Sagittal Alignment After Short Fusions (T10-Pelvis) for Adult Idio-
pathic Scoliosis
Terrence T. Kim, MD; Robert Pashman, MD; J. Patrick Johnson, MD; Jennifer Murphy, BA
United States
Summary: Failure of short fusion (T10-pelvis) constructs leading to loss of sagittal alignment has been reported in adult idio-
pathic scoliosis patients. Our cohort analysis has identified several pre-operative risk factors for failure of short fusions in these 
patients. 
Introduction: Previous studies have shown that maintenance of global sagittal balance is critical, and that loss of sagittal 
alignment over time produces delayed failures and poor clinical outcomes. We sought to compare successful and failed short 
fusion scoliosis patients in attempts to identify key preoperative radiographic risk factors. 
Methods: A radiographic outcomes assessment was made on 26 patients with adult thoracolumbar and lumbar idiopathic 
scoliosis treated with short fusions (uIV: T8-11) and a minimum 2-year f/u. Preoperative and all post-operative radiographs 
were analyzed for: coronal curve magnitude, coronal alignment, cervical lordosis, C2 and C7 sagittal vertical axis (SVA), cervico-
thoracic, thoracic and thoracolumbar kyphosis. We also recorded the incidence of proximal junctional kyphosis (PJK), progres-
sive loss of sagittal balance, revision surgery, and previous anterior cervical discectomy and fusion (ACDF). 
Results: 23 females and 3 males with mean age of 61 yrs (44-73), avg. f/u 34.7 mos. At final f/u, 17 patients maintained sagit-
tal balance (avg. C7 SVA: -2.0cm, PJK: -4.3°). 9 patients had progressive loss of sagittal alignment (avg. C7 SVA: 4.2cm, PJK: -9°), 
(p<0.05) of which 4 patients required revision surgery. Preoperative radiographs of the failed group revealed a statistically sig-
nificant increase in thoracic kyphosis (T2-T12: -49° v. -32°), cervical sagittal imbalance (C2 SVA: 2.0 v.1.46cm), cervicothoracic (T1 
tilt: 28.7° v. 21.8°) and thoracolumbar kyphosis (-6.75° vs. 2.8°) compared to the balanced group (p<0.05). History of prior ACDF 
was also found to be significantly higher in short fusion failure patients (38% vs. 0%), (p<0.05). 
Conclusion: Our study is the first to identify key preoperative radiographic risk factors which may increase the likelihood of 
sagittal imbalance after short fusions. We theorize that rigid cervical, thoracic and thoracolumbar kyphosis may cause constant 
cantilevering forces leading to progressive loss of sagittal balance. 
Significance: This study identifies critical preoperative risk factors that may lead to failures of short (T10-pelvis) fusions, and 
could encourage consideration of extending fusion constructs proximally at the time of index surgery. Prospective studies are 
warranted.
 

E-Poster #258
Effect of Multi Rib Osteotomy on Pulmonary Functions after Correction of Adolescent Scoliosis
Abla M. Hamed, MD; Youssry El Hawary
Egypt
Summary: Rib osteotomy technique is used for giving more flexibility of the spine during correction.However,it leads to chest 
cage disruption and affection of pulmonary functions 
Introduction: Rib osteotomy technique is used for giving more flexibility of the spine during correction especially in severe 
and rigid curves. However,rib osteotomy leads to a type of chest cage disruption and affection of pulmonary functions 



160 Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

El
ec

tr
on

ic
 P

os
te

r  
A

bs
tr

ac
ts

Electronic Poster Abstracts
Methods: A prospective study of 50 patients who underwent posterior spinal fusion for correction of adolescent scoliosis.
Patients were divided according to number of ribs osteotomy into two groups.Group1(n=16)who underwent posterior fusion 
in addition to rib osteotomy from 1-3 ribs,while group2(n=34)who had rib osteotomy from 4-6 ribs.All patients were evaluated 
regarding pulmonary functions and Cobb’s angle preoperatively, post operatively, one year and two years post operatively. All 
patients received pulmonary rehabilitation program from one week postoperative till one years post operative 
Results: Curve correction:The mean Cobb’s angle at the preoperative and final follow up for group1was72.9±22.9 degree 
and11.2±3.9degree respectively(85%correction).In group2it was75.7±21.7 degree preoperatively and18.3±10.9 degrees at 
final follow up(76% correction).Pulmonary functions:Pre operatively there was no significant difference between2groups.
Immediately postoperative there was significant reduction regarding FVC by about39%in group1and69% in group2.Another 
significant reduction was observed in MVV by about 60% in both groups.One year post operative FVC showed significant im-
provement in group1 by 57%while in group2 It was 28%.MVV showed another significant improvement by about72% and 54% 
in group1 and 2 respectively.Two years post operative showed no mean improvement in both groups which not exceeded 
6%improvement 
Conclusion: Multi rib osteotomy more than3 ribs has a negative effect on pulmonary function extended till one year postop-
erative even with application of pulmonary rehabilitation program. However, rib osteotomy from 1-3 ribs has a negative effect 
just immediately postoperatively which converted at1 and 2 years post operative 
Significance: Rib osteotomy technique has a positive significant effect on curve correction however it has severe negative 
effect on pulmonary functions especially with osteotomy for more than3 ribs. Pulmonary rehabilitation program has positive 
significant effect on improving pulmonary functions
 

E-Poster #259
A Radiologic Classification System (ICVAS) for Segmentation Defects of the Vertebrae that Aids in the Determina-
tion of Molecular Genetic Etiology
Benjamin Alman, MD; Amaka C. Offiah, BSc, MBBS, PhD; Phillip F. Giampietro, MD PhD; Alberto S. Cornier; Peter D. Turnpenny
Canada
Summary: We report on a system for classifying congenital segmentation defects of the vertebrae (SDV) that can be easily 
used to group patients by different molecular genetic etiologies. This system was tested by two groups of clinicians, found to 
have a better intraobserver variability than traditional systems, was able to distinguish between important causes of congeni-
tal spine deformity, and identified patients with clinically important extra-spinal manifestations. 
Introduction: Existing nomenclature systems for congenital SVD are inconsistently applied, and lack the ability to predict 
molecular genetic etiology. The aim of this project was to develop and assess a new classification system that distinguishes 
between molecular genetic etiologies. 
Methods: A multidisciplinary group of clinicians developed this classification system to place patients into groups that helps 
with molecular etiology, underlying diagnosis, determination of abnormities in other organ systems, and as an aid in research. 
The classification system relies on radiographs and generates ten “scores” which define: the type of vertebral malformation, 
which are subgrouped as Multiple; Single; Regional; Generalized; and undefined. In a first group, 5 clinicians independently 
classified 10 cases. Inter-observer reliability was assessed using kappa. In a second study, 7 independent general radiologists 
unaffiliated with the development of the classification examined 20 cases before and 20 cases after the system was explained. 
Results: Inter-observer reliability for Group 1 yielded a kappa value of 0.41. A consensus diagnosis was established for the 10 
cases. For Group 2, before the system was explained, one of 70 scores (1.4%) agreed with the Group 1 consensus diagnoses. 
Group 2 offered 12 different diagnoses, but 38 of 70 (54.3%) responses were ‘Don’t Know’. After the ICVAS system was ex-
plained, 57 of 70 responses (77.1%; 95% CI 65.5, 87.0) agreed with the Group 1 consensus, an improvement of 75.7% (95% CI 
62.5, 85.6, p<0.00005), with no ‘Don’t Know’ responses. The system was able to distinguish between conditions such as caudal 
regression; Diabetic Embryopathy; Goldenhar; Jarcho-Levin; Kneist; Neurofibromatosis; Spondylocostal Dysostosis; Spondylo-
thoracic Dysostosis; and VACTERL. 
Conclusion: The ICVAS radiological classification system was found to be reliable and applicable for SDV phenotypes.
Significance: This system distinguish between important molecular genetic causes of congenital spine deformity, and identi-
fies patients with important extra-spinal clinical manifestations.
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Poster #301
Abnormal Leptin Bioavailability in Girls with Adolescent Idiopathic Scoliosis
Zhen Liu; Hiu Yan Yeung; Guang-quan Sun; Kwong-man Lee, PhD; Wei-jun Wang; Yong Qiu; Jack C. Cheng, MD
Hong Kong
Summary: Girls with adolescent idiopathic scoliosis (AIS) was reported to be associated with lower body mass index (BMI) and 
lower bone mineral density (BMD). Many recent studies have revealed the importance of leptin in the normal regulation of fat 
and bone metabolism in children and adolescents. 
Introduction: Our previous study found lower plasma leptin level in AIS girls and its association with low BMD without further 
defining whether the effect is related to low leptin level or its bioavailability. This pilot study aimed at investigating the leptin 
bioavailability by assessing the ratio of serum leptin to solube leptin receptor (sOB-R) levels in AIS girls versus that in normal 
control. 
Methods: 66 AIS girls and 27 normal age-matched girls were recruited in this study. Anthropometric data, puberty stage, clini-
cal parameters and curve severity in AIS were documented in detail. Serum leptin and sOB-R levels were quantified with ELISA. 
Free leptin index (FLI) was calculated as the ratio of leptin to sOB-R levels. The relationships between leptin, sOB-R, FLI, age and 
pubertal stages were also analyzed with multivariate regression model. 
Results: AIS girls (Cobb’s angle 11-94°) and healthy controls were similar in age (14.1±1.5 and 14.2±1.6yr, respectively) and 
body weight (43.8±7.5 and 45.6±7.5kg, respectively). AIS girls was found to have significantly longer arm span and lower 
BMI. Although insignificant lower leptin level was found in AIS subjects, the sOB-R level was however significant higher than 
controls (p=0.004; Table 1). No significant correlation was found between leptin, sOB-R, FLI and curve magnitude in AIS girls. 
Multivariate regression showed that age and Tanner stage were the independent variables predicting the change of leptin and 
FLI. After adjusted for age, AIS girls consistently showed significantly lower FLI than the control girls (p=0.036). However, after 
corrected for Tanner stage, there was no significant difference in FLI level between AIS and normal girls(p=0.068). 
Conclusion: This is the first pilot report on the finding of the significantly different leptin bioavailability in AIS girls versus 
healthy matched controls. This finding may implicate different central and peripheral effect of leptin in AIS girls. The lower BMI 
of AIS girls may be related to the lower leptin bioavailability during their pubertal age period rather then the serum leptin level 
itself. Further study on the detail pathophysiological effect of leptin bioavailability on AIS etiopathogenesis is warranted.
 

Poster #302
Factors Influencing the Decision for Surgical Intervention in Early Onset Scoliosis
Pooria Salari, MD; Jeff Pawelek, BS; Gregory M. Mundis, MD; Paul D. Sponseller, MD; Oheneba Boachie-Adjei, MD; Richard M. Schwend, 
MD; Patrick Bosch, MD; Laurel C. Blakemore, MD; Behrooz A. Akbarnia, MD
United States

 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an 'off label' use). 
 
 
 
Poster #303 
Treatment of Severe and Rigid Adult Idiopathic Scoliosis by Anterior and Posterior Spinal Fusion with Hybrid Segmental 
Instrumentation. Are Resection Procedures Necessary to Achieve Optimal Results? 
Masayuki Ishikawa; Oheneba Boachie-Adjei, MD; Gerard K. Jeong, MD; Gregory M. Mundis, MD; Matthew E. Cunningham, MD, PhD 
United States 
Summary: Anterior posterior spinal fusion for severe scoliosis achieves optimal outcomes. 
Introduction: This study was aimed to assess radiographic outcomes and complication rates of anterior and posterior spinal fusion 
with hybrid segmental instrumentation for treatment of severe and rigid adult idiopathic scoliosis. 
Methods: 20 consecutive adult patients (18 females and 2 males) with average age 48.1 years underwent combined anterior and 

posterior spinal fusion for scoliosis equal to or more than 80° with flexibility less than 25%. Two groups (Group 1: Cobb angle≧80°, < 

100°, N=11, Group 2: Cobb angle≧100°, N=9) were reviewed for curve correction and complication rate. Mean follow-up period was 

4.4 years (2-8.3 years). 
Results: Scoliosis averaged 89.4° in Group 1 and 117.8° in Group 2 preoperatively. It measured 48.4°(45.9%) in Group 1 and 
64.2°(45.5%) in Group 2 at final follow-up. Thoracic kyphosis and lumbar lordosis averaged 36.3° and 45.5° in Group 1, and 57.1° and 
55.6° in Group 2 preoperatively, and averaged 36.2° and 56.9° in Group 1, and 49.8° and 64.5° in Group 2 at final follow-up. Sagittal 
balance improved from preoperative means of 50.7mm to 26.8mm in Group 1 and 41.2mm to 35.3mm in Group 2 at final follow-up.  
Seventeen complications were observed in 10 patients (50%). Major complications (25%) included two implant failures, one deep 
wound infection, and two pulmonary emboli. There were no neirologic defits and no pseudoarthrosis at follow-up. 
No difference in curve correction or complication rate was observed between both groups.  
Satisfaction score of SRS-22 questionnaire averaged 4.5 in Group 1 and 4.6 in Group 2. 
Conclusion: Combined anterior posterior spinal fusion for severe rigid scoliosis may be associated with high pulmonary complication 
but is a more familiar and effective approach than technically demanding resection procedures with potential neurologic risks. Balanced 
curve correction is achieved with a high patient satisfaction. 
 
Poster #304 
Loss of Correction after Pedicle Subtraction Osteotomy in Degenerative Sagittal Imbalance 
Kyu-Jung Cho, MD; Ki-Tack Kim, PhD; Whoan Jeang Kim; Sang-Hun Lee; Jae-Hoon Jung 
Korea, Republic of 
Summary: Twenty-six patients underwent pedicle subtraction osteotomy with no anterior column support for degenerative sagittal 
imbalance. All PSO were performed at one segment. The patients with complications causing loss of correction were excluded. The 

Summary: When surveyed, scoliosis surgeons felt 
age and weight were the most significant factors in 
decided whether to perform vs. avoid surgery in 
early onset scoliosis (EOS). Diagnosis, pulmonary 
function, cardiac status and bone mineral density 
alone do not appear to be major contraindications 
for surgery in EOS. 
Introduction: Children with early onset scoliosis 
(EOS) range from otherwise healthy idiopathic type 
to complex spinal anomalies with serious medical 
issues. No definitive recommendations exist 

regarding contraindications to the surgical treatment of EOS. We aimed to identify surgeons’ limits when considering surgical 
intervention in this complex group of patients. 
Methods: A survey was designed to assess the demographic, diagnostic and clinical thresholds surgeons use when consider-
ing surgery in EOS. Seven multiple choice questions were selected based on a variety of clinical factors and were posed to 
surgeons who specialize in the treatment of EOS (Table 1). 
Results: 31 surgeons responded to the survey. 27 (87%) surgeons considered age as a factor when considering surgical 
treatment and 22 (71%) would operate on patients between 6 months and 2 years of age. Osteogenesis imperfecta was the 
most common (14%) diagnostic contraindication for surgery; however, 22 of 28 (79%) respondents stated the patient’s 
diagnosis was not a factor. While nearly half (53%) of surgeons stated weight was not a contraindication for surgery, the 25th 
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weight-for-age percentile was most commonly (33%) reported as the minimum weight range considered for surgical treat-
ment. If cleared by a pulmonologist, pulmonary function was not a factor for 23 of 31 (74%) surgeons. Similarly, if cleared by 
cardiology, 24 of 30 (80%) respondents would operate despite the presence of a cardiac disorder. Bone mineral density (BMD) 
was not a consideration for 22 of 31 (71%) surgeons; however, 22% of surgeons would avoid surgery if the Z-score < -2.5. When 
asked to rank the top 4 factors that influence their decision whether or not to perform surgery, 28 of 31 (90%) surgeons 
indicated patient age was most critical variable. 
Conclusion: The survey results indicate diagnosis, pulmonary function, cardiac status and BMD alone are not major influenc-
ers in the decision to perform surgery in EOS while age and weight are more critical factors. However, the decision to perform 
or avoid surgery is often complicated by the combination of these factors, and an obvious need to arrest the natural history of 
the spinal deformity may outweigh potential risks. 
 
The FDA has not cleared the drug and/or medical device for the use described in this presentation (i.e., the drug or medical device is 
being discussed for an ‘off label’ use).

 

Poster #303
Treatment of Severe and Rigid Adult Idiopathic Scoliosis by Anterior and Posterior Spinal Fusion with Hybrid Seg-
mental Instrumentation. Are Resection Procedures Necessary to Achieve Optimal Results?
Masayuki Ishikawa; Oheneba Boachie-Adjei, MD; Gerard K. Jeong, MD; Gregory M. Mundis, MD; Matthew E. Cunningham, MD, PhD
United States
Summary: Anterior posterior spinal fusion for severe scoliosis achieves optimal outcomes.
Introduction: This study was aimed to assess radiographic outcomes and complication rates of anterior and posterior spinal 
fusion with hybrid segmental instrumentation for treatment of severe and rigid adult idiopathic scoliosis. 
Methods: 20 consecutive adult patients (18 females and 2 males) with average age 48.1 years underwent combined anterior 
and posterior spinal fusion for scoliosis equal to or more than 80° with flexibility less than 25%. Two groups (Group 1: Cobb 
angle≧80°, < 100°, N=11, Group 2: Cobb angle≧100°, N=9) were reviewed for curve correction and complication rate. Mean 
follow-up period was 4.4 years (2-8.3 years). 
Results: Scoliosis averaged 89.4° in Group 1 and 117.8° in Group 2 preoperatively. It measured 48.4°(45.9%) in Group 1 and 
64.2°(45.5%) in Group 2 at final follow-up. Thoracic kyphosis and lumbar lordosis averaged 36.3° and 45.5° in Group 1, and 57.1° 
and 55.6° in Group 2 preoperatively, and averaged 36.2° and 56.9° in Group 1, and 49.8° and 64.5° in Group 2 at final follow-up. 
Sagittal balance improved from preoperative means of 50.7mm to 26.8mm in Group 1 and 41.2mm to 35.3mm in Group 2 at 
final follow-up.  
Seventeen complications were observed in 10 patients (50%). Major complications (25%) included two implant failures, one 
deep wound infection, and two pulmonary emboli. There were no neirologic defits and no pseudoarthrosis at follow-up. 
No difference in curve correction or complication rate was observed between both groups.  
Satisfaction score of SRS-22 questionnaire averaged 4.5 in Group 1 and 4.6 in Group 2. 
Conclusion: Combined anterior posterior spinal fusion for severe rigid scoliosis may be associated with high pulmonary 
complication but is a more familiar and effective approach than technically demanding resection procedures with potential 
neurologic risks. Balanced curve correction is achieved with a high patient satisfaction.

 

Poster #304
Loss of Correction after Pedicle Subtraction Osteotomy in Degenerative Sagittal Imbalance
Kyu-Jung Cho, MD; Ki-Tack Kim, PhD; Whoan Jeang Kim; Sang-Hun Lee; Jae-Hoon Jung
Korea, Republic of
Summary: Twenty-six patients underwent pedicle subtraction osteotomy with no anterior column support for degenera-
tive sagittal imbalance. All PSO were performed at one segment. The patients with complications causing loss of correction 
were excluded. The loss of correction of lordotic angle at each lumbar segment was about 2o after PSO, and was not different 
between at the osteotomy site and non-osteotomy site. Therefore, anterior column support at any segments within the fusion 
construct would be helpful to reduce the loss of correction. 
Introduction: Loss of correction (LOC) after pedicle subtraction osteotomy (PSO) is common in the patients with degenera-
tive sagittal imbalance. Anterior column support at the mobile segments is recommended to reduce LOC. However, it is not 
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determined which segments have more LOC within the fusion construct. The purpose of this study was to determine where 
the LOC occurred more often after PSO in degenerative sagittal imbalance. 
Methods: Twenty-six patients who underwent PSO with no anterior column support were analyzed with a minimum 2 year 
follow-up. This study excluded the patients with any complications causing loss of correction such as pseudarthrosis and 
implant failure. The mean age was 66.6 years, ranging from 56 to 74. All of the PSO were performed at one segment, including 
at L3 (n=24) and L4 (n=2). The average number of levels fused was 6.8 segments. The upper instrumented vertebra was T10 
(n=8), T11 (n=6), T12 (n=10), and L1 (n=2). The fusion extended to the sacrum in all patients. Twelve patients had additional 
iliac screw fixation. 
Results: The osteotomy angle, measured from the upper endplate of the vertebra one above the osteotomy to the lower end-
plate of the vertebra one below the osteotomy, was 9.3o preoperatively, -28o after surgery, and -24o at the last visit. The LOC 
was 4.2o, corresponding to 2.1o at one segment. The lumbar lordosis, measured from L1 to S1, was 1.4o before surgery, -37o 
after surgery, and -27o at the final follow up. The LOC was 10o, corresponding to 2o at one segment. The average LOC at each 
lumbar segment was about 2o. The LOC at the osteotomy site was not different from the LOC at the non-osteotomy site. The 
sagittal C7 plumb was 192.7mm before surgery, corrected to 39.7mm after surgery, and changed to 86.8mm at the last visit. 
The correction of sagittal C7 plumb was 105.9mm, and the LOC was 47.1mm. 
Conclusion: The loss of correction of lordotic angle at each lumbar segment was about 2o after pedicle subtraction osteoto-
my in degenerative sagittal imbalance, and was not different between at the osteotomy site and non-osteotomy site. There-
fore, anterior column support at any segments within the fusion construct would be helpful to reduce the loss of correction.

 

Poster #305
Results of Surgical Treatment for Scheuermann’s Kyphosis using Combined Front-Back Approach & Pedicle-Screw 
Constructs: A Base for Benchmark Comparisons Through Analysis of 111 Cases
Heiko Koller, MD; Oliver Meier; Luis Ferraris, MD; Axel Hempfing; Marianne Umstätter; Rene Schmidt; Juliane Zenner, MD
Germany

Fig.1 
 
 
Poster #306 
Progressive Spinal Deformity Correction via an Anterior Based Tether in a Porcine Scoliosis Model: A Detailed Radiographic 
Analysis 
Ashish Patel, MD; Frank J. Schwab, MD; Virginie C. Lafage, PhD; Benjamin Ungar; Jean-Pierre C. Farcy, MD 
United States 
Summary: Non-fusion techniques for surgical correction of scoliosis in an immature spine have recently received substantial interest. 
Using the porcine scoliosis model, this study aims to investigate the impact of an anterior corrective convex spinal tether on 
radiographic alignment compared to a control group. Application of an anterior based convex staple-screw-tether construct in group 2 
resulted in significant progressive correction of the coronal deformity (~ 50%) without significant sagittal plane re-alignment. Data from 
this study support the possibility of clinical techniques for non-fusion scoliosis correction 
Introduction: Non-fusion techniques for surgical correction of scoliosis in an immature spine have recently received substantial 
interest. Using an established Porcine Scoliosis Model (PSM), this study aims to investigate the impact of an anterior convex spinal 
tether on radiographic alignment changes with growth (non-fusion) 
Methods: This IACUC approved Study included 10 immature Yorkshire Pigs divided equally into 2 groups; tether release group (TR) 
and anterior corrective tether group (AC). All animals underwent scoliosis induction surgery (max. coronal Cobb: 17°-25°) at 12 weeks 
of age and progressed a mean 4.0°/week. Once >50° was noted, a second surgical intervention was pursued: TR had release of the 
inducing tether; AC had tether release and placement of a corrective device over the 5 apical vertebrae. Both groups were observed for 
an additional 16 weeks with bi-weekly radiographs. Student t-test was used to investigate radiographic differences between groups 
Results: No significant differences existed between TR and AC regarding; induced Cobb angle, days with deforming tether, or coronal 
and sagittal alignment before the 2nd intervention (all, p>0.05).  
Coronal Plane:  
Significant differences in Cobb angle between TR and AC animals were noted following the 2nd intervention (resp. 44.4°±2.2° and 
35.0°±2.4°; p=0.001) and bi-weekly beyond 4 weeks (p<0.01). Final Cobb measurements were 45.0°±2.9° for TR and 24.4°±9.0° for 
AC (p=0.001).  
Sagittal Plane:  
No significant differences existed in sagittal alignment between TR and AC animals immediately following the 2nd intervention (resp. 
14.4°±26.2° and 16.2°±10.2°; p=0.88) and at final follow up; 16.2°±20.9° and 21.2°±12.3° respectively (p=0.65) 
Conclusion: Using the PSM, this study investigated radiographic differences between control and treatment groups. Application of a 
non-fusion anterior based convex staple-screw-tether resulted in significant progressive correction of the coronal spinal deformity (~ 
50%) without significant sagittal plane re-alignment 
Significance: Data from this study support the possibility of clinical techniques for non-fusion scoliosis correction in the immature spine 
through growth modulation 
 

Summary: Analysis of surgical results with anterior-open release 
and posterior fusion using pedicle-screw constructs in the 
treatment of 111 Scheuermann’s kyphosis (SK).The combined 
approach offered good results in a large series.Findings of our 
study emphasize the impact of curve flexibility on curve correc-
tion in SK and curve flexibility as the decisive parameter to 
compare cohorts treated with combined vs. posterior-only 
approach. Concerning the pathogenesis of PJK, we identified the 
spino-pelvic morphology as a potential key-parameter for further 
research. 
Introduction: A paucity of data on treatment for Scheuermann’s 
kyphosis (SK) exists regarding the ideal strategy.The impact of 
combined strategy (ant.release & post.fusion;AR/PSF) on correc-
tion rate&surgical outcome is yet to be defined. 

Methods: Review of 111 consecutive SK operated w/ AR/PSF.Assessment of demographics, complications & radiographs incl. 
flexibility & correction measures,prox.junctional kyphosis angle (JKA+1) & spino-pelvic parameters focusing on impact of curve 
flexibility on correction & outcomes (ODI,SRS-24). 
Results: Age 23±11y, follow-up 25 mo. Number of levels treated 8±1.5. Correction per level was 4±2°.Screw-density rate was 
87±13%. Cobb angle (CA) at fusion length was 68±12° preop, 41±16° postop. Flexibility on traction films was 35±14% & 
correction rate 47±22%. 22 pat sustained minor complications. 21 pat had additional surgery.Statistics showed a mean 
difference betw/ CA at fusion length on traction-films vs postop films of 9±11°.Postop & follow-up CA were highly correlative 
w/ preop traction-films (r=.7).Correction sign. depended on preop flexibility on traction-films (r=.6).Statistics revealed addi-
tional scoliosis reduced flexibility (p=.01) & correction (p=.03).Higher screw-density increased correction (p<.001,r=.4). In 46 pat 
prox. JKA+1 could be assessed in detail averaging 8°±9.21 of 46 pat (46%) had a PJK (JKA+1 ≥10°,≥10° than preop) of 16°±6. Pat 
w/ increased JKA+1 were at higher risk for revision (p=.049) while pat w/ revision or subsequent surgery had decreased 
outcomes (SRS-24:p<.01;ODI:p<.01).Concerning spino-pelvic balance, interrelations betw/ pelvic & spinal parameters main-
tained. Median PI was 46±11°.The preop JKA+1 sign. correlated w/ PI (r=.4),number of levels fused (r=.4) and postop loss of 
correction (r=-.3). 
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Conclusion: Our study highlights that flexibility is the decisive measure when comparing outcomes w/ different treatment 
strategies. Findings might indicate that changes at the junctional level are a) impacted by individual spino-pelvic morphology 
and b) exacted by the individually predetermined thoracolumbar curvature & sagittal balance. Good results could be achieved 
w/ AR/PSF. Data are open for benchmark comparisons w/ posterior-only strategies yielding for a refinement of surgical 
indications in SK. 
 

Poster #306
Progressive Spinal Deformity Correction via an Anterior Based Tether in a Porcine Scoliosis Model: A Detailed 
Radiographic Analysis
Ashish Patel, MD; Frank J. Schwab, MD; Virginie C. Lafage, PhD; Benjamin Ungar; Jean-Pierre C. Farcy, MD
United States

 
 
 
Poster #307 
Instrumenting Proximal to the Left Bending Stable Vertebra in Lenke IA and IB Adolescent Idiopathic Scoliosis Predicts 
Adding On 
Hossam Salah, MD FRCS; Hazem B. Elsebaie, FRCS , MD; Ahmed Ezz 
Egypt 
Summary: A retrospective analysis of Lenke IA and IB AIS cases was performed. The lower end vertebra, the stable vertebra, the 
neutral vertebra, the left bending stable vertebra and lower instrumented vertebra were recorded. Latest x-rays were sought for adding 
on. Instrumenting proximal to the left bending stable vertebra had an 83% incidence of adding on. 
Introduction: Adding on denotes the inclusion of additional vertebra into the major curve distal to the lower instrumented vertebra. 
Selection of the distal level of fusion seems to be a key factor in the prevention or otherwise of this phenomoenon. 
Methods: 56 patients with Lenke IA and IB adolescent idiopathic scoliosis had their radiographs retrospectively reviewed. There were 
52 females and 4 males. The mean age at the time of surgery was 14.2 years. The following data were documented: the lower end 
vertebra(LEV), the stable vertebra(SV), the neutral vertebra (NV), the most proximal lumbar vertebra bisected by a central sacral 
perpendicular line in the supine left side bending films, we designated the left bending stable vertebra(LBSV), and the lower 
instrumented vertebra(LIV). The presence of adding on below the fused segment was searched for in the latest follow up radiographs. 
The mean follow up was 35.4 months with a minimum of 26 months. 
Results: : the LBSV was proximal to the SV in 42 patients (75%). Five patients (9%) showed adding on in their latest radiographs. All 
patients that had their LIV at or distal to the LBSV were balanced without adding on. On the other hand, five out of the six patients 
(83%) who had their LIV proximal to the LBSV developed adding on at the latest follow up. 
Conclusion: The assessment of the left bending stable vertebra (LBSV) can be used as a guide to determine the lower instrumented 
vertebra in the Lenke IA and IB AIS. This can allow saving levels in the proximal lumbar spine while achieving coronal balance and 
avoiding the risk of adding on. 
Significance: A guide to selecting the lower instrumented vertebra in Lenke IA and IB AIS and a predictor of adding on is presented in 
this series. 
 

Summary: Non-fusion techniques for surgical 
correction of scoliosis in an immature spine have 
recently received substantial interest. using the 
porcine scoliosis model, this study aims to investi-
gate the impact of an anterior corrective convex 
spinal tether on radiographic alignment compared 
to a control group. Application of an anterior based 
convex staple-screw-tether construct in group 2 
resulted in significant progressive correction of the 
coronal deformity (~ 50%) without significant 
sagittal plane re-alignment. Data from this study 
support the possibility of clinical techniques for 
non-fusion scoliosis correction 
Introduction: Non-fusion techniques for surgical 
correction of scoliosis in an immature spine have 
recently received substantial interest. using an 
established Porcine Scoliosis Model (PSM), this study 
aims to investigate the impact of an anterior convex 
spinal tether on radiographic alignment changes 
with growth (non-fusion) 

Methods: This IACuC approved Study included 10 immature Yorkshire Pigs divided equally into 2 groups; tether release group 
(TR) and anterior corrective tether group (AC). All animals underwent scoliosis induction surgery (max. coronal Cobb: 17°-25°) 
at 12 weeks of age and progressed a mean 4.0°/week. Once >50° was noted, a second surgical intervention was pursued: TR 
had release of the inducing tether; AC had tether release and placement of a corrective device over the 5 apical vertebrae. 
Both groups were observed for an additional 16 weeks with bi-weekly radiographs. Student t-test was used to investigate 
radiographic differences between groups 
Results: No significant differences existed between TR and AC regarding; induced Cobb angle, days with deforming tether, or 
coronal and sagittal alignment before the 2nd intervention (all, p>0.05).  
Coronal Plane:  
Significant differences in Cobb angle between TR and AC animals were noted following the 2nd intervention (resp. 44.4°±2.2° 
and 35.0°±2.4°; p=0.001) and bi-weekly beyond 4 weeks (p<0.01). Final Cobb measurements were 45.0°±2.9° for TR and 
24.4°±9.0° for AC (p=0.001).  
Sagittal Plane:  
No significant differences existed in sagittal alignment between TR and AC animals immediately following the 2nd interven-
tion (resp. 14.4°±26.2° and 16.2°±10.2°; p=0.88) and at final follow up; 16.2°±20.9° and 21.2°±12.3° respectively (p=0.65) 
Conclusion: using the PSM, this study investigated radiographic differences between control and treatment groups. Applica-
tion of a non-fusion anterior based convex staple-screw-tether resulted in significant progressive correction of the coronal 
spinal deformity (~ 50%) without significant sagittal plane re-alignment 
Significance: Data from this study support the possibility of clinical techniques for non-fusion scoliosis correction in the 
immature spine through growth modulation
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Poster #307
Instrumenting Proximal to the Left Bending Stable Vertebra in Lenke IA and IB Adolescent Idiopathic Scoliosis 
Predicts Adding On
Hossam Salah, MD FRCS; Hazem B. Elsebaie, FRCS , MD; Ahmed Ezz
Egypt

3 year postop xray showing the development of adding on distal to the 
fusion. Earlier xrays showed neutral lumbar vertebrae without tilting distal to the instrumentation. 
 
Poster #308 
The Changes of Relative Position of the Aorta to the Vertebra after Posterior Instrumentation in AIS with Right Thoracic Curve 
Yoshiyuki Okada; Koki Uno, MD, PhD; Hiroshi Miyamoto, MD; Yoshihiro Inui; Teppei Suzuki; Takuto Kurakawa; Minoru Doita, MD 
Japan 
Summary: Relative movement of the aorta to the spine in thoracic curves of Adolescent Idiopathic Scoliosis(AIS) after posterior fusion 
with pedicle screws were examined by CT scan.. After surgery, there were few relative movement of the aorta to the spine in Type1,2 
curves. However, in Type3,4,5,6 curves, the aorta moved towards the pedicle. These results suggest that special care needs to be 
taken for thoracic pedicular screwing at concave side in Type3,4,5,6 curves of AIS. 
Introduction: There were few reports evaluated the position of the aorta after posterior surgery for adolescent idiopathic scoliosis (AIS) 
and no reports evaluated this position according to the curve types. The purpose of this study is to analyze the aorta movement after 
the posterior correction and instrumentation in AIS on Lenke classification. 
Methods: 92 patients with right-thoracic or thoracolumber curve of AIS were included. CT scans were reviewed pre(805 vertebras) and 
post(738 vertebras) operatively. All cases were female with Lenke Type1(n=33), Type2(n=18), Type3(n=13), Type4(n=5), Type5(n=17) 
and Type6(n=6) curves. No differences were found among the Lenke types with respect to age(16.8±4.9), body height(156.1±7.6cm) 
and correction rate(72±14%). CT measurements included LAP (the length between an aorta and an insertion point of PS) and AAP 

3 year postop xray showing 
the development of adding on 
distal to the fusion. Earlier xrays 
showed neutral lumbar verte-
brae without tilting distal to the 
instrumentation.

Summary: A retrospective analysis of Lenke IA and IB AIS cases was performed. The lower 
end vertebra, the stable vertebra, the neutral vertebra, the left bending stable vertebra and 
lower instrumented vertebra were recorded. Latest x-rays were sought for adding on. 
Instrumenting proximal to the left bending stable vertebra had an 83% incidence of 
adding on. 
Introduction: Adding on denotes the inclusion of additional vertebra into the major 
curve distal to the lower instrumented vertebra. Selection of the distal level of fusion 
seems to be a key factor in the prevention or otherwise of this phenomoenon. 
Methods: 56 patients with Lenke IA and IB adolescent idiopathic scoliosis had their 
radiographs retrospectively reviewed. There were 52 females and 4 males. The mean age at 
the time of surgery was 14.2 years. The following data were documented: the lower end 
vertebra(LEV), the stable vertebra(SV), the neutral vertebra (NV), the most proximal lumbar 
vertebra bisected by a central sacral perpendicular line in the supine left side bending 
films, we designated the left bending stable vertebra(LBSV), and the lower instrumented 
vertebra(LIV). The presence of adding on below the fused segment was searched for in the 
latest follow up radiographs. The mean follow up was 35.4 months with a minimum of 26 
months. 
Results: : the LBSV was proximal to the SV in 42 patients (75%). Five patients (9%) showed 
adding on in their latest radiographs. All patients that had their LIV at or distal to the LBSV 
were balanced without adding on. On the other hand, five out of the six patients (83%) 
who had their LIV proximal to the LBSV developed adding on at the latest follow up. 
Conclusion: The assessment of the left bending stable vertebra (LBSV) can be used as a 
guide to determine the lower instrumented vertebra in the Lenke IA and IB AIS. This can 
allow saving levels in the proximal lumbar spine while achieving coronal balance and 
avoiding the risk of adding on. 
Significance: A guide to selecting the lower instrumented vertebra in Lenke IA and IB AIS 
and a predictor of adding on is presented in this series. 
 
 
 
 

Poster #308
The Changes of Relative Position of the Aorta to the Vertebra after Posterior Instrumentation in AIS with Right 
Thoracic Curve
Yoshiyuki Okada; Koki Uno, MD, PhD; Hiroshi Miyamoto, MD; Yoshihiro Inui; Teppei Suzuki; Takuto Kurakawa; Minoru Doita, MD
Japan
Summary: Relative movement of the aorta to the spine in thoracic curves of Adolescent Idiopathic Scoliosis(AIS) after 
posterior fusion with pedicle screws were examined by CT scan.. After surgery, there were few relative movement of the aorta 
to the spine in Type1,2 curves. However, in Type3,4,5,6 curves, the aorta moved towards the pedicle. These results suggest that 
special care needs to be taken for thoracic pedicular screwing at concave side in Type3,4,5,6 curves of AIS. 
Introduction: There were few reports evaluated the position of the aorta after posterior surgery for adolescent idiopathic 
scoliosis (AIS) and no reports evaluated this position according to the curve types. The purpose of this study is to analyze the 
aorta movement after the posterior correction and instrumentation in AIS on Lenke classification. 
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(the angle between Aorta and Pedicle). We defined the vertebrae with LAP≦30mm and -5°≦AAP≦5° as HRV(High Risk Vertebrae). 

Results: The LAP with over 3mm decrease was observed in Type1(T12), Type3(T11,12), Type4(T6,7,12), Type5(T11,12) and 
Type6(T11,12). On the other hand the absolute value of AAP with over 5° decrease was observed in Type3(T8), Type4(T12), 

Type5(T11,12) and Type6(T11,12). Before surgery, HRV≧20% was observed in Type1(T4,10,11), Type2(T4,11), Type3(T10,11), 

Type4(T4,5,10,11), Type5(T4,8,9) and Type6(T4). Though the number of HRV did not change in Type1 and 2, the number of HRV in 
Type3(T4), Type4(T12), Type5(T5-7,10) and Type6(T5,10) increased after surgery. 
Conclusion: After surgery, there were few relative movement of the aorta to the spine in Type1,2 curves. In Type3,4,5,6 curves, 
however, the aorta moved towards the pedicle. These results suggest that special care needs to be taken for thoracic pedicular 
screwing at concave side in Type 3,4,5,6 curves. 
 
 

 
 

Methods: 92 patients with right-thoracic or thoracolumber curve of AIS 
were included. CT scans were reviewed pre(805 vertebras) and post(738 
vertebras) operatively. All cases were female with Lenke Type1(n=33), 
Type2(n=18), Type3(n=13), Type4(n=5), Type5(n=17) and Type6(n=6) 
curves. No differences were found among the Lenke types with respect to 
age(16.8±4.9), body height(156.1±7.6cm) and correction rate(72±14%). 
CT measurements included LAP (the length between an aorta and an 
insertion point of PS) and AAP (the angle between Aorta and Pedicle). We 
defined the vertebrae with LAP≧30mm and -5°≧AAP≧5° as HRV(High Risk 
Vertebrae). 
Results: The LAP with over 3mm decrease was observed in Type1(T12), 
Type3(T11,12), Type4(T6,7,12), Type5(T11,12) and Type6(T11,12). On the 
other hand the absolute value of AAP with over 5° decrease was observed 
in Type3(T8), Type4(T12), Type5(T11,12) and Type6(T11,12). Before surgery, 
HRV≧20% was observed in Type1(T4,10,11), Type2(T4,11), Type3(T10,11), 
Type4(T4,5,10,11), Type5(T4,8,9) and Type6(T4). Though the number of 
HRV did not change in Type1 and 2, the number of HRV in Type3(T4), 
Type4(T12), Type5(T5-7,10) and Type6(T5,10) increased after surgery. 
Conclusion: After surgery, there were few relative movement of the 
aorta to the spine in Type1,2 curves. In Type3,4,5,6 curves, however, the 
aorta moved towards the pedicle. These results suggest that special care 
needs to be taken for thoracic pedicular screwing at concave side in Type 
3,4,5,6 curves. 
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Changes in Coronal and Sagittal Plane Alignment after XLIF Procedure in the Treatment of Degenerative Scoliosis
Leonardo Olivera; Luis Marchi; Etevaldo Coutinho; Luiz Pimenta
Brazil

 
Poster #309 
Changes in Coronal and Sagittal Plane Alignment after XLIF Procedure in the Treatment of Degenerative Scoliosis 
Leonardo Olivera; Luis Marchi; Etevaldo Coutinho; Luiz Pimenta 
Brazil 
Summary: This paper presents a lateral retroperitoneal minimally invasive approach (eXtreme Lateral Interbody Fusion - XLIF) for the 
treatment of adult scoliosis requiring more than four levels of arthrodesis without the morbidity of an open procedure 
Introduction: The traditional treatments to degenerative scoliosis consist in open surgeries, with high incidence of morbidity. Here we 
present a lateral retroperitoneal minimally invasive approach for the treatment of adult scoliosis. Symptomatic adult scoliosis deformity 
presents as a difficult problem to solve. Traditional treatments include anterior and posterior open approaches. 
Methods: A prospective, non-randomized, single center clinical trial with 60 patients, mean age 66.95 (50-87 years), that underwent 
XLIF procedure to treat degenerative scoliosis. Lateral, A-P, flexion-extension X-rays, neurological examination and clinical outcome 
assessments using Oswestry and VAS scores were performed at the preoperative, 1, 6 week, 3, 6, 12, 24, 36, 48 and 60 months 
postoperative intervals.The extreme lateral approach was done through the retroperitoneal space and through psoas muscle avoiding 
vascular lesions. A partial discectomy was done and the end-plate cleaned preserving ALL, keeping the spine more stable than the 
traditional anterior surgery. The operated levels ranged from four to seven levels, including T10-T11 to L4-L5. 
Results: The procedures were performed without complication in an average 121 minutes and with less than 50cc blood loss. Ten 
patients had four levels of fusion; two patients had five levels and two patients with seven levels of arthrodesis. VAS pain scores 
improved from an average 8.33 at pre-op to 3.47 at 5 years, standard deviation 1.49 and 1.34 respectively. Oswestry scores improved 
from an average 51.2 at pre-op to 29.52 at 5 years with standard deviation of 13.42 and 13.47 respectively. Coronal and sagittal 
alignments improved from average Cobb angles of 16.4 degrees at pre-op and 7.5 degrees at 5 years, and average lordosis angles of 
17.1 degrees at pre-op to 34.2 degrees at 5 years. 
Conclusion: Using the XLIF approach we were able to treat long thoracolumbar deformities in a minimally invasive way targeting the 
pain improvement after surgery without the risks and morbidity associated with big corrections. Our intent was pain improvement and 
stabilization. We found reasonable coronal and sagittal correction in addition to successful clinical improvements in pain and function in 
long thoracolumbar reconstructions. 
 
 

 
 
 
Poster #310 
Biomechanical Analysis of Osteotomy Type (OWO, CWO) and Rod Diameter for Treatment of Cervicothoracic Kyphosis 
Justin K. Scheer, B.S.; Jessica A. Tang; Vedat Deviren, MD; Jennifer Buckley, PhD; Murat Pekmezci, MD; Robert T. McClellan, MD; 
Christopher P. Ames, MD 
United States 
Summary: Pure moment biomechanical testing showed that CWO (closing wedge osteotomy) is more mechanically stable than OWO 
(opening wedge osteotomy) and increasing rod diameter from 3.5 to 4.5mm results in a non-trivial increase in rigidity. 

Summary: This paper presents a lateral retroperito-
neal minimally invasive approach (eXtreme Lateral 
Interbody Fusion - XLIF) for the treatment of adult 
scoliosis requiring more than four levels of arthrod-
esis without the morbidity of an open procedure 
Introduction: The traditional treatments to 
degenerative scoliosis consist in open surgeries, with 
high incidence of morbidity. Here we present a 
lateral retroperitoneal minimally invasive approach 
for the treatment of adult scoliosis. Symptomatic 
adult scoliosis deformity presents as a difficult 
problem to solve. Traditional treatments include 
anterior and posterior open approaches. 
Methods: A prospective, non-randomized, single 
center clinical trial with 60 patients, mean age 66.95 

(50-87 years), that underwent XLIF procedure to treat degenerative scoliosis. Lateral, A-P, flexion-extension X-rays, neurological 
examination and clinical outcome assessments using Oswestry and VAS scores were performed at the preoperative, 1, 6 week, 
3, 6, 12, 24, 36, 48 and 60 months postoperative intervals.The extreme lateral approach was done through the retroperitoneal 
space and through psoas muscle avoiding vascular lesions. A partial discectomy was done and the end-plate cleaned preserv-
ing ALL, keeping the spine more stable than the traditional anterior surgery. The operated levels ranged from four to seven 
levels, including T10-T11 to L4-L5. 
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Results: The procedures were performed without complication in an average 121 minutes and with less than 50cc blood loss. 
Ten patients had four levels of fusion; two patients had five levels and two patients with seven levels of arthrodesis. VAS pain 
scores improved from an average 8.33 at pre-op to 3.47 at 5 years, standard deviation 1.49 and 1.34 respectively. Oswestry 
scores improved from an average 51.2 at pre-op to 29.52 at 5 years with standard deviation of 13.42 and 13.47 respectively. 
Coronal and sagittal alignments improved from average Cobb angles of 16.4 degrees at pre-op and 7.5 degrees at 5 years, and 
average lordosis angles of 17.1 degrees at pre-op to 34.2 degrees at 5 years. 
Conclusion: using the XLIF approach we were able to treat long thoracolumbar deformities in a minimally invasive way 
targeting the pain improvement after surgery without the risks and morbidity associated with big corrections. Our intent was 
pain improvement and stabilization. We found reasonable coronal and sagittal correction in addition to successful clinical 
improvements in pain and function in long thoracolumbar reconstructions.

 

Poster #310
Biomechanical Analysis of Osteotomy Type (OWO, CWO) and Rod Diameter for Treatment of Cervicothoracic Ky-
phosis
Justin K. Scheer, B.S.; Jessica A. Tang; Vedat Deviren, MD; Jennifer Buckley, PhD; Murat Pekmezci, MD; Robert T. McClellan, MD; Christo-
pher P. Ames, MD
United States
Summary: Pure moment biomechanical testing showed that CWO (closing wedge osteotomy) is more mechanically stable 
than OWO (opening wedge osteotomy) and increasing rod diameter from 3.5 to 4.5mm results in a non-trivial increase in rigid-
ity. 
Introduction: Sagittal imbalance of the cervicothoracic spine causes severe pain and loss of horizontal gaze. Traditionally, C7 
OWO has been performed for patients with ankylosing spondylitis, but for those without, CWO may be considered for more 
controlled closure. This study characterizes the structural stability of the two osteotomy types and the independent effect of 
rod diameter. 
Methods: 14 human spines (M/F=8/6; 60±10y.o.; C3-T6) underwent sagittal alignment and posterior bilateral screw-rod 
fixation (C4-C6 4.0x16mm lateral mass screws; T1-T3 4.0x34mm pedicle screws) with both 3.5 and 4.5mm Ti posterior fixation 
rods (ulrich Medical). Half the specimens received OWO and half received CWO. Non-destructive flexion/extension (FE), lateral 
bending (LB), and axial rotation (AR) tests were conducted to 4.5 Nm. 3D motion tracking monitored primary range-of-motion 
(ROM) across the fixation (C4-T3) and osteotomy (C6-T1). 
Results: Independent of osteotomy type, constructs instrumented with 4.5mm rods exhibited a significant increase in rigid-
ity compared to the 3.5mm rods in all bending modes (p<0.01). Relative to 3.5mm rods, 4.5mm constructs showed 31±12% 
greater rigidity in FE, 37±39% in LB, and 31±11% in AR. At the osteotomy, there was a 43±23% increase in FE rigidity, 45±36% 
in LB, and 41±17% in AR. Independent of rod diameter, CWO was significantly stiffer than OWO in FE bending only (p<0.05). 
Relative to OWO, CWO demonstrated 42% greater rigidity in FE for the construct and 56% for the osteotomy. 
Conclusion: OWOs and CWOs demonstrated similar sensitivity to changes in rod diameter, meaning that the surgeon can ex-
pect a similar increase in construct rigidity in switching from 3.5 to 4.5mm rod independent of osteotomy type. The increased 
stiffness observed in specimens receiving CWOs has an anatomical basis. OWOs disrupt the ALL and leave a significant anterior 
gap while CWOs create a wedge through the vertebral body and leave the ALL and the discs above and below the osteotomy 
intact. The closure in CWOs leaves no anterior gap providing greater axial loading stability. This greater bone on bone contact 
in CWOs is likely a significant reason for the anterior stiffness and may provide greater fusion rates in the non ankylosing spon-
dylitis patient population.

 

Poster #311
Melatonin Modulates the Proliferation and Differentiation of Human Growth Plate Chondrocytes
Guangquan Sun, PhD; Hiu Yan Yeung; Wei-jun Wang; Kwong-man Lee, PhD; Zhen Liu; Yong Qiu, MD; Jack C. Cheng, MD
Hong Kong
Summary: Girls with adolescent idiopathic scoliosis (AIS) were shown to have abnormal systemic skeletal growth during peri-
pubertal period. Reports have suggested that melatonin might play an important role in bone formation and could be related 
to the etiopathogenesis of AIS. 
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Introduction: Though melatonin receptors were found in resting and hypertrophic chondroctyes, the role of melatonin 
in chondrocytes and endonchondral ossification is not clear. We hypothesize that melatonin may play a role in modulating 
chondroctye activity which in turn could affect the process of endochondral ossification. The present pilot study was aimed to 
investigate the role of melatonin on the proliferation and differentiation of human growth plate chondrocytes (GPC). 
Methods: Growth plate chondrocytes were isolated from aborted human fetus after obtaining proper consent. Melatonin 
receptor expressions (MT1 and MT2) on GPCs were detected by immunofluorescence technique. Effect of melatonin on the 
proliferation of GPC were studied under different concentrations of melatonin in the presence/absence of melatonin antago-
nist (pertussis toxin and 4P-PDOT). The effect of melatonin on differentiation was assessed through collagen type X gene and 
alkaline phosphatase gene expression in GPCs after treated with different concentration of melatonin for 2 weeks. The levels of 
mRNA expression of the two genes were determined by RT-PCR. 
Results: Both MT1 and MT2 receptors were expressed in isolated GPCs. The GPC proliferation was significantly inhibited by 
melatonin. The inhibitory effect was blocked partially by pertussis toxin and 4P-PDOT. Melatonin increases the mRNA level of 
collagen type X and alkaline phosphatase in differentiated GPCs. 
Conclusion: These findings indicated that melatonin could inhibit the proliferation and stimulate differentiation of GPC in 
human. Both MT1 and MT2 membrane receptors in GPC were involved in mediating the proliferative effect of melatonin.Based 
on the present findings, further studies are warranted to further uncover the pathophysiological mechanism on how melato-
nin modulates endochondral ossification.

 

Poster #312
Spinal Deformities in 30 Patients with Sotos’ Syndrome
Koki Uno, MD, PhD; Noriaki Kawakami, M D; Morio Matsumoto, MD; Taichi Tsuji, MD; Kota Watanabe; Teppei Suzuki; Toshiaki Kotani; 
Shohei Minami; Tsutomu Akazawa, MD
Japan
Summary: We examined the spinal deformity in 30 patients with Sotos’ syndrome. 
There were different kind of curve pattern and curve progression in this disese and the curve was not always progressive. Early 
operative intervention such as growing rod or Shilla operation needs to be carefully reconsidered for the mild curves in this 
diseas. 
Introduction: In patients who have Sotos’ syndrome, bone age is advanced in all children, and the rapid skeletal growth may 
account for a 4% incidence of scoliosis. However most of the papers concerning spinal deformity in this disease were case 
reports and no large series of cases was reported. So the characteristics of spinal deformity in this disease is still unclear. We 
examined the spinal deformity in 30 patients with Sotos’ syndrome ,which is the largest series of cases to our knowledge. 
Methods: There were 30 patients. 18 were male and 12 were female. 20 patients were performed surgery(Surgery Group) and 
10 were observed with or without brace treatment(Non-Surgery Group). Average age at first surgery in Surgery Group was 
10.3 years and average age at latest follow up in Non-Surgery Group was 6.1years. Growing rod was performed in 8 , posterior 
fusion in 8, anterior release and posterior fusion in 2, anterior fuson in 1, growth enhanced operation(Shilla) in 1 patient. Preop-
erative satnding AP and lateral radiographs of the Surgery Group or radiographs of Non-Surgery Group at latest follow up were 
obtained and characteristics of their curve were examined. 
Results: There were 23 scoliosis and 7 kyphoscoliosis or kyphosis. In Patients who underwent surgery due to scoliosis , aver-
age magnitude of the scoliosis before surgery was 73.5 degrees. In patients who underwent surgery due to kyphosis or kypho-
scoliosis, average magnitude of the kyphosis before surgery was 82 degrees. In Non-Surgery Group, , average magnitude of the 
scoliosis at latest follow up was 51.2degrees and magnitude of the curve in 8 patients out of 10 was less than 50 degrees and 
did not progress with average of 3 years follow up. 
Conclusion: Based on our study, it is likely that the spinal deformity in Sotos’ syndrome is not always progressive. Early opera-
tive intervention such as growing rod or Shilla operation needs to be carefully considered for the mild curves in this diseas.
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Poster #313
The Potassium Voltage-Gated Channel, Shaw-Related Subfamily, Member 4 (KCNC4) Locus as Strongly Associated 
to Adolescent Idiopathic Scoliosis (AIS) Progression
Rakesh Chettier, MS; Roberto A. Macina, PhD; James W. Ogilvie, MD; Lesa M. Nelson, BS; Kenneth Ward, MD
United States
Summary: Our genome wide association study identified single nucleotide polymorphisms (SNPs)associated with AIS curve 
progression. Fine mapping of the chromosomal region around 
the gene for one ion channel (KCNC4 a Shaw-related, voltage-gated potassium channel)identified a number of haplotypes 
associated with AIS progression. 
Introduction: AIS is a structural, lateral curvature of the spine > 9°, without a known cause, and diagnosed between age 9 
and skeletal maturity. Our genome wide association study identified single nucleotide polymorphisms (SNPs) associated to AIS 
curve progression. We conducted fine mapping of six selected regions identified by the GWAS to identify additional associated 
variants and to discover AIS progression-associated haplotypes. 
Methods: We delimited the fine-mapping regions according to the HapMap LD region. For LD regions that were small or had 
a low density of SNPs (<20kb), we extended the region to include SNPs located ±50kb from the GWAS-associated variants. A 
total of 1041 SNPs were selected from HapMap and were genotyped on the Illumina iSelect (Illumina, San Diego, CA) platform 
utilizing 221 severe AIS and 490 mild AIS samples. 
Results: Of all six regions, the KCNC4 locus contained many additional SNPs with the stronger association signals in the fine-
mapping analysis. The strongest signal came from rs958798, located in an intronic region of the gene KCNC4 (p= 8.8 × 10-6). 
KCNC4 codes a Shaw-related, voltage-gated potassium channel protein. We also identified a number of haplotypes associated 
to AIS progression. Of these, the haplotype with the strongest association also belongs to the KCNC4 locus (p=0.0002). 
Conclusion: Fine-mapping of the KCNC4 region yielded additional SNPs with good association signal, which indicates that 
the KCNC4 locus is strongly associated with AIS curve progression. The KCNC4 protein has been previously implicated in cen-
tral nervous system diseases such as Alzheimer’s and skeletal muscle disorders, i.e. periodic paralysis. This and other proteins 
involved in nervous system development and skeletal muscle function may play critical roles in AIS etiology and progression. 
Significance: The KCNC4 locus could be utilized to develop potential diagnostic and prognostic assays and the protein coded 
by the KCNC4 gene could be used as a potential therapeutic target for adolescent idiopathic scoliosis curve progression.

 

Poster #314
Proximal Junctional Kyphosis in Primary Adult Deformity Surgery - PJK of 20 Degrees as a Critical Angle
Matthew M. Kang, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Lukas P. Zebala, MD; Joshua M. Pahys, MD; Samuel K. Cho, MD; 
Woojin Cho, MD PhD; Ian G. Dorward, MD; Christine Baldus, RN MHS
United States
Summary: PJK≥20 occurred in 27.8% of adult idiopathic/degenerative scoliosis patients undergoing primary surgery between 
2002-2007. PJK≥20 had the strongest association with older age and constructs from the lower thoracic spine to the pelvis. 
PJK≥20 generally did not lead to revision surgery for PJK, but a trend toward significance in worse SRS self image scores were 
seen. 
Introduction: The goal of this study was to identify a proximal junctional kyphosis (PJK) angle leading to negative outcomes 
by comparing primary adult idiopathic/degenerative scoliosis surgical patients using 20 degrees as a critical angle as prior 
studies using 10 have not demonstrated negative outcomes.No study has analyzed PJK at a 20 degree threshold on predomi-
nantly pedicle screw/rod constructs while excluding patients with sagittal imbalance syndromes. 
Methods: Clinical and radiographic data of 90 consecutive primary surgical patients at a single institution (2002-2007) with 
adult idiopathic/degenerative scoliosis and 2 yr minimum follow up (avg. 3.5 yrs) were analyzed. Assessment included various 
radiographic measurements, but most notably sagittal Cobb angle of the PJ angle at preop, between 1-2 months, 2 yrs, and 
ultimate follow up. 
Results: Prevalence of PJK ≥ 20 at 3.5 years was 27.8% (N=25). Those with PJK ≥ 20 at ultimate follow up were older (mean 
56 vs. 46yrs.), had lower number of levels fused (median 8 vs. 11) and were proximally fused to the lower thoracic spine more 
often than upper thoracic spine (all P <.001). PJK ≥ 20 was associated with significantly higher BMI and fusion to the sacrum with 
iliac screws (P<0.016, P<0.029 respectively). Except 1 patient revised for traumatic increase of PJK from 1 to 40, there were no sta-
tistical differences in SRS outcomes scales in patients with ≥ 20 degrees of PJK vs. <20. Mean changes in SRS outcomes (PJK ≥ 20 
vs. PJK <20), for self image were 0.91 vs. 1.29 (p=0.083), for pain were 0.87 vs. 0.9 (p=0.9), and function were 0.33 vs. 0.42 (p=0.6). 
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Traditional Poster Abstracts
Conclusion: PJK ≥ 20 degrees, in primary adult idiopathic/degenerative scoliosis with mainly pedicle screw/rod constructs, 
in general, does not lead to revision surgery for PJK, but is significantly associated with a mean age of 56yrs or more, shorter 
constructs starting in the lower thoracic spine, obesity, and fusion to the sacrum. SRS outcome score changes were lower for 
PJK ≥20 in all domains, but not significantly different from those with PJK <20, however, there was a strong trend towards less 
improvement in self image scores (p=0.083).

 

Poster #315
An In-Vitro Analysis of Pelvic Incidence and its Affect on the Lumbosacral Junction and the Development of 
Spondylolisthesis
Justin V. Bundy, MD; Michael D. Daubs, MD; Alpesh A. Patel, MD; Darrel S. Brodke, MD
United States

 
 
 
 

Summary: Pelvic Incidence (PI) has been 
found to clinically correlate with the presence 
and severity of isthmic spondylolisthesis. No 
study has evaluated the biomechanical 
characteristics of PI on the lumbosacral (LS) 
junction or its potential role in the develop-
ment of spondylolisthesis. Our study shows 
that high pelvic incidence substantially 
increases load across the facets and annulus. 
In the setting of L5 spondylolysis, high PI and 
pelvic tilt (PT) caused listhesis. 
Introduction: The angular relationship of the 
sacrum to the pelvis has been described as 
pelvic incidence (PI). PI describes the global 
shape of the pelvis and the position of the 
sacrum within the pelvis. High PI has been 
shown to clinically correlate with both the 
presence and severity of isthmic spondylolis-
thesis. No study has evaluated the biome-

chanical effect of varying degrees of PI on the lumbosacral junction and its potential role in the development of spondylolis-
thesis. The purpose of this study was to develop an in-vitro model to analyze PI and its affect on annular strain, shear loads, 
facet loads, and shear motion at L5-S1 and identify any causative relationship to the development of isthmic spondylolisthesis. 
Methods: Seven cadaveric lumbosacral spines were mounted in a pneumatically controlled spine simulator with the S1 
segment in a custom sacro-pelvic fixture that allowed for controlled changes in sacral slope. Varying degrees of PI were 
recreated by changing PT through the alteration of the magnitude and vector position of the follower load on the lumbar 
spine at L5, and by changing the sacral slope (SS). using an optoelectronic motion measurement system at the disc and 
pressure transducers in the L5-S1 facet joints, the facet load and shear motion were measured at varying degrees of PI. The 
pars interarticularis was then osteotomized bilaterally to simulate spondylolysis, and the specimens were re-tested. 
Results: Pelvic incidence had a linear affect on annular strain and exponentially increased loads across the facet joints. 
Specimens with intact pars exhibited no motion at any degree of PI. Only after pars osteotomy was performed did L5 listhesis 
occur and it was most influenced by increasing PT. 
Conclusion: Our findings show that a high PI substantially increased the loads across the facets and annulus at the LS 
junction. In the setting of spondylolysis, high PI biomechanically caused listhesis and may be an important factor in the 
development of spondylolisthesis. 
Significance: This biomechanical model allows the opportunity for further investigation into the potential causative relation-
ship between pelvic incidence and isthmic spondylolisthesis.
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Goals and Mission Statement
Scoliosis Research Society Mission Statement
The purpose of scoliosis research society is to foster the opti-
mal care of all patients with spinal deformities

Goals and Aspirations of the Scoliosis Research Society
The scoliosis research society is composed of physicians and 
scientists, who, prior to becoming members, have concen-
trated on the problems of spinal deformities and who, as 
members, make a continuing commitment to solve the 
problems of spinal deformity, to participate in research and to 
contribute to the society’s educational and service efforts the 
business of the scoliosis research society is knowledge the 
society is concerned with the development of new knowl-
edge, the continuing education of its members, and the 
communication of knowledge to others Because knowledge 
brings responsibility, members are committed to the highest 
standards of ethical practice and professional service to the 
society and the community research, education and care of 
patients are the central activities through which members 
channel their expertise it is expected that members will be 
active to some extent in each of these areas, but with differ-
ent emphasis based on individual interests and talents.

Research
It is not by accident that the word “research” occupies a 
central place in the name of our society the members of the 
society are committed to research in spinal deformities.

All members participate in some research activity which leads 
to increased knowledge the one society-sponsored research 
project in which every member can participate is the Morbid-
ity and Mortality report this project has produced more useful 
information for the society than any other single research 
program other means of participation in research include 
individual basic scientific or clinical studies, interinstitutional 
studies or society-sponsored projects in all forms of research, 
members strive for objectivity and meticulous honesty.

Education of Members
New data and new techniques evolve rapidly in the medical 
and surgicalcare of spinal disorders the members of the sco-
liosis research society take responsibility for their own con-
tinuing medical education in addition, the society provides 
structured educational experiences through printed material, 
IMAST, worldwide conferences and the Annual Meeting.  
These educational efforts are focused on the members of 
the society, who already possess a high degree of expertise, 
and their value depends on the member’s willingness to 
participate. Members contribute to the education of others 
by reporting on cases from their own practices in the open 
forums of the Annual Meeting and IMAST.

About SRS
Education of Residents and Fellows
We believe that the possession of specialized knowledge and 
expertise carries with it the responsibility to transmit this to 
others. The members of the society, collectively and individu-
ally, will participate in the design and structuring of residency 
and fellowship programs.  We expect society members to 
be active in AAOS and comparable educational programs in 
spinal deformities for orthopaedists.

Public Education
The scoliosis research society recognizes a responsibility to 
public education and the need for effective liaison with lay 
organizations dedicated to some aspect of the prevention 
and treatment of spinal deformities.  We believe that we have 
a responsibility to be the leading resource for information and 
encouragement to these groups.

The society has dedicated time and resources to the devel-
opment of educational programs for the public.  We expect 
members to support and participate locally in those pro-
grams with which the society cooperates.

Ethical Practice
The members of the scoliosis research society are dedicated 
to the highest standards of ethical practice.

Members strive to:

1.  Develop thoughtful diagnoses and treatment plans based 
on common sense, scientific principles and data.

2.  Recognize personal, technical and cognitive limitations.

3.  Charge fair and appropriate fees for the services per-
formed and assist in providing health care to all members 
of the community.

4.  Distinguish appropriate alternative treatment plans from 
ill conceived ones when giving opinions and not dispar-
age physicians who recommend other acceptable treat-
ments.

5.  Recognize that the assessment of evolving technology is 
difficult and therefore maintain a degree of caution about 
new techniques, using these to improve patient care 
rather than to gain a competitive advantage.

Acknowledging Support
The society as a whole and individual members have ben-
efited from the generous support of private and corporate 
sponsors.   We will give full acknowledgment for this support 
without concern that such recognition of assistance may be 
misinterpreted.
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7 James W. Ogilvie  2004
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29 Edgar G. Dawson  1995
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37 George H. Thompson 2007-08
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1st Annual Meeting
October 2-4, 1966 – Minneapolis, MN, USA
President John H. Moe
Secretary-Treasurer William J. Kane
Directors William F. Donaldson
 Louis A. Goldstein
 John E. Hall
 Paul R. Harrington
 David B. Levine
 Jacquelin Perry

2nd Annual Meeting
1967 – Minneapolis, MN, USA
President John H. Moe
President-Elect John E. Hall
Secretary-Treasurer William J. Kane
Directors William F. Donaldson
 Louis A. Goldstein
 Paul R. Harrington
 David B. Levine
 Jacquelin Perry

3rd Annual Meeting
1968 – Houston, TX, USA
President John H. Moe
President-Elect John E. Hall
Secretary-Treasurer William J. Kane
Directors William F. Donaldson
 Louis A. Goldstein
 Paul R. Harrington
 David B. Levine
 Jacquelin Perry

4th Annual Meeting
Sept. 4-6, 1969 – Anaheim, CA, USA
President John E. Hall
President-Elect G. Dean MacEwen
Secretary-Treasurer William J. Kane
Past President John H. Moe
Directors Allen S. Edmonson
 Richard M. Kilfoyle
 Jacquelin Perry
 James W. Tupper

5th Annual Meeting
Sept. 10-12, 1970 – Toronto, ON, CANADA
President John E. Hall
President-Elect G. Dean MacEwen
Secretary-Treasurer William J. Kane
Sec.-Treas.-Elect David B. Levine
Past President John H. Moe
Directors Robert P. Keiser
 Theodore R. Waugh, Jr.
 Robert C. Zuege

6th Annual Meeting
Sept. 8-10, 1971 – Hartford, CT, USA
President G. Dean MacEwen
President-Elect Paul R. Harrington
Secretary-Treasurer David B. Levine
Past President John E. Hall
Directors Charles H. Herndon
 John C. Kennedy
 John H. Moe
 Frank C. Wilson, Jr.

7th Annual Meeting
1972 – Wilmington, DE, USA
President G. Dean MacEwen
President-Elect Paul R. Harrington
Secretary-Treasurer David B. Levine
Treasurer-Elect James H. Hardy
Past President John E. Hall
Directors Kenton D. Leatherman
 Lawrence Noall
 Albert C. Schmidt

8th Annual Meeting
1973 – Gothenburg, SWEDEN
President Paul R. Harrington
President-Elect Robert B. Winter
Secretary David B. Levine
Treasurer James H. Hardy
Past President G. Dean MacEwen
Directors Gordon W.D. Armstrong
 Kenton D. Leatherman
 Lawrence Noall

9th Annual Meeting
Sept. 11-13, 1974 – San Francisco, CA, USA
President Robert B. Winter
President-Elect Kenton D. Leatherman
Secretary David B. Levine
Secretary-Elect Theodore R. Waugh, Jr.
Treasurer James H. Hardy
Past President Paul R. Harrington
Directors Gordon W.D. Armstrong
 R. Kirklin Ashley
 Wilton H. Bunch

10th Annual Meeting
Sept 10-12, 1975 – Louisville, KY, USA
President Kenton D. Leatherman
President-Elect Edward H. Simmons
Secretary Theodore R. Waugh, Jr.
Treasurer James H. Hardy
Past President Robert B. Winter
Directors R. Kirklin Ashley
 Wilton H. Bunch
 Ronald L. DeWald

Past Meetings and Officers
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11th Annual Meeting
Sept. 4-6, 1976 – Ottawa, ON, CANADA
President Edward H. Simmons
President-Elect Louis A. Goldstein
Secretary Theodore R. Waugh, Jr.
Treasurer James H. Hardy
Treasurer-Elect Wilton H. Bunch
Past President Kenton D. Leatherman
Directors Ronald L. DeWald
 Robert B. Winter

12th Annual Meeting
Oct. 24-27, 1977 – HONG KONG
President R. Kirklin Ashley
President (9/76-10/76) Louis A. Goldstein
Secretary Theodore R. Waugh, Jr.
Treasurer Wilton H. Bunch
Past President Edward H. Simmons
Directors Jesse H. Dickson
 Kenton D. Leatherman
 Marr P. Mullen

13th Annual Meeting
Sept. 13-15, 1978 – Boston, MA, USA
President R. Kirklin Ashley
President-Elect David B. Levine
Secretary Theodore R. Waugh, Jr.
Secretary-Elect Allen S. Edmonson
Treasurer Wilton H. Bunch
Past President Edward H. Simmons
Directors Marr P. Mullen
 Clyde L. Nash, Jr.

14th Annual Meeting
Sept. 11-14, 1979 – Seattle, WA, USA
President David B. Levine
President-Elect William J. Kane
Secretary Allen S. Edmonson
Treasurer Wilton H. Bunch
Past President R. Kirklin Ashley
Directors James E. Holmblad
 Donald A. Jones
 S. Henry LaRocca
 Clyde L. Nash, Jr.

15th Annual Meeting
Sept. 17-19, 1980 – Chicago, IL, USA
President William J. Kane
President-Elect Gordon W.D. Armstrong
Secretary Allen S. Edmonson
Treasurer Wilton H. Bunch
Treasurer-Elect John C. Brown
Past President David B. Levine
Directors James E. Holmblad
 Donald A. Jones

16th Annual Meeting
Sept. 16-18, 1981 – Montreal, QC, CANADA
President Gordon W.D. Armstrong
President-Elect Theodore R. Waugh, Jr.
Secretary Allen S. Edmonson
Treasurer John C. Brown
Past President William J. Kane
Directors James E. Holmblad
 Gordon L. Engler
 David S. Bradford

17th Annual Meeting
Sept. 22-25, 1982 – Denver, CO, USA
President Theodore R. Waugh, Jr.
President-Elect Clyde L. Nash, Jr.
Secretary Allen S. Edmonson
Secretary-Elect Robert N. Hensinger
Treasurer John C. Brown
Past President Gordon W.D. Armstrong
Directors Gordon L. Engler
 David S. Bradford
 Morris A. Duhaime
 Harold K. Dunn

18th Annual Meeting
Sept. 28-Oct. 1, 1983 – New Orleans, LA, USA
President Clyde L. Nash, Jr.
President-Elect David S. Bradford
Secretary Robert N. Hensinger
Treasurer John C. Brown
Past President Theodore R. Waugh, Jr.
Directors Morris A. Duhaime
 Harold K. Dunn
 Edgar G. Dawson
 John P. Kostuik

Past Meetings and Officers
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19th Annual Meeting
Sept. 19-22, 1984 – Orlando, FL, USA
President David S. Bradford
President-Elect Allen S. Edmonson
Secretary Robert N. Hensinger
Treasurer John C. Brown
Treasurer-Elect Gordon L. Engler
Past President Clyde L. Nash, Jr.
Directors Edgar G. Dawson
 John P. Kostuik
 Thomas I. Lowry

20th Annual Meeting
Sept. 17-20, 1985 – San Diego, CA, USA
President Allen S. Edmonson
President-Elect Wilton H. Bunch
Secretary Robert N. Hensinger
Treasurer Gordon L. Engler
Past President David S. Bradford
Directors Thomas I. Lowry
 Marc A. Asher
 L. Ray Lawson
 Albert B. Schultz

21st Annual Meeting
Sept. 21-25, 1986 – Hamilton, BERMUDA
President Wilton H. Bunch
President-Elect John P. Kostuik
Secretary Robert N. Hensinger
Secretary-Elect William P. Bunnell
Treasurer Gordon L. Engler
Past President Allen S. Edmonson
Directors Marc A. Asher
 L. Ray Lawson
 Robert Gillespie
 John E. Lonstein

22nd Annual Meeting
Sept. 15-19, 1987 – Vancouver, BC, CANADA
President John P. Kostuik
President-Elect Ronald L. DeWald
Secretary William P. Bunnell
Treasurer Gordon L. Engler
Past President Wilton H. Bunch
Directors Robert Gillespie
 Rae R. Jacobs
 John E. Lonstein
 Stuart L. Weinstein

23rd Annual Meeting
Sept. 21-25, 1988 – Baltimore, MD, USA
President Ronald L. DeWald
President-Elect Robert N. Hensinger
Secretary William P. Bunnell
Treasurer Gordon L. Engler
Treasurer-Elect Edgar G. Dawson
Past President John P. Kostuik
Directors Ralph W. Coonrad
 Denis S. Drummond
 Rae R. Jacobs
 Stuart L. Weinstein

24th Annual Meeting
Sept. 17-22, 1989 – Amsterdam, NETHERLANDS
President Robert N. Hensinger
President-Elect Jesse H. Dickson
First Vice President John E. Lonstein
Secretary William P. Bunnell
Treasurer Edgar G. Dawson
Past President Ronald L. DeWald
Directors Daniel R. Benson
 Ralph W. Coonrad
 Denis S. Drummond
 Thomas S. Renshaw

25th Annual Meeting
Sept. 23-27, 1990 – Honolulu, HI, USA
President Jesse H. Dickson
President-Elect John E. Lonstein
First Vice President Daniel R. Benson
Secretary William P. Bunnell
Secretary-Elect Vernon T. Tolo
Treasurer Edgar G. Dawson
Past President Robert N. Hensinger
Directors Robert W. Gaines, Jr.
 Thomas S. Renshaw
 Susan M. Swank
 Stephen J. Tredwell

26th Annual Meeting
Sept. 24-27, 1991 – Minneapolis, MN, USA
President John E. Lonstein
President-Elect Daniel R. Benson
First Vice President John C. Brown
Secretary Vernon T. Tolo
Treasurer Edgar G. Dawson
Past President Jesse H. Dickson
Directors Alvin H. Crawford
 Robert W. Gaines, Jr.
 Stanley D. Gertzbein
 Stephen J. Tredwell

Past Meetings and Officers
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27th Annual Meeting
Sept. 23-26, 1992 – Kansas City, MO, USA
President Daniel R. Benson
President-Elect John C. Brown
First Vice President Gordon L. Engler
Secretary Vernon T. Tolo
Treasurer Edgar G. Dawson
Treasurer-Elect Courtney W. Brown
Past President John E. Lonstein
Directors Alvin H. Crawford
 Stanley D. Gertzbein
 Donald P.K. Chan
 Susan W. Swank

28th Annual Meeting
Sept. 18-23, 1993 – Dublin, IRELAND
President John C. Brown
President-Elect Gordon L. Engler
First Vice President Edgar G. Dawson
Past President Daniel R. Benson
Secretary Vernon T. Tolo
Treasurer Courtney W. Brown
Directors Donald P.K. Chan
 Susan W. Swank
 Behrooz A. Akbarnia
 John A. Herring

29th Annual Meeting
Sept. 21-24, 1994 – Portland, OR, USA
President Gordon L. Engler
President-Elect Edgar G. Dawson
First Vice President Vernon T. Tolo
Past President John C. Brown
Secretary Harry L. Shufflebarger
Treasurer Courtney W. Brown
Directors Behrooz A. Akbarnia
 John A. Herring
 William A. Carr
 Dennis R. Wenger

30th Annual Meeting
Sept. 13-16, 1995 – Asheville, NC, USA
President Edgar G. Dawson
President-Elect Vernon T. Tolo
First Vice President Marc A. Asher
Past President Gordon L. Engler
Secretary Harry L. Shufflebarger
Treasurer Courtney W. Brown
Directors William A. Carr
 Dennis R. Wenger
 Thomas F. Kling, Jr.
 Jack K. Mayfield

31st Annual Meeting
Sept. 25-28, 1996 – Ottawa, ON, CANADA
President Vernon T. Tolo
President-Elect Marc A. Asher
First Vice President Donald P.K. Chan
Past President Edgar G. Dawson
Secretary Harry L. Shufflebarger
Treasurer Courtney W. Brown
Treasurer-Elect William A. Carr
Directors Thomas F. Kling, Jr.
 Jack K. Mayfield
 Keith H. Bridwell
 Thomas R. Haher

32nd Annual Meeting
Sept. 25-27, 1997 – St. Louis, MO, USA
President Marc A. Asher
President-Elect Donald P.K. Chan
First Vice President Courtney W. Brown
Past President Vernon T. Tolo
Secretary Harry L. Shufflebarger
Secretary-Elect Denis S. Drummond
Treasurer William A. Carr
Directors Keith H. Bridwell
 Thomas R. Haher
 R. Mervyn Letts
 Michael G. Neuwirth

33rd Annual Meeting
Sept. 16-20, 1998 – New York, NY, USA
President Donald P.K. Chan
President-Elect Courtney W. Brown
First Vice President Harry L. Shufflebarger
Past President Marc A. Asher
Secretary Denis S. Drummond
Treasurer William A. Carr
Directors R. Mervyn Letts
 Michael G. Neuwirth
 John B. Emans
 James W. Ogilvie

34th Annual Meeting
Sept. 23-25, 1999 – San Diego, CA, USA
President Courtney W. Brown
President-Elect Harry L. Shufflebarger
First Vice President Alvin H. Crawford
Past President Donald P.K. Chan
Secretary Denis S. Drummond
Treasurer William A. Carr
Directors John B. Emans
 James W. Ogilvie
 John V. Banta
 Thomas G. Lowe

Past Meetings and Officers
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35th Annual Meeting
Oct. 18-21, 2000 – Cairns, AUSTRALIA
President Harry L. Shufflebarger
President-Elect Alvin H. Crawford
First Vice President Denis S. Drummond
Past President Courtney W. Brown
Secretary John B. Emans
Treasurer William A. Carr
Treasurer-Elect Behrooz A. Akbarnia
Directors John V. Banta
 Thomas G. Lowe
 John P. Lubicky
 George H. Thompson

36th Annual Meeting
Sept. 19-22, 2001 – Cleveland, OH, USA
President Alvin H. Crawford
President-Elect Denis S. Drummond
First Vice President Keith H. Bridwell
Past President Harry L. Shufflebarger
Secretary John B. Emans
Treasurer Behrooz A. Akbarnia
Directors John P. Lubicky
 George H. Thompson
 Stewart I. Bailey
 Thomas S. Whitecloud, III

37th Annual Meeting
Sept. 18-21, 2002 – Seattle, WA, USA
President Denis S. Drummond
President-Elect Keith H. Bridwell
First Vice President James W. Ogilvie
Past President Alvin H. Crawford
Secretary John B. Emans
Treasurer Behrooz A. Akbarnia
Directors Stewart I. Bailey
 Thomas S. Whitecloud, III
 Randal R. Betz
 Howard A. King

38th Annual Meeting
Sept. 10-13, 2003 – Quebec City, Canada
President Keith H. Bridwell
President-Elect James W. Ogilvie
First Vice President Randal R. Betz
Past President Denis S. Drummond
Secretary John B. Emans
Secretary-Elect Thomas R. Haher
Treasurer Behrooz A. Akbarnia
Treasurer-Elect Richard E. McCarthy
Directors Howard A. King
 Hubert H.L. Labelle
 John P. Dormans
 David W. Polly, Jr.

39th Annual Meeting
Sept. 6-9, 2004 – Buenos Aires, Argentina
President James W. Ogilvie
President-Elect Randal R. Betz
First Vice President Behrooz A. Akbarnia
Past President  Keith H. Bridwell
Secretary Thomas R. Haher
Treasurer Richard E. McCarthy 
Directors John P. Dormans
 David W. Polly
 Oheneba Boachie-Adjei
 Michael A. Edgar

40th Annual Meeting
Oct. 27-30, 2005 – Miami, FL, USA
President Randal R. Betz
President-Elect Behrooz A. Akbarnia
Vice President George H. Thompson
Past President James W. Ogilvie
Secretary Thomas R. Haher
Treasurer Richard E. McCarthy
Directors Oheneba Boachie-Adjei
 Michael A. Edgar
 Steven M. Mardjetko
 Mark Weidenbaum

41st Annual Meeting
Sept. 13-16, 2006 – Monterey, CA, USA
President  Behrooz A. Akbarnia
President-Elect  George H. Thompson
Vice President  Thomas G. Lowe
Secretary Thomas R. Haher
Treasurer  Richard E. McCarthy
Past President  Randal R. Betz
Past President  James W. Ogilvie
Past President  Keith H. Bridwell
Directors Steven M. Mardjetko
 Mark Weidenbaum
  Paul D. Sponseller
  Nobumasa Suzuki
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42nd Annual Meeting
Sept. 5-8, 2007 – Edinburgh, SCOTLAND
President George H. Thompson
President-Elect Oheneba Boachie-Adjei
Vice President Richard E. McCarthy
Secretary Thomas R. Haher
Treasurer Steven M. Mardjetko
Secretary-Elect David W. Polly, Jr.
Past President Behrooz A. Akbarnia
Past President Randal R. Betz
Past President James W. Ogilvie
Directors Paul D. Sponseller 
 Nobumasa Suzuki
 Lawrence G. Lenke
 B. Stephens Richards

43rd Annual Meeting
Sept. 10-13, 2008 – Salt Lake City, UT, USA
President George H. Thompson
President-Elect Oheneba Boachie-Adjei
Vice President Richard E. McCarthy
Secretary David W. Polly, Jr.
Treasurer Steven M. Mardjetko
Past President Behrooz A. Akbarnia
Past President Randal R. Betz
Past President James W. Ogilvie
Directors Azim Hamzaogiu
 Lawrence G. Lenke
 B. Stephens Richards
 James W. Roach

44th Annual Meeting
Sept. 23 – 26, 2009 – San Antonio, TX, USA
President Oheneba Boachie-Adjei
President-Elect Richard E. McCarthy
Vice President Lawrence G. Lenke
Secretary David W. Polly, Jr 
Treasurer Steven M. Mardjetko
Past President George H. Thompson
Past President Behrooz A. Akbarnia
Past President Randal R. Betz
Directors Azmi hamzaoglu
 James W. Roach
 Kamal Ibrahim
 Kenneth MC Cheung

Past Meetings and Officers
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SRS Committees
BOARD OF DIRECTORS
Richard E. McCarthy, President ......................................................... 2010
Lawrence G. Lenke, President Elect ............................................... 2010
B. Stephens Richards, Vice President ............................................ 2010
David W. Polly, Jr., Secretary ................................................................ 2010
Hubert Labelle, Secretary Elect ........................................................ 2010
Steven M. Mardjetko, Treasurer ........................................................ 2010
Oheneba Boachie-Adjei, Past President I ................................... 2012
George H. Thompson, Past President II ....................................... 2011
Behrooz A. Akbarnia, Past President III ......................................... 2010
Kamal N. Ibrahim, Director .................................................................. 2010
Kenneth MC Cheung, Director ......................................................... 2010
J. Abbott Byrd, Director ......................................................................... 2010
Serena S. Hu, Director ............................................................................ 2010

ADULT DEFORMITY COMMITTEE
Frank J. Schwab, Chair ............................................................................ 2010
Mark Weidenbaum, Past Chair ......................................................... 2010
Christopher I. Shaffrey ........................................................................... 2010
Jacob Buchowski (C)............................................................................... 2010
Brian O’Shaughnessy (C) ...................................................................... 2010
Richard Hostin (C) ..................................................................................... 2010
Sigurd H. Berven ........................................................................................ 2011
Clifford B. Tribus, Chair-Elect .............................................................. 2011
Mark B. Dekutoski ..................................................................................... 2012
Hossein Mehdian ...................................................................................... 2012
Jeffrey D. Coe............................................................................................... 2013
Christopher DeWald ............................................................................... 2013
 Council: Research
 Board Liaison: Oheneba Boachie-Adjei
 Staff Liaison: Megan Kelley
 Back-up: Katie Agard

ADVOCACY AND PUBLIC POLICY 
COMMITTEE
Daniel W. Green, Chair ........................................................................... 2010
Mark A. Lorenz, Past Chair ................................................................... 2010
Marco Brayda-Bruno ............................................................................... 2010
Richard G. Fessler (C) .............................................................................. 2010
Michael D. Daubs (C) .............................................................................. 2010
William C. Lauerman ............................................................................... 2011
John P. Lubicky, Chair-Elect................................................................. 2011
Richard Holt ................................................................................................. 2012
Vishwas Talwalker ..................................................................................... 2012
Jose Herrera-Soto ..................................................................................... 2013
Brian G. Smith ............................................................................................. 2013
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Neoplastic Spinal Cord Compression: Manipulation of Vasogenic Edema by Ketanserin, a 5-HT2 
Receptor Blocker

1993 Kristian høy, s.M. Jespersen, e.s. hansen, K.Ø. Christensen, b.e. lindblad, s.Z. he, C. bunger  
Hemodynamics of the Spinal Cord, Cauda Equina, Nerve Roots and the Dural Sac During Exercise - 
An Experimental Study

1994 (Moe) Kirkham b. Wood, timothy A. garvey, Cooper gundry, Kenneth heitoff  
Thoracic MRI Evaluation of Asymptomatic Individuals

1995 (Moe) Michael P. Chapman, Christopher l. hamill, Keith h. bridwell, lawrence g. lenke,  
Kathy blanke, Christy baldus
Can We Lordose the Spine with Zielke Instrumentation Anteriorly?

1996 (Moe) sakae sato, Marc A. Asher 
Comparison of Lamina Hook to Pedicle Screw Anchors for Correction of Double Structural Adoles-
cent Idiopathic Scoliosis

1997 (Moe) tatsuto takeuchi, Kuniyoshi Abumi, itaru oda, Yasuhiro shono, Kiyoshi Kaneda 
Biomechanical Evaluation of Thoracic Spinal Stability: A Significance of Costovertebral Joints in 
Providing Stability

1998 (Moe) itaru oda, bryan W. Cunningham, Charles J. haggerty, Kiyoshi Kaneda, Paul C. McAfee 
An In-Vitro Study Investigating the Stability of Reconstruction Methods Following Total Spondylectomy

1999 Moe -  basic science  edward P. southern, howard s. An, Charles e. edmiston, Jr., larry newman, Michael goheen, 
dawn Zuelke, sharon sinski, gary seabrook
A Microbiology and Lint Study in the Orthopaedic Surgery Operating Room

1999 goldstein Clinical Christian Fras, twee do, stephen burke, bernard rawlins, roger Widmann, oheneba 
boachie-Adjei
Routine Preoperative MRI in Adolescent Idiopathic Scoliosis: A Prospective Study of 327 Patients

2000 Moe – basic science r.K. Wilcox, t.o. boerger, r.M. hall, d.C. barton, d.l. limb, r.A. dickson 
Canal Pressure Measurements and Video Recording of Thoracolumbar Burst Fractures

2000 goldstein Clinical  Makoto tokunaga, shohei Minami, hiroshi Kitahara, Yoshinori nakata, hideshige Moriya 
Neurologic Complications in Scoliotic Patients with Syringomyelia

2001 Moe – basic science P.C. McAfee, b.W. Cunningham, A.e. dmitriev, n. shimamato, J.C. sefter, i.l. Fedder 
General Principles of Porous Ingrowth Total Disk Replacement Arthroplasty Compared to Diarthro-
dial Total Joint Arthroplasty. A Non-Human Primate Model – Part 1

2001 goldstein Clinical Mohammed J. Al-sayyad, Charles t. Mehlman, Alvin h.  Crawford 
Effectiveness of Spinal Release and Halo-Femoral Traction in the Management of Severe Spinal Deformity

Previous SRS Award & Research Grant Recipients
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2002 Moe – basic science Andrew A. Merola, Michael F. o’brien, Amit lamba, gregorio Chejfec, thomas r. haher, An-
drew Castro, Franco givna, sameer Mathur, Mario brkavic, david A.b. smith, James M. eule, 
n. Joseph espat, thomas g. lowe, thomas F. dwyer
Attenuation of Cillary Neurotrophic Factor (CNTF) in Acute Spinal Cord Injury (ASCI) Treated with 
Intravenous Methylprednisolone (MP)

2002 goldstein Clinical behrooz A. Akbarnia, david s. Marks, oheneba boachie-Adjei, Marc A. Asher, Alistair g. 
thompson, richard C. rooney, Chatupon Chotigavanichaya
Dual Rod Posterior Instrumentation Without Fusion for the Treatment of Progressive Early Onset 
Scoliosis: A Multicenter Study

2003 Moe – basic science  William W. lu, Kenneth M.C. Cheung, Keith d.K. luk, John C.Y. leong 
A Novel Sr-HA Bioactive Bone Cement for Vertebroplasty

2003 goldstein Clinical Athanasios i. tsirikos, Freeman Miller, Wei-ning Chang, Kirk W. dabney, Joseph glutting 
Life Expectancy in Pediatric Patients with Cerebral Palsy and Neuromuscular Scoliosis who Under-
went Spinal Fusion

2004 Moe – basic science  Vikas V. Patel, li Zhao, Pamela Wong, ben bhupendra Pradhan, linda Kanim, hyun W. bae, 
rick b. delamarter
Controlling BMP-Simulated Bone Growth Using Fibrin Glue

2004 goldstein Clinical  André van ooij, F. Chumhur oner, Ab J. Verbout 
Complications of Artificial Disc Replacement: A Report of 45 Patients with an Unconstrained Disc 
Prosthesis

2005 goldstein Clinical gene Cheh, lawrence g. lenke, Keith h. bridwell, Young-Jung J. Kim 
“Decompression Alone vs. Decompression and Limited Fusion for the Treatment of Degenerative 
Lumbar Scoliosis”

2005 Moe – basic science  Cathy Xiao Xi guo, Kenneth McCheung, danny Chan, Michael irwin 
“Comparison of the Effect of Non-Selective NSAID and Cyclooxygenase-2 (COX-2) Selective NSAID on 
Bone Formation – Implications for Spinal Fusion”

2006 goldstein Clinical  Clayton l. dean, Josue P. gabriel, Michael J. bolesta, ezequiel Cassinelli, henry h. bohlman
Degenerative Spondylolisthesis of the Cervical Spine. A Long Term Follow-up Study

2006 Moe – basic science   nancy hadley Miller, beth Marosy, Marie helene roy-gagnon, Kimberly F. doheny, eliza-
beth W. Pugh, Alexander F. Wilson, Cristina M. Justice
Familial Idiopathic Scoliosis: Defining Genomic Loci on Chromosomes 9 and 16 Utilizing Custom 
SNP Panels

2007 Moe – basic science  Jonathan g. schoenecker, nicholas Mignemi, heidi hamm, herbert schwartz, ginger holt, 
gregory Mencio 
Aprotinin Inhibits Bone Formation In Vitro

2007 goldstein – Clinical Mark J. sokolowski, timothy A. garvey, John Perl, Amir A. Mehbod, burak Akesen, Margaret 
s. sokolowski, ensor e. transfeldt  
Prospective Study of Post-Operative Lumbar Epidural Hematoma: Does Size Really Matter?

2008 Moe – basic science Chi Wai gene Man; hiu Yan Yeung, Phd; Wei Jun Wang, MPhil; Kwong Man lee, Phd; bobby 
KW ng, Md; Vivian W. hung; Yong Qiu, Md; Jack Chun Yiu Cheng, Md 
A Study on the Effect of Melatonin Toward the Proliferation and Differentiation of Osteoblasts in 
Adolescent Idiopathic Scoliosis

2008 goldstein - Clinical daniel J. sucato, Md, Ms; timothy r. Kuklo, Md, Jd; Mohammad diab, Md; b. stephens rich-
ards, iii, Md; Charles e. Johnston, Md; lawrence g. lenke, Md; spinal deformity study group 
Risk Factors for Critical Intraoperative Neuromonitoring Changes During AIS Surgery

2009 Moe – basic science hong Zhang; daniel J. sucato, Md, Ms 
Quantitative Histology of the Neurocentral Synchondrosis in a Growing Animal Scoliosis Model

2009 goldstein - Clinical Jean-Marc Mac-thiong; stefan Parent; benoit Poitras; hubert labelle 
Neurological Outcome Associated with Severely Misplaced Pedicle Screws: A Case Report

Previous SRS Award & Research Grant Recipients
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Best Discussor
1984 Harold K. Dunn, MD
1985 Dennis R. Wenger, MD
1986 Vernon T. Tolo, MD
1988 Thomas F. Kling, Jr., MD
1989 J. Andy Sullivan, MD
1991 John E. Hall, MD
1992 Gordon L. Engler, MD

Hibbs Award for Best Basic Science 
Presentation
1980 Kazuhiko satomi, Jens Axelgaard 

Effects of Selective Cord Transections on Spinal 
Evoked Potentials

1981 ensor e. transfeldt, edward h. simmons 
Functional and Pathological Biomechanics of the 
Spinal Cord: An In Vivo Study

 John A. herring 
Early Complications of Segmental Spinal Instru-
mentation

1982 r.g. burwell, J.J. James, F. Johnson, J.K. Webb, 
Y.g. Wilson 
Standardized Trunk Asymetry Scores: A New 
Method and a Study of Normality

 roger P. Jackson, e.J. simmons, d. stripinis 
Structural Changes Correlating with Back Pain in 
Scoliosis

1983 robert barrack 
Proprioception in Idiopathic Scoliosis

1984 Cohen, solomons, lowe 
Altered Platelet Calmodulin Activity in Idiopathic 
Scoliosis

 d. hoppenfeld, gross and Andrews 
The Ankle Clonus Test

1985 thomas F. Kling, Jr, P.M. spargo, robert n. 
hensinger, P.r. Knight iii 
The Effect of Nitroglycerin Induced Hypotension 
With and Without Spine Distraction on Canine 
Spinal Cord Blood Flow

1986 William C. schrader, daniel bethem, Vladimir 
scerbin 
The Chronic Local Effects of Sublaminar Wires - An 
Animal Model

1987 Jeffrey h. owen, John laschinger, Keith 
bridwell, shelle shimon, Carl nielsen, Janet 
dunlap  
Sensitivity and Specificity of Somatosensory and 
Neurogenic-Motor Evoked Potentials in Animals 
and Humans

Previous SRS Award & Research Grant Recipients
1988 steve K. salzman, A.A. Mendez, A.s. Fonseca, 

e.b. ingersol, g.M. Freeman, i.h. Choi  
Effects of Anesthesia on Outcome After Experi-
mental Spinal Trauma: Halothane has a Protective 
Effect

1989 rick b. delamarter, henry h. bohlman, d. bod-
ner, C. biro  
Urologic Function Following Experimental Cauda 
Equina Compression: Cystometrograms vs. Cortical 
Evoked Potentials

1990 steven K. salzman, Michael A. Puniak, Zhong-
jun liu, richard P. Maitland-heriot, gina 
M. Freeman, Cynthia A. Agresta, laura Van 
newkirk 
Pharmacological Treatment of Acute Spinal 
Trauma I: Mechanisms of Action of the Serotonin 
Antagonist Mianserin

1991 dale dalenberg, Marc A. Asher, gopal Jayara-
man, ralph robinson  
The Effect of a Stiff Spinal Implant and Its Loosen-
ing on Bone Mineral Content in Canines

1992 sanford e. emery, Mark s. brazinski, Anuradah 
Koka, Jay s. bensusan, sharon stevenson  
The Biological and Biomechanical Effects of Ir-
radiation on Anterior Spinal Bone Grafts - A Canine 
Model

1993 stephen d. Cook, thomas s. Whitecloud, Jean-
nette e. dalton, d.C. rueger  
In Vivo Evaluation of Recombinant Human Osteo-
genic Protein (rhOP-1) as a Bone Graft Substitute  
for Spine Fusions

1994 Jeffrey h. schimandle, scott d. boden, W.C. 
hutton  
Experimental Spine Fusion with Recombinant Hu-
man Bone Morphogenetic Protein (rhBMP-2)

1995 douglas M. Petraco, Jeffrey M. spivak, Joseph 
g. Cappadona, Frederick J. Kummer, Michael 
g. neuwirth 
An Anatomic Evaluation of L5 Nerve Stretch in 
Spondylolisthesis Reduction

1996 s.b. tan, J.t.h. Chew, r. Fortune, h.h. tan, K.P. 
tan, r.t.h. ng, i.C. song 
Allograft Vertebral Disc Transplantation in a Por-
cine Model

1997 Keith M. bagnall, Cian o’Kelly, Marc Moreau, 
James raso, Xiaoping Wang 
Scoliosis Development Following Pinealectomy in 
Young Chickens, Rats and Hamsters
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1998 John r. dimar ii, steven glassman, george 
raque, Y. Ping Zhang, Christopher shields 
The Influence of Canal Narrowing and Timing of 
Decompression on Neurological Recovery Follow-
ing Spinal Cord Contusion in the Rat Model

1999 Jeffrey C. Wang, stephen Yoo, linda e.A. 
Kanim, Paula l. McAllister, scott d. nelson, 
edgar g. dawson, Jay r. lieberman 
Gene Therapy for Spinal Fusion: Transformation of 
Marrow Cells with an Adenoviral Vector to Produce 
BMP-2

2000 K.d. riew, J. lou, n.M. Wright, s.-l. Cheng, t. 
bae, l.V. Avioli 
Thoracoscopic Intradiscal Spine Fusion Using Gene 
Therapy

2001 M. darryl Antonacci, Manu nothias, Catherine 
humphreys, richard Frisch, Marion Murray 
Axonal Regeneration Using Transplants of Geneti-
cally Engineered Fibroblasts in Spinal Cord Injury

2002 Kohei goshi, oheneba boachie-Adjei, bernard 
A. rawlins, ronald g. Crystal, Chisa hidaka 
Genetically Modified Marrow Cells Enhance Spine 
Fusion

2003 M. darryl Antonacci, Jean nothias, tom Parks, 
richard Fritsch, Chris Cawley, Marion Murray 
Human Marrow Stromal Cell Transplants in a 
Collagen Matrix Support Axonal Regeneration of 
Descending Pathways Across Complete Spinal 
Cord Transections

2004 William C. horton, Chaiwat Kraiwattanapong, 
tomoyuki Akamaru, Akihito Minamide, Moon-
soo Park, William hutton 
The Role of the Sternum, Costosternal Articula-
tions, Intervertebral Disc, and Facets in Thoracic 
Sagittal Plane Biomechanics and Deformity Cor-
rection: A Comparison of Three Different Sequenc-
es of Surgery

2005 brian K. Kwon, Jie liu, Clarrie lam, loren W. 
oschipok, Armin blesch, Wolfram tetzlaff 
“Brain Derived Neurotrophic Factor Gene Transfer 
with Adeno-Associated Viral and Lentiviral Vec-
tors Prevents Rubrospinal Neuronal Atrophy and 
Stimulates Regeneration Associated Gene Expres-
sion after Acute Cervical Spinal Cord Injury”

2006 howard s. An, Kei Miyamoto, Jesse g. Kim, 
nozomu inoue, Koji Akeda, gunnar Anders-
son, Koichi Masuda
An Intradiscal Injection of Osteogenic Protein-1 
Restores the Viscoelastic Properties of Degenerated 
Intervertebral Discs in the Rabbit Anular Puncture 
Model

Previous SRS Award & Research Grant Recipients
2007  Kenneth J. hunt, John t. braun, bryt A. Chris-

tensen 
The Effect Of Two Clinically Relevant Fusionless 
Scoliosis Implant Strategies On The Health of the 
Intervertebral Disc

2008 hemal Mehta, Msc; brian d. snyder, Md, Phd; 
stephen r. baldassarri, bA; Melissa J. hayward, 
Md; Michael J. giuffrida, Md; supriya P. bansal, 
bs; Vahid entezari, Md; nipun d. Patel, Ms; 
Andrew C. Jackson, Phd 
VEPTR Improves Pulmonary Hypoplasia in a 
Postnatal Rabbit Model of Thoracic Insufficiency 
Syndrome

2009 Francis shen; Qing Zeng; gary balain 
Influence of GDF-5 on Osteogenic Differencia-
tion of Adipose-Derived Stromal Cells in a Three-
Dimensional Microsphere Matrix (Plaga)

Hibbs Awards for Best Clinical 
Presentation
1981 John A. herring, dennis r. Wenger 

Early Complications of Segmental Spinal Instru-
mentation

1982 roger P. Jackson, edward h. simmons, d. 
stripinis 
Structural Changes Correlating with Back Pain in 
Scoliosis

1984 hoppenfeld, gross and Andrews 
The Ankle Clonus Test

1985 bert Mandelbaum, Vernon tolo, Paul McAfee, 
Peggy buresh  
Nutritional Deficiencies After Staged Anterior and 
Posterior Spinal Surgery

1986 Paul d. sponseller, Mark s. Cohen, John e. hall, 
Alf l. nachemson  
Long-Term Follow-Up of Adult Scoliosis Treated 
Surgically

1987 Christine s. o’donnell, William P. bunnell, 
randal r. betz, Cynthia r. tipping  
Electrical Stimulation in the Treatment of Idio-
pathic Scoliosis

1988 John e. lonstein, robert b. Winter  
Milwaukee Brace Treatment of Adolescent Idio-
pathic Scoliosis - Review of 939 Patients

1989 J.P. thompson, ensor e. transfeldt, david brad-
ford, oheneba boachi-Adjei  
Evaluation of Spinal Imbalance and Shoulder 
Elevation Following Cotrel-Dubousset Instrumen-
tation with Special Reference to Uncoupling
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1990 david M. Apel, g. Marrero, W.d. goldie, J. King, 
Vernon t. tolo, george s. bassett 
Avoiding Paraplegia During Anterior Spinal Sur-
gery: The Role of SSEP Monitoring During Tempo-
rary Occlusion of Segmental  Spinal Arteries 

1991 lawrence g. lenke, Keith h. bridwell, Christy 
baldus, Kathy blanke  
Preventing Decompensationin King Type II and III 
Curves Treated with Cotrel-Dubousset Instrumen-
tation (CDI): 24 to 64 Month Follow-Up

 d. holte, robert Winter, John lonstein, Francis 
denis  
Hemivertebra Excision and Wedge Resection in 
the Surgical Treatment of Patients with Congenital 
Scoliosis

1992 shanti s. upadhyay, P. sell, b. sell, M.J. saji, 
e.K.W. ho, J.Y.C. leong  
Seventeen Year Prospective Study of Surgical Man-
agement of Tuberculosis of the Spine: A Controlled 
Trial Comparing Anterior Debridement with Hong 
Kong Radical Operation

1993 Mark goldberg, nancy Mayo, benoit Poitras, 
susan scott, James hanley  
The Ste-Justine Adolescent Idiopathic Scoliosis 
(AIS) Cohort Study I & II: Description of the Cohort 
Health Outcomes and Back Pain

1994 thomas haher, r. Zipnick, d. Manor, Andrew 
Merola, John gorup, J. dryer, r. nucci, J. or-
chowski, C. Kaufmann  
Meta-Analysis of Surgical Outcome in Scoliosis: 
A Thirty One Year Review of Eleven Thousand 
Patients

1995 howard h. ginsburg, l. goldstein, P. William 
haake, shannon Perkins, K. gilbert 
Longitudinal Study of Back Pain in Postoperative 
Idiopathic Scoliosis: Long-Term Follow-Up, Phase IV

1996 James o. sanders, david g. little, b. stephens 
richards 
Prediction of the Crankshaft Phenomenon by the 
Peak Growth Age

1997 John P. Kostuik 
The Development of a Preoperative Scoring Assess-
ment System of Metastatic Spine Disease

1998 stuart l. Weinstein, lori dolan, Kevin spratt, 
Kirk Peterson, Mark spoonamore 
Natural History of Adolescent Idiopathic Scoliosis: 
Back Pain at 50-Year Follow-Up

1999 Marc A. Asher, sue Min lai, douglas C. burton 
Further Development and Validation of the SRS 
Outcomes Instrument

Previous SRS Award & Research Grant Recipients
 hiroshi taneichi, Kiyoshi Kaneda, Kuniyoshi 

Abumi, Manabu ito 
Radiological Differentiation Between Benign and 
Malignant Vertebral Body Collapse

2000 r. Jhanjee, K. Wood, g. buttermann, t. garvey, 
r. Kane, V. sechreist, A. Mehbod 
Operative Vs. Nonoperative Treatment of Thora-
columbar Burst Fractures without Neurological 
Deficit: A Randomized, Prospective Study

2001 – tie Aina J. danielsson, i. Wiklund, K. Pehrsson, Alf 
l. nachemson 
Health-Related Quality of Life in Patients with Ado-
lescent Idiopathic Scoliosis – A Matched Follow-Up 
at Least Twenty Years After Treatment with Brace 
or Surgery

 harry l. shufflebarger, Cynthia Clark 
The Posterior Approach for Lumbar and Thora-
columbar Adolescent Idiopathic Curves: Posterior 
Shortening and Pedicle Screws

2002 C. barrios, C. Pérez-encinas, J.i. Maruenda, P. 
renovell, n. de bernardo, l. garcía del Moral, 
J.A. Martín-benlloch, M. laguía 
Significant Ventilatory Functional Restriction in 
Adolescents with Mild or Moderate Scoliosis Dur-
ing Maximal Exercise Tolerance Test

2003 eric J. Wall, donita bylski-Austrow, ronald 
Kolata, Alvin h. Crawford 
Endoscopic Mechanical Spinal Hemiepiphysiodesis 
Modifies Spine Growth

2004 Christopher hulen, h. temple, Allaaddin Mol-
lobashy, Frank eismont 
Oncological and Functional Outcome Following 
Sacrectomy for Sacral Tumors

2005 ilkka helenius, tommi lamberg, Kalevi Öster-
man, dietrich schlenzka, timo Yrjönen, seppo 
seitsalo, Mikko Poussa, Ville remes 
“Posterolateral, Anterior or Circumferential Fusion 
In-Situ for High-Grade Spondylolisthesis in Young 
Patients: A Long-Term Evaluation using SRS Ques-
tionnaire”

2006  Joshua d. Auerbach, daniel M. schwartz, 
denis s. drummond, Kristofer J. Jones,  John 
M. Flynn, Yaser el-gazzar, thomas McPartland, 
J. Andrew bowe, samuel laufer, Peter d. Piz-
zutillo, J. richard bowen, John P. dormans 
Detection Of Impending Neurologic Injury During 
Surgery For Adolescent Idiopathic Scoliosis: A Com-
parison Of Transcranial Motor And Somatosensory 
Evoked Potential Monitoring In 1121 Consecutive 
Cases
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2007 lawrence g. lenke; brenda A. sides; linda 
Koester; Marsha hensley; Kathy blanke 
Posterior Vertebral Column Resection (VCR) for 
Severe Pediatric and Adult Spinal Deformity: Indi-
cations, Results, and Complications of 43 Consecu-
tive Cases

2008 Michael d. daubs, Md; Alpesh Patel, Md; dar-
rel s. brodke, Md 
Clinical Instinct vs. Standardized Questionnaire: 
The Spinal Surgeon’s Ability to Detect Psychological 
Distress

2009 Justin smith; Christopher i. shaffrey; steven d. 
glassman; sigurd berven; Christopher hamill; 
William C. horton; stephen l. ondra; Frank 
schwab; Charles A. sansur; Keith h. bridwell 
Risk-Benefit Assesment of Surgery for Adult Scolio-
sis: An Analysis Based on Patient Age

Walter P. Blount Humanitarian Award
1987 Marc A. Asher, MD
1989 Howard and Barbara Schulman
1992 Laura Gowen
1996 David B. Levine, MD
1997 Albert E. Sanders, MD
1998 L. Ray Lawson, MD
2001 Charles F. Heinig, MD
2002 James E. Holmblad, MD
2006 Oheneba Boachie-Adjei, MD
2007 Professor John CY Leong
2008 Behrooz A. Akbarnia, MD
2009 Robert M. Campbell, MD

Lifetime Achievement Awards
2008 John E. Hall, MD

Jacqueline Perry, MD, DSc
2009 Marc A. Asher, MD

David B. Levine, MD

SRS Travelling Fellows
1970 John D. King, California

Jen Fang Wang, Taiwan

1971 Donald P.K. Chan, Vermont
Gourish R. Palekaar, India

1993 Medtronic sofamor danek traveling Fellows
Robert B. Winter, MD, Senior Fellow 
George S. Bassett, MD, Junior Fellow 
J. Kenneth Burkus, MD, Junior Fellow 
Ensor E. Transfeldt, MD, Junior Fellow

Previous SRS Award & Research Grant Recipients
1995 Medtronic sofamor danek traveling Fellows

John E. Hall, MD, Senior Fellow 
Howard S. An, MD, Junior Fellow 
Hubert H.L. Labelle, MD, Junior Fellow 
Lawrence G. Lenke, MD, Junior Fellow

1997 Medtronic sofamor danek traveling Fellows
Ronald L. DeWald, MD, Senior Fellow 
Vincent Arlet, MD, Junior Fellow 
Allen L. Carl, MD, Junior Fellow 
Michael F. O’Brien, MD, Junior Fellow

1999 Medtronic sofamor danek traveling Fellows
Clyde L. Nash, MD, Senior Fellow 
Serena S. Hu, MD, Junior Fellow 
Joseph Y. Margulies, MD, PhD, Junior Fellow 
Rolando M. Puno, MD, Junior Fellow 
Kirkham B. Wood, MD, Junior Fellow

2000 dePuy AcroMed international traveling Fel-
lows 
ufuk Aydinli, MD, Turkey 
Henry F.H. Halm, MD, Germany 
Yutaka Hiraizumi, MD, PhD, Japan

2001 Medtronic sofamor danek traveling Fellows
John P. Kostuik, MD, Senior Fellow 
Peter O. Newton, MD, Junior Fellow 
Richard M. Schwend, MD, Junior Fellow 
Edward P. Southern, MD, Junior Fellow

2002 dePuy AcroMed international traveling Fel-
lows
Bruce F. Hodgson, FRACS, New Zealand 
Jin-Hyok Kim, MD, Korea 
Muharrem Yazici, MD, Turkey 
(Note: Tamás Illés, MD, Hungary, was originally 
selected but unable to participate)

2003 Medtronic sofamor danek traveling Fellows
Courtney W. Brown, MD, Senior Fellow 
Timothy R. Kuklo, MD, Junior Fellow 
Daniel J. Sucato, MD, Junior Fellow 
Alexander R. Vaccaro, MD, Junior Fellow

2004 dePuy spine international traveling Fellows
Ahmet Alanay, MD, Turkey 
Kenneth M.C. Cheung, MD, Hong Kong 
ulf R. Liljenqvist, MD, Germany

2005 Medtonic somamor danek traveling Fellows
Donald P.K. Chan, MD, Senior Fellow 
Matthew B. Dobbs, MD, Junior Fellow 
Charles T. Mehlman, MD, Junior Fellow 
Suken Shah, MD, Junior Fellow

2006 dePuy spine international traveling Fellows
Theodoros B. Grivas, MD, Greece 
Ashok Johari, MD, India 
Reinhard D. Zeller, MD, France
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2007 Medtronic traveling Fellows
James Ogilvie, MD, Senior Fellow 
Youngjung Kim, MD, Junior Fellow 
Praveen Mummaneni, MD, Junior Fellow 
Jean Ouellet, MD, Junior Fellow

2008 dePuy spine international traveling Fellows
Kyu-Jung Cho, MD, South Korea 
Kan Min, MD, Switzerland 
Avraam Ploumis, MD, Greece

2009 Medtronic spine international traveling Fel-
lows 
Alvin H. Crawford, MD - Senior Traveling Fellow 
Jacob Buchowski, MD, MS 
Frank LaMarca, MD 
Francis Shen, MD

Research Grant Recipients
In the last ten years, SRS, in conjunction with OREF and the 
Cotrel Foundation have provided more than $1.8 million for 
spinal deformity research projects.  The following are previous 
SRS Research Grant recipients:

1998
Nancy.Hadley.Miller,.MD.
Genetic Anaylsis of Etiologic Factors of AIS 
$50,000 – 2 years 

John.A..Szivek,.PhD.
Monitoring Spinal Fusion in Scoliosis Patients: A Biomechani-
cal & In Vivo Study 
$54,000 – 2 years 

Jack.Engsberg,.PhD.
Comparison of Outcome Measures in Adult Scoliosis Patients 
undergoing an Extended Spinal Fusion to L5 or Sacrum or 
Revision of Previous Long Spinal Deformity Fusion 
$80,308 – 3 years 

William.A..Vannah.
Longitudinal Study of Balance & Other Factors in AIS 
$10,887.50 – 2 years 

1999
Jack.C.Y..Cheng,.MD
The Loss of Synchronous Coupling of Endochrondral and 
Membranous Ossification in AIS: The Morphological and 
Biological Evidences 
$35,400 – 1 year 

James.O..Sanders,.MD.
A Determination of Maturity in Girls with Idiopathic Scoliosis: 
A Pilot Study 
$48,252 - 2 years 

Previous SRS Award & Research Grant Recipients
2000
Keith.Bagnall,.PhD.
The Relationship Between Serum Melatonin & Growth Hor-
mone in Pinealectomy Model 
$14,250 – 2 years 

Oheneba.Boachie-Adjei,.MD.w/.Dr..Raymond.Clarke.
Developmental Basis of the Klippel-Feil Syndrome 
$60,000 – 3 years 

Frances.Farley,.MD.
Prediction of Curve Progression in Congenital Scoliosis using 
a Mouse Model 
$44,926 – 2 years 

Carol.A..Wise,.PhD.
Localization of a Gene for Susceptibility To Idiopathic Scoliosis 
$36,066.50 – 2 years 

Nancy.Hadley.Miller,.MD.
Genetic Linkage of Familial Idiopathic Scoliosis – A Complex 
Orthopaedic Disorder 
$50,000 – 2 years 

Thomas.Lowe,.MD.
Platelet Calmodulin Levels in AIS: A Predictor of Curve Pro-
gression and Severity 
$42,070 – 2 years 

2001
Jack.C.Y..Cheng,.MD.
Relationship between Postural Balance, Somatosensory 
Evoked Potential and the Progression of Scoliotic Deformity 
in the AIS 
$70,800 – 2 years

2002
Carol.Wise,.PhD.
Localization & Analysis of Candidate Genes of Idiopathic 
Scoliosis 
$36,666.50 – 2 years 

2003
Jack..C.Y..Cheng,.MD.
Are VDR, Era and PTHR1 Genes Associated With The Occur-
rence as well As Abnormality In Bone Growth And Sexual 
Maturation In Adolescent Idiopathic Scoliosis 
$70,800 – 2 years 

John.Kostuik,.MD.
Adult Onset of Scoliosis: Relationship between Osteoporosis 
and Deformity 
$30,000 – 2 years 

Matthew.Dobbs,.MD.
Idiopathic Scoliosis: Gene Mapping Identification 
$47,177 – 2 years
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2004
Philip.Giampietro,.MD,.PhD.
Mutation Analysis is Human Congenital Scoliosis and Verte-
bral Malformations 
$77,077 – 2 years 

Carol.Wise,.PhD.
Localization and Analysis of Candidate Genes for Idiopathic 
Scoliosis 
$50,000 – 2 years 

Ralph.Marcucio,.PhD.
A Comparison of the Expressions of Malatonin, Calmodulin 
and 5-HT4 in Paravertebral Muscle and Platelets of Patients 
with our without Adolescent Idiopathic Scoliosis 
$50,000 – 2 years 

2005
Kenneth.Cheung,.MD
Surface Modification of Nitinol by Plama Immersion ION 
Implantation 
$100,000 – 2 years 

Robin.Patel,.MD
Biofilms and Spinal Instrumentation 
$99,850 – 2 years 

Alf.Nachemson,.MD,.PhD.
A Continuation of the “SRS Study for Brace Treatment of 
Adolescent Idiopathic Scoliosis” – Follow-up of the Swedish 
Patients at Least 10 Years After Maturity 
$47,020 – 2 years 

Brian.Snyder,.MD,.PhD.
How does VEPTR Affect Pulmonary Function: An In-vivo As-
sessment using the Rabbit Scoliosis Model 
$34,408 – 1 year 

Stefan.Parent,.MD,.PhD.
Analysis of Local 3-D Measurements of the Curve as Predictive 
Factors for Curve Progression in AIS 
$25,000 – 1 year 

Francis.Shen,.MD.
Can We Eliminate the Need for Autologous Bone Graft 
Harvest? The use of Multipotential  Adipose-derived Stromal 
Cells in an Activated Matrix for Posterolateral Spinal Fusions 
$25,000 – 1 year 

Andrew.Merola,.MD.
Association between an Aggrecan Gene Polymorphism and 
AIS 
$10,000 – 1 year 

Anthony.Florschutz,.MD.
Experimental Scoliosis using Vertebral Body Implanted Mag-
nets in an Immature Goat Model 
$10,000 – 1 year 

Previous SRS Award & Research Grant Recipients
Stefan.Parent,.MD,.PhD..
Growth Modulation of the Chest Case in a Pre-Natal Ovine 
Model: A Preliminary Study 
$10,000 – 1 year 

Andrew.Mahar,.MS.
How Does Increasing Curve Magnitude in Scoliotic Defor-
mity Affect the Biomechanics of the Spine with Implications 
Toward Curve Correction? 
$10,000 – 1 year 

Donita.Bylski-Austrow,.PhD.
Mechanbiology of Growth: In-Vivo Growth Plate Pressures 
$10,000 – 1 year 

Felix.Breden,.BA,.MSc,.PhD.
The Guppy ‘Curveback’ Mutant as a Model for Spinal Defor-
mity 
$10,000 – 1 year 

Jack.C.Y..Cheng,.MD.
Abnormal Differential Longitudinal Growth of Vertebral 
Column and Spinal Cord in AIS – A Morphological and Func-
tional Study 
$77,000 

Brian.K..Kwon,.MD,.PHD,.FRCSC.
Neuroprotection for Acute Spinal Cord Injury:  The Preclinical 
Evaluation of Drugs That Are Currently used in Human Non-
Spinal Applications 
$24,881.60 – 2 years 

2006
Carol.Wise,.PhD
Identification of Genetic Susceptibility in Idiopathic Scoliosis  
$19,000 – 2 years 

Shane.Burch,.MD.FRCSC..
The Role of Hypoxic Stress on the Vertebral Growthplates of 
the Developing Spine and its Potential Role in Pathogenesis 
of Scoliosis 
$10,000 – 1 year 

Vedat.Deviren,.MD.
The Minimal Clinically Important Difference (MCID) for Spinal 
Disorders: Finding the Threshold of Clinically Significant 
Change 
$24,996 – 1 year

2007
Jeffrey.Shilt,.MD;.Peter.Apel,.MD
Temporary unilateral Paraspinal Muscle Paralysis on the 
Prevention and Progression of Scoliosis: Investigation in a 
Chicken Model  
$9,740 - 1 year
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Mohammad.Diab,.MD..
Comparison of Extended-Release Epidural Morphine, Patient-
Controlled Epidural Analgesia and Patient-Controlled Intra-
venous Analgesia for Postoperative Pain after Posterior Spinal 
fusion in Adolescents  
$24,245 – 2 years

Frank.Schwab,.MD.
Adult Deformity: Development of an Effective Treatment 
Algorithm Based upon Outcomes Analysis 
$50,000 – 2 years

John.Lonstein,.MD.
Long-trem Function Outcomes of Early Fusions for Congenital 
Scoliosis 
$75,450 – 2 years

Michael.Vitale,.MD.
CT Analaysis of Pedicle Screw Placement in Pediatric Patients 
$20,595 – 1 year

Vidyadhar.Upasani,.MD.
The Effect of Increasing Construct Rigidity on Intervertebral 
Disc Health: A Pilot Study in a Porcine Anterior Spinal Growth 
Modulation Model  
$10,000– 1 year

Xudong.Li,.MD.
Nucleus Pulposus Regeneration with Genetically Engineered 
Fat-derived Stem Cells 
$50,000 – 2 years

Josh.Auerbach,.MD..
An in vivo Porcine Animal Model to Detect Spinal Cord Vascu-
lar Flow in Spinal Deformity Surgery using Transcranial Motor 
Evoked Potential Monitoring 
$10,000 – 1 year

2008
David.Aronsson,.MD.
The Contribution of Asymmetric Growth and Vertebral Re-
modeling to Apical Wedging 
$41,829 – 2 years

Sigurd.Berven,.MD..
Impact of Spinal Disorders on Health Related Quality of Life 
$5,000 – 1 year

Andrew.Briggs,.MD.
Measurement of Vertebral Subregional Bone Mineral Density 
using Lateral-Projection DXA: Establishing Concurrent and 
Predictive Validity 
$10,000 – 1 year

Shane.Burch,.MD..
Monitoring of Nerve Root Injury using Transcranial Motor-
Evoke Potentials in a Pig Model 
$23,255 – 2 years

Previous SRS Award & Research Grant Recipients
Qian.Chen,.PhD.
The Potential Role of Fibronection in the Pathogenesis of 
Congenital Scoliosis 
$25,000 – 1 year

Daniel.Y.T..Fong,.MD.
Single-Blind Comprehensive Cohort Study Incorporating A 
Randomized Controlled Design on Bracing in AIS: A Feasibility 
Study 
$25,000 – 2 years

Safdar.Khan,.MD..
utilizing a Novel MRI-based (Dense-FSE) Technique to Char-
acterize Spatial Strain Distributions in an Estalbished Model 
of Intervertebral Disc Degeneration: Implications for Tissue 
Engineering 
$10,000 – 1 year

Hubert.Labelle,.MD.
Towards a 3D Classification of Adolescent Idiopathic Scoliosis 
$49,600 – 2 years

Carol.Wise,.PhD.
Identification of Genetic Susceptibility in Idiopathic Scoliosis 
$60,000 – 1 year

2009
Kirkham.Wood,.MD.
Correlation of Adjacent Segment Degeneration and Quality 
of Life Outcome: Application an In-Vivo Biomechanics to As-
sess the Effect of Fusion in AIS 
$50,000 - 2 years

Hongbo.Liu,.MD.
united States’ Trends and Regional Variations in Lumbar Spine 
Surgery for Children with Spondylolysis and Spondylolisthesis 
$10,000 - 1 year
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SRS Bylaws
Bylaws of Scoliosis Research Society
(An Illinois Not-For-Profit Corporation)

ARTICLE I: NAME

ARTICLE II: OBJECTIVES, PURPOSES AND POWERS
Section 2.1 Objectives and Purposes
Section 2.2 Powers
Section 2.3 Prohibited Practices

ARTICLE III: OFFICES
Section 3.1 Principal and Business Offices
Section 3.2 Registered Agent
Section 3.3  Records

ARTICLE IV: FELLOWSHIP
Section 4.1 Identification of Fellow Classes
Section 4.2 Candidate Fellowship
Section 4.3  Active Fellowship
Section 4.4 Inactive Fellowship
Section 4.5 Associate Fellowship
Section 4.6 Emeritus Fellowship
Section 4.7 Honorary Fellowship
Section 4.8 Annual Meeting
Section 4.9 Special Meeting
Section 4.10 Voting
Section 4.11 Quorum
Section 4.12 Notice of Meeting
Section 4.13 Induction of New Fellows 

ARTICLE V: MEMBER COVENANTS
Section 5.1  Confidential Information
Section 5.2 Conflicts of Interest/Disciplinary   
  Process

ARTICLE VI: BOARD OF DIRECTORS
Section 6.1 General Powers and Responsibilities
Section 6.2 Number, Tenure and Qualification
Section 6.3 Regular Meetings
Section 6.4 Special Meetings
Section 6.5 Notice of Meetings
Section 6.6 Quorum
Section 6.7 Manner of Acting
Section 6.8 Officers of the Board of Directors
Section 6.9 Information Action by Directors
Section 6.10 Meetings by Electronic Means of   
  Communication
Section 6.11 Executive Committee

ARTICLE VII: OFFICERS
Section 7.1 Officers/Eligibility
Section 7.2 Election Procedure
Section 7.3 President
Section 7.4 President-Elect
Section 7.5  Vice-President
Section 7.6  Secretary
Section 7.7 Secretary-Elect
Section 7.8  Treasurer
Section 7.9  Treasurer-Elect
Section 7.10 Vacancies
Section 7.11 Resignation/Removal

ARTICLE VIII: COUNCILS

ARTICLE IX: COMMITTEES
Section 9.1 Classification and Organization
Section 9.2  Education Committee
Section 9.3 Fellowship Committee
Section 9.4  Program Committee
Section 9.5 Bylaws and Policies Committee
Section 9.6 Nominating Committee

ARTICLE X: COMPENSATION

ARTICLE XI: AMENDMENTS 

ARTICLE XII: DUES
Section 12.1 Annual Dues
Section 12.2  Exemption from Dues

ARTICLE XIII: RULES OF ORDER

ARTICLE XIV: DISSOLUTION

ARTICLE XV: CONTRACTS, CHECKS, DEPOSITS AND 
GIFTS
Section 15.1  Contracts
Section 15.2  Checks, Drafts, Etc.
Section 15.3  Deposits
Section 15.4  Gifts

ARTICLE XVI: BOOKS AND RECORDS

ARTICLE XVII: FISCAL YEAR

ARTICLE XVIII: SEAL

ARTICLE XIX: INDEMNIFICATION

ARTICLE XX: MISCELLANEOUS
Section 20.1 Trademarks
Section 20.2 Interpretation
Section 20.3 Definition of “Code” 
Section 20.4 Headings
Section 20.5 Executive Director 
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Bylaws of Scoliosis Research Society
(An Illinois Not-For-Profit Corporation)

ARTICLE I
NAME

The name of this corporation shall be the “Scoliosis Research Society” (hereinafter referred to as the “Society). The Society is a 
nonstock, not-for-profit corporation organized under the Illinois Revised Statutes. 

ARTICLE II
OBJECTIVES, PURPOSES AND POWERS

Section 2.1 Objectives and Purposes. The Society has been organized, and shall at all times be operated, exclusively for 
charitable, educational and scientific purposes within the meaning of section 501(c)(3) of the Code (as defined in Section 20.3, 
below), which purposes shall include, but not be limited to, the fostering, promotion, support, augmentation, development 
and encouragement of (a) investigative knowledge of the causes, cures and prevention of Scoliosis and related spinal defor-
mities; (b) standardization of medical terminology in Scoliosis and related spinal deformities; (c) basic research in the field of 
Scoliosis and related spinal deformities; (d) the teaching and education of the same by developing, publishing and copyright-
ing educational material and providing specialized training for orthopaedic surgeons, neurosurgeons, and other members of 
the medical profession; and (e) education of the public with respect to the recognition and prevention of Scoliosis and related 
spinal deformities.

Section 2.2 Powers. The Society shall possess all powers which a corporation organized under the General Not-For-Profit 
Corporation Act of the State of Illinois, as the same from time to time may be amended shall possess; all powers which are not 
in conflict with said purposes; provided, however, the Society shall not engage in any business which would disqualify it from 
being exempt from taxation under Sections 501(a) or (c) (3) of the Code. 

Section 2.3 Prohibited Practices. Notwithstanding anything in these Bylaws or the Society’s Articles of Incorporation to the 
contrary, the Society shall exercise only those powers or engage in or carry on only those activities permitted to be exercised, 
engaged in or carried on by an organization exempt from federal income tax under Sections 501(c) (3) and 509(a) (1) of the 
Code and by an organization contributions to which are deductible under Section 170(c) (2) of the Code. The Society shall not 
engage in any activities which would result in the imposition of federal tax under Sections 4941 through 4945, inclusive, of the 
Code. No part of the net earnings of the Society shall inure to the benefit of any private individual, except that the Society shall 
be authorized and empowered to pay reasonable compensation for services rendered and to make payments and distribu-
tions in furtherance of the exempt purposes set forth in Section 2.1 of these Bylaws. No substantial part of the activities of the 
Society shall consist of carrying on propaganda or otherwise attempting to influence legislation, except as otherwise provided 
in subsection 501(h) of the Code, and the Society shall not participate or intervene in, including the publication or distribution 
of statements, any political campaign on behalf of or in opposition to any candidate for public office. In the pursuit of its pur-
poses and the exercise of its powers, the Society shall make its services and activities available to the community that it serves 
regardless of, and shall not discriminate on the basis of, race, color, gender, sexual orientation, creed, religion or national origin.

ARTICLE III
OFFICES

Section 3.1 Principal and Business Offices. The Society may have such principal and other business offices as the Board of 
Directors may designate. The current principal offices are located at 555 East Wells Street, 11th Floor, Suite 1100, Milwaukee, 
Wisconsin 53202. 

Section 3.2 Registered Agent. The Society shall maintain a registered agent as required by the Illinois Revised Statutes 
whose address may be, but need not be, identical with the principal office of the Society. The name and address of the regis-
tered agent may be changed from time to time by the Board of Directors.

Section 3.3 Records. The Board of Directors may keep the books of the Society in such place or places, including, without 
limitation, an authorized agent, as they may from time to time determine in accordance with the Illinois Revised Statutes.

SRS Bylaws
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ARTICLE IV
CLASSES OF FELLOWSHIP

Section 4.1 Identification of Fellow Classes. The Society shall have members, which shall hereinafter be referred to as 
“Fellows.” There shall be six (6) classes of membership (such term herein after referred to as “Fellowship”) in the Society, namely, 
Candidate, Active, Inactive, Associate, Emeritus, and Honorary. Any reference to Fellows in these Bylaws refers to all six (6) 
classes of Fellowship, unless otherwise specified. Only Active Fellows shall have the right to vote on matters submitted to a 
vote of the members of the Society, hold office or serve on the Board of Directors. Otherwise, Fellows of any class shall have 
the same rights and responsibilities including the right to attend meetings and serve on Committees or Councils. Fellowship 
status in any class shall be a privilege, not a right, and is dependent upon the applicant for any class of Fellowship demonstrat-
ing compliance with the requirements for such Fellowship as defined in the Bylaws and otherwise as determined by the Board 
of Directors of the Society. 

The Board of Directors may from time to time, in its sole discretion, establish membership criteria, rules and procedures appli-
cable to Fellowship in any class in order to implement and carry out the provisions of this Article IV, including, without limita-
tion, specific membership criteria, requirements and procedures for application to Fellowship in any class, and procedures and 
requirements for transfer between such classes of Fellowship; provided, however, that no such criteria, rules or procedures shall 
be established which alter the membership criteria and/or classifications set forth in these Bylaws. All determinations whether 
an individual has met the requirements for or otherwise qualified for membership of any class shall be made by the Board of 
Directors in its sole discretion after receiving and taking into account the recommendation of the Fellowship Committee (as 
defined in Section 9.3, below).

Section 4.2 Candidate Fellowship. The following individuals shall be eligible to be Candidate Fellows of the Society: (a) 
orthopaedic surgeons and neurosurgeons in active clinical practice who have a demonstrated interest and involvement in, 
and commitment to, the field of Scoliosis and related spinal deformities; and (b) scientists in a field related to Scoliosis and/or 
related spinal deformities who have a demonstrated interest and involvement in, and commitment to, scientific research and 
investigation in the field of Scoliosis and/or related spinal deformities. A Candidate Fellow shall be eligible to be considered for 
Active Fellow status after five (5) years of membership as a Candidate Fellow in good standing.

Section 4.3 Active Fellowship. Individuals who have been Candidate Fellows in good standing for five (5) years shall be 
eligible to become Active Fellows of the Society upon application made by such individual.

Section 4.4 Inactive Fellowship. Any Active Fellow who has become disabled by sickness or accident or otherwise becomes 
incapacitated for a period of more than fifteen (15) consecutive calendar months and who is unable to engage in his or her 
normal professional activities that give rise to his or her eligibility for Active Fellow status may apply to the Board of Directors 
for a transference to Inactive Fellow status. Individuals whose applications for Inactive Fellow status are approved shall be Inac-
tive Fellows, in which event any rights and privileges accorded to any such individual as Active Fellow shall be suspended for 
such period as such individual is an Inactive Fellow. An individual who is an Inactive Fellow may apply to the Board of Directors 
for resumption of Active Fellow status as the case may be, once such individual resumes his or her normal professional activi-
ties which qualified him or her as an Active Fellow.

Section 4.5 Associate Fellowship. Individuals engaged in professional, scientific or academic activities and/or allied health 
specialties who: 
(a) have a demonstrated interest and involvement in, and commitment to, the field of Scoliosis and related spinal deformities 

but who are not otherwise eligible for Candidate Fellow or Active Fellow status; or

(b) are eligible for Candidate Fellow or Active Fellow status but do not desire to become, Candidate Fellows or Active Fellows 
shall be eligible to be Associate Fellows of the Society. 

Section 4.6 Emeritus Fellowship. An Active Fellow or Associate Fellow who has retired from the active conduct of his or her 
profession or vocation regardless of age or who has otherwise reached the age of sixty-five (65) shall be eligible to apply to the 
Board of Directors for a transfer to Emeritus Fellowship status. Membership dues shall be waived for Emeritus Fellows.

Section 4.7 Honorary Fellowship. Honorary Fellowship may be conferred, upon the recommendation of the Fellowship 
Committee and approval by the Board of Directors by a two-thirds (2/3) vote thereof, upon an individual who has contributed 
significantly to, or is otherwise preeminent in, the field of Scoliosis and/or related spinal deformities. Honorary Fellows shall 
not be required to pay dues. Honorary Fellows may be issued a certificate, in the discretion of the Board of Directors, signifying 
their admission as Honorary Fellows. 

Section 4.8 Annual Meeting. The annual meeting of the Society shall be held at such time and place each year as may be 
determined by the Board of Directors from time to time (which time and place shall be specified in a notice of meeting), in 
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order to elect new directors and officers, conduct such scientific sessions and discussions as the Board of Directors may deter-
mine and transact such other business as shall come before such meeting. 

Section 4.9 Special Meetings. Special meetings of the members may be called for any purpose by (a) the President; (b) the 
Board of Directors by majority vote thereof; or (c) the written petition of five percent (5%) of the number of Active Fellows 
delivered to the Secretary of the Society.

Section 4.10 Voting. Each Active Fellow in good standing, and only Active Fellows in good standing, shall be entitled to vote 
in person on all matters to be voted on by members of the Society, including, without limitation, electing directors and officers 
of the Society as provided herein. Any matter to be decided by a vote of the members of the Society shall, except as otherwise 
provided in the Illinois Revised Statutes or as expressly provided herein, be decided by a majority of Active Fellows voting in 
person at a duly held meeting of Active Fellows at which a quorum is present. Cumulative voting or placing all votes for a 
particular candidate or a particular issue is prohibited. Whenever within these Bylaws an individual is specified as an Ex-Officio 
member of a board or committee, said Ex-Officio member shall not have the right to vote as such unless otherwise expressly 
provided in these Bylaws. 

Section 4.11 Quorum. The presence in person of not less than twenty percent (20%) of the total number of Active Fellows 
shall constitute a quorum for the transaction of business at any annual or special meeting of Active Fellows of the Society. If 
a quorum is not present at any such meeting, a majority of the Active Fellows present thereat may adjourn the meeting from 
time to time, without further notice. The Active Fellows present in person at a duly organized meeting at which a quorum is 
present may continue to transact business until adjournment, notwithstanding the withdrawal during the meeting of that 
number of Active Fellows whose absence would cause less than a quorum.

Section 4.12 Notice of Meetings. Written notice stating the place (which may be within or without the state of Illinois), day 
and time of any meeting of Active Fellows (including, without limitation, any annual meeting) shall be signed by the President 
or Secretary of the Society and shall be delivered either personally or by first class united States mail, electronic mail or fac-
simile, to each member entitled to vote at such meeting, not less than thirty (30) days nor more than sixty (60) days before the 
date of such meeting. In case of a special meeting or when otherwise required by Illinois Revised Statutes or by these Bylaws, 
such notice shall also include the purpose or purposes for which the meeting is called. In the case of a special meeting, no 
business other than that specified in the notice of such meeting shall be transacted at any such meeting. If mailed, the notice 
of meeting shall be deemed to be delivered when deposited in the united States mail addressed to the member at his or her 
address as it appears on the records of the Society, with postage thereon prepaid. If such notice is given by electronic mail or 
facsimile, such notice shall be deemed delivered upon receipt by the sender of confirmation of successful transmission of such 
notice to the member at his or her electronic mail address or facsimile telephone number, as the case may be. 

Section 4.13 Induction of New Fellows. Induction of new Fellows of any class shall take place at each annual meeting.

ARTICLE V
MEMBER COVENANTS

Section 5.1 Confidential Information. Members, directors, officers, committee members and staff of the Society shall abide 
by such confidentiality policies relating to confidential information of the Society as the Board of Directors may establish from 
time to time.

Section 5.2 Conflicts of Interest/Disciplinary Process. The Board of Directors may establish from time to time such rules or 
policies with respect to the ethical conduct of its members, including without limitation, procedures and policies for dealing 
with conflicts of interest and the discipline of its members in the event of a breach of any rules or policies of the Society.

ARTICLE VI
 BOARD OF DIRECTORS

Section 6.1 General Powers and Responsibilities. The Board of Directors shall have full responsibility for the management, 
direction and control of the business, policies and affairs of the Society, subject only to the limitations set forth in these Articles 
of Incorporation, these Bylaws, or by applicable law. 

Section 6.2 Number, Tenure and Qualification. The Board of Directors shall, except as otherwise provided in this Section, 
consist of twelve (12) members and shall be composed of (a) the President, the President-Elect, the Vice President, the Sec-
retary and the Treasurer; (b) the three most immediate Past Presidents; and (c) four (4) at-large directors. In years when there 
is a Treasurer-Elect and/or Secretary-Elect, as more fully described below, said officers shall also be directors and the number 
of directors comprising the Board of Directors shall be expanded accordingly. The President, President-Elect, Vice-President, 
Secretary, Treasurer, Treasurer-Elect and Secretary-Elect shall, by virtue of their positions as such, automatically be members of 
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the Board of Directors for so long as they hold their respective offices. The above-referenced immediate Past-Presidents shall 
serve on the Board of Directors for terms of three (3) years each immediately after the completion of their respective terms as 
President, which terms shall not be renewable. At-large directors shall serve for terms of two (2) years, which terms shall be 
non-renewable. The terms of at-large directors shall be staggered so that, as nearly as possible, the terms of one-half of the 
at-large directors then in office expire each year. Only Active Fellows of the Society in good standing shall be eligible to be 
directors of the Society. At-large directors shall be nominated and elected in accordance with, and as part of, the procedure for 
electing officers of the Society as set forth in Section 7.2, below.

Section 6.3 Regular Meetings. Regular Meetings of the Board of Directors shall be held prior to or after but in conjunction 
with each annual meeting of the Society and/or at such other times as the President may designate for the transaction of 
such business that may come before the meeting. The Board of Directors may provide by resolution the time and place, either 
within or without the State of Illinois, for the holding of additional regular meetings of the Board of Directors without other 
notice than such resolution.

Section 6.4 Special Meetings. Special Meetings of the Board of Directors may be called by or at the request of the President 
or any two (2) other directors by delivering such request in writing to the Secretary, designating the time and place, either 
within or without of the State of Illinois, for such meeting to be held and stating the purpose for such meeting or the items 
to be considered. In the event the Secretary fails, neglects or refuses to distribute proper notice of such requested special 
meeting, the persons requesting the meeting may schedule or convene such meeting by proper notice to all directors then in 
office. 

Section 6.5 Notice of Meetings. Notice of any Special Meeting of the Board of Directors shall be given at least 48 hours pre-
vious thereto by written notice delivered personally or sent by united States mail, electronic mail or facsimile to each director 
at his address as shown on the records of the Society. If mailed, such notice shall be deemed to be delivered when deposited 
in the united States mail in a sealed envelope so addressed with postage thereon prepaid. If notice is given by electronic mail 
or facsimile, such notice shall be deemed delivered upon receipt by the sender of confirmation of successful transmission of 
such notice to the director at his or her electronic mail address or facsimile telephone number, as the case may be. Any direc-
tor may waive notice of any meeting. The attendance of a director at any meeting shall constitute a waiver of notice of such 
meeting, except where a director attends a meeting for the express purpose of objecting to the transaction of any business 
because the meeting is not lawfully called or convened. Neither the business to be transacted at, nor the purpose of, any 
regular or special meeting of the Board of Directors need be specified in the notice or waiver of notice of such meeting, unless 
specifically required by law or by these Bylaws.

Section 6.6 Quorum. A majority of the number of directors in office shall constitute a quorum for the transaction of business 
at any meeting of the Board of Directors. If the number of directors necessary to constitute a quorum shall fail to attend at the 
time and place fixed for any regular or special meeting of the Board of Directors, the directors in attendance may adjourn from 
time to time without notice or other announcement at the meeting until the requisite number of directors to constitute a 
quorum shall attend. 

Section 6.7 Manner of Acting. The act of a majority of the number of directors present at a meeting at which a quorum is 
present shall be the act of the Board of Directors, except where otherwise provided by applicable law, the Articles of Incorpo-
ration of the Society, or by these Bylaws.

Section 6.8 Officers of the Board of Directors. The President of the Society shall serve as Chairman of the Board of Direc-
tors. The Secretary of the Society shall serve as the Secretary of the Board of Directors.

Section 6.9 Informal Action by Directors. unless specifically prohibited by the Articles of Incorporation or by the Bylaws, 
any action required to be taken at a meeting of the Board of Directors, or any other action which may be taken at a meeting 
of the Board of Directors, may be taken without a meeting if a consent in writing, setting forth the action to be taken, shall be 
signed by all Directors entitled to vote with respect to the subject matter thereof. Any such consent signed by all directors shall 
have the same effect as a unanimous vote of the Board of Directors.

Section 6.10 Meetings by Electronic Means of Communication. Notwithstanding any place set forth in the notice for a 
meeting of the Board of Directors, any director may participate in such meeting by, or through the use of, any means of com-
munication by which (a) all participants may simultaneously hear each other, such as by conference telephone; or (b) all com-
munication is immediately transmitted to each participant, and each participant can immediately send messages to all other 
participants. Before the commencement of any business at a meeting at which any director participates by electronic means, 
all participating directors shall be informed that a meeting is taking place at which official business may be transacted.

Section 6.11 Executive Committee. There shall be established and maintained an Executive Committee which shall have 
and may exercise, when the Board of Directors is not in session, the powers of the Board of Directors in the management of 
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the affairs of the Society, except action in respect to election or removal of officers and directors or the filling of vacancies in 
the Board of Directors or committees created pursuant to this Bylaw, or acts contrary to prior action adopted by the Board of 
Directors in proper session. The Executive Committee shall consist of the following individuals: the President, the Immediate 
Past-President, the President-Elect, the Vice President, the Secretary, the Treasurer and, when in office, the Secretary-Elect and 
the Treasurer-Elect. All members of the Executive Committee shall have voting rights thereon. The Executive Committee may 
meet from time to time between meetings of the Board of Directors at the discretion of the President and shall be authorized 
to conduct such business of the Society as may be necessary, subject to the Board of Directors’ general direction and the 
obligation to report to the full Board of Directors. Notwithstanding the foregoing provision, the Executive Committee shall not 
be authorized to take any of the following actions on behalf of the Board of Directors: (a) elect directors or officers; (b) hire or 
terminate the executive director, if any; (c) amend these Bylaws; (d) dissolve the Society; or (e) authorize or contract any loan or 
indebtedness on behalf of the Society other than in accordance with these Bylaws. Meetings of the Executive Committee may 
be called by the President and shall be called upon written petition of two (2) other members of the Executive Committee. 
Notice of the time and place of each Executive Committee meeting shall be given in writing to each member of the commit-
tee not less than twenty-four (24) hours before such meeting. At any meeting of the Executive Committee, a majority of the 
number of Executive Committee members then in office shall constitute a quorum for the transaction of any business. The act 
of the majority of the Executive Committee members present at a meeting at which a quorum is present shall be the act of the 
Executive Committee.

Section 6.12 Director Vacancies. In case of any vacancy in a directorship for any reason, including, without limitation, the 
death, resignation or removal, before the expiration of the term of such directorship, the Nominating committee shall, as soon 
as practicable after such vacancy occurs, recommend to the Board of directors for its approval a qualified individual to fill such 
a vacancy. The Board of Directors shall as soon as practicable after such recommendation act on such approval. If such recom-
mended individual is so approved, he or she shall serve for the unexpired portion of the term of the vacant directorship.

Section 6.13 Resignation/Removal of Directors. Any director may resign from the Board of directors at any time by giving 
written notice to the President. Any director may be removed from the Board of Directors with or without cause by the affirma-
tive vote of at least two-thirds (2/3) of the Active Members present at a duly held meeting thereof.

ARTICLE VII
OFFICERS

Section 7.1 Officers/Eligibility. The officers of the Society shall be as follows: President, President-Elect, Vice-President, 
Secretary, Secretary-Elect, Treasurer, and Treasurer-Elect. The President, President-Elect, Vice President, Secretary-Elect and 
Treasurer-Elect shall each serve for terms of one (1) year, which terms shall be non renewable, except as provided in Section 
7.10 below. The Secretary and Treasurer shall, except as provided in Section 7.10 below, each serve for terms of four (4) years, 
which terms shall be non renewable ( subject, however, to the proviso that individuals having previously served as Secretary 
and Treasurer respectively, shall be subject to returning to office as more fully described in Section 7.10, below, in the event 
of a vacancy in such office created by an immediate successor). The terms of the Secretary and Treasurer shall be staggered 
so that such terms alternatively expire every two (2) years. The President-Elect, the Vice President, the Secretary-Elect and the 
Treasurer-Elect shall each automatically succeed to the office of President, President-Elect, Secretary or Treasurer, as the case 
may be, upon the expiration of the term of the individual then serving in such office. Only Active Fellows who are then serv-
ing or who have previously served as at-large directors shall be eligible to be nominated as Vice President, Treasurer-Elect or 
Secretary-Elect. 

Section 7.2 Election Procedure. At least sixty (60) days before each annual meeting of the Society, the Nominating Commit-
tee shall prepare, and submit for review to the Board of Directors, a list consisting of one individual recommended for each of 
the following offices: Vice-President, two (2) at-large directors and one (1) member of the Fellowship Committee. In the year 
immediately preceding any year in which the term of office of the Secretary or the Treasurer is to expire, the Nominating Com-
mittee shall also select one individual that it recommends for nomination to the office of Secretary-Elect or Treasurer-Elect, as 
the case may be. Should the Board of Directors have concerns about any individual on the proposed slate, those shall be con-
veyed to the Nominating Committee within twenty (20) days of receipt of the list. The Nominating Committee shall present 
a final slate of candidates to the SRS membership after investigation and review of any concerns. Candidates for the positions 
to which they were nominated shall be elected upon receiving a majority of the votes cast by Active Fellows at such annual 
meeting. The term of office for those individuals elected to a position at an annual meeting shall commence as of the close of 
such meeting.

Section 7.3 President. The President shall be the principal executive officer of the Society and shall, subject to the direction 
and control of the Board of Directors, supervise and be in charge of all the business affairs of the Society. The President shall 
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preside at all general meetings of the Society and of the Board of Directors. The President may sign, with the Secretary or any 
other proper officer of the corporation authorized by the Board of Directors, any deeds, mortgages, bonds, contracts or other 
instruments which the Board of Directors has authorized to be executed, except in cases where the signing and execution 
thereof shall be expressly delegated to the Board of Directors or by these Bylaws with the approval of the Board of Directors 
and shall be Ex-Officio member of all Committees except the Fellowship and Nominating Committees. The President may fill 
any vacancies between annual meetings subject to the approval of the Board of Directors unless such vacancies are to be filled 
as otherwise specified. The President is authorized to act in the event of any contingency or emergency not covered by the 
Bylaws. The President shall, in general, perform all duties incident to the office of President and such other duties as may be 
prescribed by the Board of Directors from time to time. The President shall preside at all meetings of the Board of Directors and 
shall, except as otherwise provided under applicable law or these Bylaws, be responsible for scheduling all meetings of the 
Board of Directors and to determine the order of business to be conducted at meetings of the Board of Directors. The Presi-
dent shall serve for one (1) year term of office, except in circumstances outlined in Section 7.10.

Section 7.4 President-Elect. The President-Elect shall assume the duties of the President in the absence of the President or 
in the event of his/her death, inability or refusal to act and when so acting shall have the powers of and be subject to all the 
restrictions upon the President. The President-Elect shall perform such other duties and have such other powers as the Board 
of Directors may from time to time prescribe. In addition, the President-Elect shall, as the President-Elect of the Society, carry 
out such duties in such capacity as the President or the Board of Directors may from time to time determine. The President-
Elect shall be an Ex-Officio member of all committees except the Fellowship and Nominating Committees. The President-Elect 
shall automatically succeed to the office of President at the close of the annual meeting at which the current President’s term 
expires, or as otherwise provided in Section 7.10.

Section 7.5 Vice-President. The Vice President shall assume the duties of the President-Elect in the absence of the President-
Elect and in the event of his or her death or inability or refusal to act, and when so acting, shall have all the powers of and be 
subject to all of the restrictions upon the President-Elect. The Vice President shall also assume the duties of President in the 
absence of both the President and the President-Elect and in the event of death or inability or refusal to act of both of them, 
and when so acting the Vice President shall have all of the powers of and be subject to all of the restrictions upon the Presi-
dent. The Vice President shall perform such other duties and have such other powers as the Board of Directors may from time 
to time prescribe. The Vice President shall be ex-officio member of all committees except the Fellowship and Nominating 
Committees. The Vice President shall automatically succeed to the office of President-Elect at the close of the annual meeting 
at which the current President-Elect’s term expires, or as otherwise provided in Section 7.10 below.

Section 7.6 Secretary. The Secretary or its designee shall record the minutes of the meetings of the Society and of the Board 
of Directors and the Executive Committee; undertake to ensure that all notices of meetings are duly given in accordance with 
the provisions of these Bylaws or as required by applicable law; be custodian of the corporate records of the Society; and 
perform all duties incident to the office of Secretary. The Secretary shall be an Ex-Officio member of all committees except the 
Fellowship and Nominating Committees. The Secretary shall maintain a register of the post office address and electronic mail 
address of each Fellow of any class, which information shall be furnished to the Secretary by such Fellows. The Secretary shall 
maintain the correspondence of the Society and a record of the names of the Fellows, guests and visitors in attendance at any 
meeting of the Society. 

Section 7.7 Secretary-Elect. The Secretary-Elect shall assume the duties of the Secretary in the absence of the Secretary 
or in the event of his or her death, inability or refusal to act. The Secretary-Elect shall perform the duties of the Secretary and 
when so acting shall have the power of and be subject to all the restrictions upon the Secretary. The Secretary-Elect shall au-
tomatically succeed to the office of Secretary at the close of the annual meeting at which the then-current Secretary’s term of 
office expires, or as otherwise provided in Section 7.10 below. The Secretary- Elect shall perform such other duties as from time 
to time may be assigned to him or her by the President or the Board of Directors.

Section 7.8 Treasurer. The Treasurer shall be in charge and have custody of and be responsible for any and all funds, securi-
ties and other valuable assets of the Society and other assets of the Society and shall, at the request of the Board of Directors or 
as otherwise required by applicable law, post a bond at the expense of the Society for the faithful discharge of his or her duties 
in such sum and with such surety or sureties as the Board of Directors shall determine. The Treasurer shall oversee accurate 
accounts of the receipts and disbursements of the Board of Directors in books belonging to it. He or she shall ensure that all 
monies and other valuable effects are deposited in the name and to the credit of the Board of Directors in such accounts and 
in such depositories as may be designated by the Board of Directors. He or she shall check monthly the disbursements of 
funds of the Board of Directors in accordance with authority of the Board of Directors. The Treasurer shall render to the Presi-
dent and the Board of Directors whenever requested or otherwise required, a written detailed account of the transactions and 
of the financial condition of the Society, including a statement of all its assets, liabilities, and financial transactions. He or she 
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shall perform such other duties as the Board of Directors, through the President, direct, and such other duties as usually pertain 
to the office of Treasurer. The Treasurer shall be relieved of all responsibility for any securities or monies or the disbursement 
thereof committed by the Board of Directors to the custody of any other person or the Society, or the supervision of which is 
delegated by the Board of Directors to any other officer, agent or employee, or for the performance of any other duties of the 
Treasurer delegated by the Board of Directors to any other officer, agent or employee, and he or she shall not be responsible 
for any actions of any other officer, agent or employee of the Board of Directors. The Treasurer shall be an Ex-Officio member of 
all committees except the Membership and Nominating Committees.

Section 7.9 Treasurer-Elect. The Treasurer-Elect shall assume the duties of the Treasurer in the absence of the Treasurer or 
in the event of his or her death, inability or refusal to act and when so acting shall have the power of and be subject to all 
restrictions upon the Treasurer. The Treasurer-Elect shall automatically succeed to the office of Treasurer at the close of the 
annual meeting at which the then-current Treasurer’s term of office expires or as otherwise provided in Section 7.10 below. 
The Treasurer-Elect shall perform such other duties as from time to time may be assigned to him or her by the President or the 
Board of Directors.

Section 7.10 Vacancies. In the event of the President’s death, resignation or removal while in office, the President-Elect shall 
succeed to the office of President for the remainder of such term and shall continue to serve as President for the immediately 
succeeding one-year term. In such event, the Vice President shall succeed to the office of President-Elect serving the remain-
der of such term and shall continue as President-Elect for the immediately succeeding one year term.

In the event of the President-Elect’s death, resignation or removal while in office, the Vice President shall succeed to the office 
of President-Elect for the remainder of such term and shall continue to serve in such office for the immediately succeeding 
one-year term. The current President shall finish his/her term and will be asked to serve the term originally designated for the 
President-Elect.

In the event that the Vice President ceases to serve in such office for any reason during his or her term, including, without 
limitation, by reason of death, resignation or succession to fill a vacancy of the President-Elect as described above, the Board 
of Directors may (taking into account any recommendations of the Nominating Committee as described in section 9.6 below) 
appoint a new Vice President to serve the remainder of that term who then becomes President-Elect at the Annual Meeting. 
In the event the Board of Directors does not appoint a qualified individual to replace the Vice President, a new Vice President 
shall be elected at the next annual meeting at which officers are elected in accordance with the procedures applicable to the 
election of officers generally.

In the event of the Secretary’s death, resignation or removal while in office with less than six(6) months remaining before the 
expiration of the term, the immediate past Secretary will be asked to serve the balance of that term and one more additional 
year. The Secretary-Elect shall then succeed to the office of Secretary for the term for which he or she was originally slated. If 
the remaining term is greater than six months, then the Secretary-Elect will succeed to become Secretary as originally intend-
ed, and the additional year of service by the past Secretary will not be necessary.

In the event of the Secretary-Elect’s death, resignation or removal while in office, the Board of Directors shall fill such vacancy 
as soon as practicable for the unexpired portion of that term and potentially one more year. The Secretary-Elect then becomes 
Secretary.

In the event of the Treasurer’s death, resignation or removal while in office, the immediate past Treasurer will be asked to serve 
the balance of that term and then one additional year, if the remaining term is less than six months. If the remaining term is 
greater than six months, the one additional year will not be necessary. The Treasurer –Elect then succeeds to the office of Trea-
surer considering the above. Following succession of the Treasurer-Elect to the Treasurer, a new Treasurer-Elect is appointed by 
the Board of Directors as soon as practicable for the same time period.

In the event of the Treasurer-Elect’s death, resignation or removal while in office, The Board of Directors will appoint a new 
Treasurer-Elect for the balance of that term and potentially one more year. This Treasurer-Elect will then become the Treasurer.

In the event of an At-Large Director’s death, resignation or removal while in office, The Board of Directors will appoint a new 
Director in the appropriate category for the balance of that term.

Section 7.11 Resignation/Removal. Any officer may resign from such office at any time by giving written notice to the 
Secretary of the Society. Any officer may be removed from such office with or without cause by the affirmative vote of at least 
two-thirds (2/3) vote of the Active Fellows present at a meeting thereof.
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ARTICLE VIII
COUNCILS

The Society shall establish and maintain four (4) Councils, namely, the Education Council, the Research Council, the Gover-
nance Council and the Finance Council, which Councils shall oversee the functions and operations of those committees placed 
under their respective jurisdiction from time to time by the President with the approval of the Board of Directors. Councils shall 
function in the same manner and be subject to the same procedures and restrictions as committees of the Society and as may 
be otherwise determined by the Board of Directors from time to time. The membership of each such Council shall be com-
prised of the chairpersons of the committees under the jurisdiction of such Council and the President, with the approval of the 
Board of Directors, shall appoint a chairperson for each such Council from among such Members. The Board of Directors may, 
at any time, by resolution, create, combine, consolidate and/or terminate any Council and change the composition, terms of 
membership and any other attribute or aspect of any Council as it deems appropriate in its discretion. 

ARTICLE IX
COMMITTEES

Section 9.1 Classification and Organization. There shall be established and maintained the following Standing Commit-
tees of the Society:
(a) Education Committee;

(b) Fellowship Committee;

(c) Program Committee; 

(d) Bylaws and Policies Committee; and

(e) Nominating Committee.

The President, with the approval of the Board of Directors, may from time to time designate other committees (including 
standing committees in addition to those described above, ad hoc committees and committees existing and operating under 
any Council), subcommittees, working groups and task forces. All Standing Committees and other committees, subcommit-
tees, working groups and task forces (collectively referred to for purposes of this Article IX as “Committees”) shall have the 
powers and duties as hereinafter set forth and/or other powers and duties delegated or assigned by the President, with the 
approval of the Board of Directors and shall make regular reports to President and the Board of Directors. All Committee chair-
persons shall be appointed by the President, with the approval of the Board of Directors, except as otherwise provided in these 
Bylaws. Except for the Nominating Committee and the Fellowship Committee and as otherwise provided in these Bylaws, the 
President, with the approval of the Board of Directors, may determine the number of members to serve on each Committee 
and the eligibility requirements for same. Members of any such Committee shall be appointed by the President for such terms 
and on such terms as the President may determine from time to time, with the approval of the Board of Directors. The Presi-
dent, with the approval of the Board of Directors, shall establish such procedures for each Committee as he or she may deter-
mine in his or her discretion, with the approval of the Board of Directors. The Board of Directors may, at any time, by resolution, 
create, combine, consolidate or terminate any Committee (other than a Standing Committee described in subs. (a) through (e), 
above) as it deems appropriate in its discretion. 

Section 9.2 Education Committee. The Education Committee shall be primarily responsible for the education of, dissemina-
tion of new information to, and public relations to promote a better understanding of Scoliosis and related spinal deformities 
including but not limited to availability of treatments and early symptoms of Scoliosis and related spinal deformities.

Section 9.3 Fellowship Committee. The Fellowship Committee shall be responsible for verifying the professional credentials 
and qualifications of the applicant for Fellowship in any class. All completed applications, except those for Honorary Fellowship, 
shall be forwarded by the Secretary of the Society to the Fellowship Committee. The Fellowship Committee shall conduct such 
investigation, personal interviews, or inquiries it deems necessary in order to determine the qualifications of an applicant for 
Fellowship in any class. 

Section 9.4 Program Committee. The Program Committee shall be responsible for the initiation, organization, implemen-
tation and conduct of the annual meeting of the Society. The Program Committee shall be responsible to review all papers, 
exhibits and audiovisual materials to be used in connection with any program or event held in connection with any annual 
meeting of the Society, subject to such procedures as the Program Committee and the Board of Directors may establish from 
time to time.
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Section 9.5 Bylaws and Policies Committee. The Bylaws and Policies Committee shall be responsible for considering mat-
ters relating to the content of the Articles of Incorporation, the Bylaws and the policies and procedures of the Society, includ-
ing amendments thereto, and to advise and make recommendations to the Board of Directors with respect to same.

Section 9.6 Nominating Committee. The Nominating Committee shall consist of five (5) Active Fellows, the Chairman of 
which shall be appointed by the President with the approval of the Board of Directors. The four (4) additional members shall be 
Active Members elected at each annual meeting of the Society by a majority of the Active Members present at such meeting. 
The term of each member of the Nominating Committee shall be one year, no Fellow may serve two (2) consecutive terms on 
the Nominating Committee. The Nominating Committee shall present to the Board of Directors a list of nominees as described 
in Section 7.2 and otherwise provide recommendations to the Board of Directors with respect to the filling of vacancies in any 
office or on the Board of Directors.

ARTICLE X
Compensation

No director, officer, Council or Committee member or any other private individual shall receive at any time any of the net earn-
ings or pecuniary profit from the operations of the Society; provided that this provision shall not prevent the payment to any 
such person of such reasonable compensation for services rendered to or for the Society in effecting any of its purposes. No 
such person or persons shall be entitled to share in the distribution of any of the corporate assets upon the dissolution of the 
Society. Notwithstanding the foregoing, no director, officer or Council or Committee member shall receive compensation from 
the Society for serving in such capacity; provided, however, the Society may reimburse expenses of such persons in attending 
meetings and conducting other activities on behalf of the Society. upon such dissolution or winding up of the affairs of the 
Society, whether voluntary or involuntary, the assets of the Society, remaining in the hands of the Board of Directors after all 
debts have been satisfied shall be distributed, transferred, conveyed, delivered, and paid over exclusively to charitable and/or 
educational organizations which would then qualify under the provisions of Section 501(c)(3) of the Internal Revenue Code 
and its Regulations as they now exist or as they may hereafter be amended. 

ARTICLE XI
AMENDMENTS

Amendments to these Bylaws or to the Articles of Incorporation of the Bylaws may be proposed by the Executive Committee, 
the Board of Directors on its own motion or the written petition of at least four (4) Active Fellows. Any such proposal must be 
submitted to the Secretary of the Corporation not less than ninety (90) days before an annual meeting of the Society in order 
to be eligible for consideration of approval at such annual meeting. Such proposed amendment, once submitted to the Secre-
tary, shall be submitted to the Bylaws and Policies Committee for review and consideration, which Committee shall then make 
a recommendation with respect to same to the Board of Directors. The Board of Directors shall then make a determination re-
garding whether to submit such proposed amendment to a vote of the Active Fellows. Any proposed amendment submitted 
to the Secretary for consideration at least ninety (90) days before an annual meeting of the Active Fellows of the Society which 
the Board of Directors has determined to be submitted to a vote of the Active fellows as described above shall be submitted to 
the Active Fellows at least 30 days prior to the Annual Meeting at which they will be voted on. 

Any such proposed amendment submitted to the Secretary less than ninety (90) days before such annual meeting which the 
Board of Directors has determined to be submitted to a vote of the Active Fellows shall be eligible to be considered for ap-
proval by the Active Fellows at the next subsequent annual meeting or at the discretion of the Board of Directors at a special 
meeting of the Active Fellows of the Society. The Secretary shall include a copy of the proposed amendment with the notice of 
the meeting at which such proposed amendment is to be considered for approval, together with a statement that the Board 
of Directors recommends such amendment for adoption. Any amendment to these Bylaws or the Articles of Incorporation of 
the Society shall require approval of the Active Fellows by at least a two-thirds (2/3) majority of the Active Fellows present in 
person at a duly held meeting at which a quorum is present.

ARTICLE XII
DUES

Section 12.1 Annual Dues. Annual Dues, in amounts to be determined by the Board of Directors, shall be paid by Candidate 
Fellows, Active Fellows and Associate Fellows in accordance with such procedures as the Board of Directors may from time to 
time establish.

Section 12.2 Exemption from Dues. The Board of Directors may, in its discretion, exempt a Fellow of any class from dues for 
good cause in any particular instance.
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ARTICLE XIII
RULES OF ORDER

Except to the extent otherwise provided in these Bylaws, all meetings of the Society, the Board of Directors, the Councils or any 
Committee (as that term is defined in Section 9.1, above) shall, as and when determined by the presiding officer of such body, 
be governed by the parliamentary rules and usages set forth in the most current edition of Robert’s Rules of Order.

ARTICLE XIV
DISSOLUTION

The Board of Directors shall, after paying or making provisions for the payment of the Society’s liabilities, if any, distribute the 
Society’s net assets, to such Society(s), association(s), fund(s), and/or foundation(s) engaged in activities substantially similar to 
those of the Society as are designated by the Executive Committee and in such proportions as are determined thereby, subject 
to any order of court as provided by law, for charitable, educational or scientific purposes within the meaning of section 501(c)
(3) of the Code. Notwithstanding any of the foregoing provisions of this Article, the distribution of any assets of the Society in 
liquidation shall be made in accordance with Illinois Revised Statutes.

ARTICLE XV
CONTRACTS, CHECKS, DEPOSITS AND GIFTS

Section 15.1 Contracts. The Board of Directors may authorize any officers, agent or agents of the Society, in addition to the 
officers so authorized by these Bylaws, to enter into any contract or execute and deliver any instrument in the name of and on 
behalf of the Society and such authority may be general or confined to specific instances.

Section 15.2 Checks, Drafts, Etc. All checks, drafts, or other orders for the payment of money notes or other evidence of 
indebtedness issued to the name of the Society, shall be signed by such officer or officers, agent or agents of the Society and 
in such manner as shall be determined by action of the Board of Directors.

Section 15.3 Deposits. All funds of the Society shall be deposited to the credit of the Society in banks, trust companies, or 
other depositories as the Board of Directors may select.

Section 15.4 Gifts. The Board of Directors may accept on behalf of the Society any contribution, gift, bequest or device for 
the general purposes or for any special purpose of the Society.

ARTICLE XVI
BOOKS AND RECORDS

The Society shall keep and maintain correct and complete books and records of account and shall also keep minutes of the 
proceedings of any meeting of the Active Members (including any business session), the Board of Directors and any Council or 
Committees, and shall keep and maintain at the principal office of the Society a record of the names and addresses of Fellows 
of any class.

ARTICLE XVII
FISCAL YEAR

The fiscal year of the Society shall be as determined by the Board of Directors from time to time.

ARTICLE XVIII
SEAL

The Society shall have no seal. 

ARTICLE XIX
INDEMNIFICATION

The Society shall, to the fullest extent provided by applicable law, indemnify every director, officer or Committee (as that term 
is defined in Section 9.1, above) or Council chair or member, and his or her heirs, executors and administrators who was or is a 
party or is threatened to be made a party to any threatened, pending or completed action, suit or proceeding, whether civil, 
criminal, administrative or investigative (other than an action by or in the right of the Society) by reason of the fact that he or 
she is or was a director, officer, employee or agent of the Society, or is or was serving at the request of the Society, partnership, 
joint venture, trust or other enterprise against expenses (including attorney’s fees), judgements, fines and amounts paid in 
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settlement actually and reasonably incurred by him or her in connection with such action, suit or proceeding if he or she acted 
in good faith and in a manner he or she reasonably believed to be in or not opposed to the best interests of the Society, and, 
with respect to any criminal action or proceeding, had no reasonable cause to believe his or her conduct was unlawful. The 
termination of any action, suit or proceeding by judgement, order, settlement conviction, or upon a plea of nolo contendere 
or its equivalent, shall not of itself, create a presumption that the person did not act in good faith and in a manner which he/
she reasonably believed to be in or not opposed to the best interests of the Society, and with respect to any criminal action or 
proceeding, had no reasonable cause to believe that his or her conduct was unlawful.

ARTICLE XX
MISCELLANEOUS

Section 20.1 Trademarks. No member may use the Society’s name or trademarks for personal, commercial purposes or 
funding purposes without prior approval of the Board of Directors.

Section 20.2 Interpretation. In interpreting these Bylaws, whenever the context so requires, (a) the singular shall include the 
plural and the plural shall include the singular, and (b) any gender shall include all genders. 

Section 20.3 Definition of “Code.” All references in these Bylaws to sections of the “Code” shall be considered references 
to the Internal Revenue Code of 1986, as from time to time amended, and to the corresponding provisions subsequently 
enacted. 

Section 20.4 Headings. The headings in these Bylaws are intended for convenience only and should not affect the meaning 
or interpretation hereof. 

Section 20.5 Executive Director. An Executive Director may be employed directly or by contract by the Board of Directors. 
The Executive Director shall have general charge of the day-to-day operations and management of the Society. The Executive 
Director may sign in the name of or on behalf of the Society any contract or agreement authorized by the Board of Directors 
and shall do and perform such additional duties as may be assigned by the Board of Directors and/or otherwise expressed in a 
management agreement.

Approved September 6, 2007, Amended September 11, 2008

SRS Bylaws
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 1994 Abel, Mark F., MD

 ACTI (Jeanne M)
 Kluge Children’s Rehabilitation Center 

university of Virginia 
2270 Ivy Road 
Charlottesville, VA 22903 
Phone: 1-(434) 982-4215 
Fax: 1-(434) 982-1727 
E-Mail: mfa2m@ virginia.edu

 1995 Abumi, Kuniyoshi, MD
 ACTI (Noriko)

 Hokkaido university 
Department of Orthopedic Surgery 
N-14 W-5, Kita-Ku 
Sapporo, Hokuaido 060-8638 
Japan 
Phone: 81 11 706 5934 
Fax: 81 11 706 6054 
E-Mail: abumi@ med.hokudai.ac.jp

 1996 Acaroglu, Emre R., MD
 ACTI (Golge)

 Ankara Spine Center 
Iran Caddesi 45/2 
Kavaklidere, Ankara 06700 
Turkey 
Phone: 90 312 467 0442 
Fax: 90 312 467 3915 
E-Mail: emre@ acaroglu.com

 1980 Adler, Federico, MD
 EMER university of Kansas Med Center

 MS3017, 3901 Rainbow Blvd. 
Kansas City, KS 66160 
Phone: 1-(913) 588-7590 
Fax: 1-(913) 362-7998 
E-Mail: fadler@ yahoo.com

 1988 Aebi, Max, MD, D.H.C., FRCSC
 ASSO (Christine)

 MEM Research Center for Ortho Surgery 
university of Berne 
Stauffacherstrasse 78 
Berne CH-3014 
Switzerland 
Phone: 41 31 631 5932 
Fax: 41 31 631 5931 
E-Mail: max.aebi@ MEMcenter.unibe.ch

 2009 Agabegi, Steven S., MD
 CAND (Elizabeth)

 university of Cincinnati 
Cincinnati Children’s Hospital  
Medical Center 
231 Albert Sabin Way, Mail Location 0212 
Cincinnati, OH 45267 
Phone: 1-(513) 558-2870 
Fax: 1-(513) 558-4633 
E-Mail: agabegis@ yahoo.com

 2004 Agarwala, Amit O., MD
 ACTI Panorama Orthopaedics

 660 Golden Ridge Road, #250 
Golden, CO 80401-9522 
Phone: 1-(303) 233-1223 
Fax: 1-(720) 497-6677 
E-Mail: aagarwala@ panoramaortho.com

 2010 Ahmad, Alaa El-din Azmi, MD
 CAND (Fatima)

 Arab Care Hospital 
Nables Special Surgery Hospital 
PO Box 3985 - Albeireh 
Ramallah 970 
Palestine 
Phone: 9 725 994 09983 
Fax: 9 722 297 1808 
E-Mail: alaaahmad@ hotmail.com

 2001 Ain, Michael C., MD
 ACTI (Valerie)

 Johns Hopkins university 
J-HOC, Room 5253 
601 N. Caroline Street 
Baltimore, MD 21287 
Phone: 1-(410) 955-3135 
Fax: 1-(443) 287-5995 
E-Mail: main@ jhmi.edu

 1977 Akbarnia, Behrooz A., MD
 ACTI (Nasrin Akbarnia-Owsia, MD)

 San Diego Center for Spinal Disorders 
4130 La Jolla Village Drive, Suite 300 
La Jolla, CA 92037-1481 
Phone: 1-(858) 678-0610 
Fax: 1-(858) 678-0007 
E-Mail: akbarnia@ ucsd.edu

 2008 Akesen, Burak, MD
 CAND (Eda)

 university of uludag 
Dept of Orthopaedics & Spine Surgery 
Görükle/Bursa 16059 
Turkey 
Phone: 90 224 0000 52813 
E-Mail: akesenb@ msn.com

 2001 Alanay, Ahmet, MD
 ACTI (Yasemin)

 Florence Nightingale Hospital 
Orthopaedics & Spine Surgery Dept. 
Abide-i Hürriyet Cad. No 290 
Sisli, Istanbul 34403 
Turkey 
Phone: 90 312 305 4378 
Fax: 90 312 310 0161 
E-Mail: aalanay@ gmail.com
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 1994 Alander, Dirk H., MD

 ACTI (Sarah, MD)
 Saint Louis university 

3635 Vista Avenue, 7th Floor 
Saint Louis, MO 63110 
Phone: 1-(314) 577-8850 
Fax: 1-(314) 268-5121 
E-Mail: ALANDERD@ SLu.EDu

 1991 Albanese, Stephen A., MD
 ACTI (Eileen)

 SuNY upstate Medical university 
Department of Orthopaedic Surgery 
6620 Fly Road, Suite 200 
East Syracuse, NY 13057 
Phone: 1-(315) 464-8641 
Fax: 1-(315) 464-5221 
E-Mail: AlbanesS@  upstate.edu

 1996 Albert, Michael C., MD
 ACTI (Natalie King-Albert)

 Orthopaedic Center for Spinal &  
Pediatric Care 
Dayton Children’s Medical Center 
One Children’s Plaza 
Dayton, OH 45404 
Phone: 1-(937) 641-3010 
Fax: 1-(937) 641-5003 
E-Mail: malbertbone@  yahoo.com

 1994 Albert, Todd J., MD
 ACTI (Barbara)

 Rothman Institute 
Thomas Jefferson university Hospital 
925 Chestnut Street, 5th Floor 
Philadelphia, PA 19107-4216 
Phone: 1-(267) 339-3617 
Fax: 1-(215) 503-0580 
E-Mail: tjsurg@ aol.com

 1999 Alman, Benjamin A., MD
 ACTI (Zena)

 The Hospital for Sick Children 
Div. of Ortho Surgery, Room S107 
555 university Avenue 
Toronto, ON M5G 1X8 
Canada 
Phone: 1-(416) 813-7980 
Fax: 1-(416) 813-6414 
E-Mail: benjamin.alman@ sickkids.ca

 2001 Alongi, Paul Robert, MD
 ACTI (Jennifer)

 Orthopedic Spine Care of LI, PC 
206 E. Jericho Tpke 
Huntington Station, NY 11746 
Phone: 1-(631) 847-0200 
Fax: 1-(631) 847-3525 
E-Mail: pralongi@ optonline.net

 2009 Ames, Christopher P., MD
 CAND (Susie)

 university of California San Francisco 
505 Parnassus Avenue 
Room M779, Box 0112 
San Francisco, CA 94143-0112 
Phone: 1-(415) 353-2348 
Fax: 1-(415) 353-2617 
E-Mail: amesc@ neurosurg.ucsf.edu

 2003 Ames, S. Elizabeth, MD
 ACTI (John M. Lettieri)

 university of Vermont 
Department of Orthopaedics 
436 Stafford Hall, 4th Floor 
Burlington, VT 05405-0084 
Phone: 1-(802) 656-8085 
Fax: 1-(802) 656-4247 
E-Mail: elizabeth.ames@ med.uvm.edu

 2004 Aminian, Afshin, MD
 CAND Children’s Hospital of Orange County

 Orthopedic Medical Director 
1310 W. Stewart Drive, Suite 508 
Orange, CA 92868 
Phone: 1-(714) 633-2111 
Fax: 1-(714) 633-5615 
E-Mail: afshinaminian@ hotmail.com

 1993 An, Howard S., MD
 ACTI (Sue Kao)

 Midwest Orthopaedics 
Rush university Medical Center 
1725 W. Harrison Street, 1063 
Chicago, IL 60612 
Phone: 1-(312) 243-4244 
Fax: 1-(312) 942-1516 
E-Mail: han@ rushortho.com

 2010 Anand, Neel, MD
 CAND (Kay, MD)

 Cedar Sinai Medical Center 
444 S. San Vicente Boulevard, Suite 800 
Los Angeles, CA 90048 
Phone: 1-(310) 423-9779 
Fax: 1-(310) 423-9773 
E-Mail: anandn@ cshs.org

 2010 Anderson, D. Greg, MD
 CAND (Sandra)

 Thomas Jefferson university Hospital 
925 Chestnut Street, 5th Floor 
Philadelphia, PA 19107 
Phone: 1-(267) 339-3620 
Fax: 1-(215) 503-0580 
E-Mail: davidgreganderson@ comcast.net
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 2009 Anderson, John Thomas, MD

 CAND (Nicole Fearing, MD)
 Children’s Mercy Hospital 

2401 Gillham Road 
Kansas City, MO 64108 
Phone: 1-(816) 234-3693 
Fax: 1-(816) 855-1993 
E-Mail: jtanderson@ cmh.edu

 2009 Andujar, Andre Luis Fernandes, MD
 CAND (Lissandra da Silva Mafra)

 Hospital Infantil Joana De Gusmao 
Rua Rui Barbosa, 152 
Florianopolis, Santa Catarina 88 025 301 
Brazil 
Phone: 55 48 3024 2424 
Fax: 55 48 3024 2424 
E-Mail: andujar@ matrix.com.br

 2007 Angevine, Peter D., MD
 CAND (Anne, MD)

 Columbia university 
Neurological Surgery, Room 510 
710 West 168th Street 
New York, NY 10032 
Phone: 1-(212) 305-1550 
Fax: 1-(212) 342-6850 
E-Mail: pda9@ columbia.edu

 2005 Anson, Philip S., MD
 CAND (Meredith)

 Falmouth Orthopedic Center 
20 Northbrook Drive 
Falmouth, ME 04105 
Phone: 1-(207) 781-4424 
Fax: 1-(207) 781-4426 
E-Mail: panson@ falmouthortho.com

 2007 Antezana, David Fernando, MD
 CAND (Kristen)

 Microneurosurgical Consultants, PC 
Oregon Brain and Spine Institute 
9155 SW Barnes Road, Suite 440 
Portland, OR 97225 
Phone: 1-(800) 421-1101 
Fax: 1-(503) 296-7605 
E-Mail: davida@ mnspc.com

 2000 Antonacci, M. Darryl, MD, FACS
 ACTI (Ana)

 Institute for Spine & Scoliosis 
3100 Princeton Pike 
Building 1, Suite D 
Lawrenceville, NJ 08648 
Phone: 1-(609) 912-1500 
Fax: 1-(609) 912-1600 
E-Mail: iss9121500@ yahoo.com

 1999 Antoniades, Spiro B., MD
 ACTI (Christina)

 615 W. MacPhail Road, Suite 210 
Bel Air, MD 21014 
Phone: 1-(410) 877-7776 
Fax: 1-(443) 643-2088 
E-Mail: spineant@ gmail.com

 1998 Aoki, Haruhito, MD
 ACTI (Keiko)

 St Marianna university  
School of Medicine Orthopedic 
2-16-1, Sugao, Miyamae-ku 
Kawasaki 216-8511 
Japan 
Phone: 81 44 977 8111 
Fax: 81 44 977 9651 
E-Mail: h2aoki@ marianna-u.ac.jp

 2010 Arafa, Abdel Mohsen, MD
 CAND (Alia Yehia)

 AinShams university 
Faculty of Medicine 
ElAbasia 
Cairo, Cairo 11411 
Egypt 
Phone: 002 02 2432 1474 
Fax: 002 02 2393 0054 
E-Mail: arafamohsen@ gmail.com

 1995 Arlet, Vincent, MD
 ACTI (Anne)

 university of Virginia 
PO Box 800159 
Charlottesville, VA 22908 
Phone: 1-(434) 243-0266 
Fax: 1-(434) 243-0242 
E-Mail: va3e@ virginia.edu

 2002 Armstrong, Douglas G., MD
 ACTI (Janet)

 Milton S. Hershey Medical Center  
Penn State Dept. of Orthopedic Surgery 
College of Medicine 
Mail Code EC089 30 Hope Drive, Build A 
Hershey, PA 17033 
Phone: 1-(717) 531-4828 
Fax: 1-(717) 531-0126 
E-Mail: darmstrong@ hmc.psu.edu

 1966  Armstrong, Gordon W. D., CM, MD, FRCSC
 EMER (Molly)

 1001-1025 Richmond Road 
Ottawa, ON K2B  8G8 
Canada
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 1996 Aronsson, David D., MD

 ACTI (Linda)
 university of Vermont College of Medicine 

Dept of Ortho and Rehab 
Stafford Hall, Room 434B 
Burlington, VT 05405-0084 
Phone: 1-(802) 656-2250 
Fax: 1-(802) 656-4247 
E-Mail: david.aronsson@ uvm.edu

 2007 Asazuma, Takashi, MD
 CAND (Atsuko)

 National Defense Medical College 
Dept. of Orthopaedic Surgery 
3-2 Namiki 
Tokorozawa 359-8513 
Japan 
Phone: 81 4 2995 1663 
Fax: 81 4 2996 5208 
E-Mail: asayan@ ndmc.ac.jp

 1992 Asdourian, Paul L., MD
 ACTI (Nina)

 3333 N. Calvert Street, #400 
Baltimore, MD 21218 
Phone: 1-(410) 554-2867 
Fax: 1-(410) 554-2917 
E-Mail: PAsdourian@ aol.com

 2010 Asghar, Jahangir K., MD
 CAND (Autumn Ning, MD)

 Miami Childrens Hospital 
Department of Orthopaedics 
3100 SW 62nd Avenue 
Miami, FL 33155 
Phone: 1-(786) 624-7845 
E-Mail: jasghar@ mch.com

 2007 Ashberg, Lyall, MD
 CAND (Sherryl)

 4 Avenue Charmante 
Bantry Bay, Cape Town 8001 
South Africa 
E-Mail: lashberg@ gmail.com.

 1975 Asher, Marc A., MD
 EMER (Ellie)

 university of Kansas Medical Center 
3901 Rainbow Boulevard 
Kansas City, KS 66160-7387 
Phone: 1-(913) 588-6174 
Fax: 1-(913) 588-8796 
E-Mail: masher@ kumc.edu

 1998 Ashman, Richard B., PhD
 ASSO (Cynthia)

 1407 1st Street 
New Orleans, LA 70130 
Phone: 1-(504) 529-4545 
Fax: 1-(504) 529-4659 
E-Mail: rba@ bellsouth.net

 1979 Ashworth, M. Anthony, MD
 EMER (Lynne)

 185 Ontario Street, #1403 
Kingston, ON K7L 2Y7 
Canada 
Phone: 1-(613) 542-8913 
Fax: 1-(613) 544-9897 
E-Mail: ashworth@ post.queensu.ca

 2000 Askin, Geoffrey N., FRACS
 ACTI (Michele)

 Mater Private Clinic 
550 Stanley Street, Suite 1, Level 5 
Brisbane, QLD 4101 
Australia 
Phone: 617 3010 3324 
Fax: 617 3010 3325 
E-Mail: gnaskin@ mc.mater.org.au

 1998 Aubin, Carl-Eric, PhD, P.Eng
 ACTI (Marie-France)

 Ecole Polytechnique 
Mechanical Engineering, PO Box 6079 
Station Centre-Ville 
Montreal, QC H3C 3A7 
Canada 
Phone: 1-(514) 340-4711 x2836 
Fax: 1-(514) 340-5867 
E-Mail: carl-eric.aubin@ polymtl.ca

 2010 Auerbach, Joshua D., MD
 CAND (Whitney Bowe, MD)

 Bronx-Lebanon Hospital Center 
Albert Einstein College of Medicine 
1650 Grand Concourse 
Dept of Orthopaedics, 7th Floor 
Bronx, NY 10457 
Phone: 1-(718)518-5814 
Fax: 1-(718) 466-8168 
E-Mail: auerspine@ gmail.com

 1979 Avanzi, Osmar, MD
 ACTI (Mariza)

 Santa Casa Hospital and Faculty 
Rua Conselheiro Brotero 1505  
11 Andar 
Sao Paulo 01232-011 
Brazil 
Phone: 55 11 3825 1655 
Fax: 55 11 3825 1697 
E-Mail: oavanzi@ hotmail.com

 1996 Aydinli, Ufuk, MD
 ACTI (Jale)

 Oulu Cad. Basaran Sok. 
Diniz Apt. 2/4 
Bursa 
Turkey 
Phone: 90 224 2344591 
Fax: 90 224 2344593 
E-Mail: ufuk@ uludag.edu.tr
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 2004 Bagheri, Ramin, MD

 CAND (Vaale Gafori, MD)
 San Diego Center for Spinal Disorders 

4130 La Jolla Village Drive, Suite #300 
La Jolla, CA 92037-1481 
Phone: 1-(858) 678-0610 
Fax: 1-(858) 678-0007 
E-Mail: rbagherimd@ yahoo.com

 2004 Bago, Juan, MD
 ACTI (Gloria)

 Hospital Vall D’Hebron, Barcelona 
Paseo Vall D’Hebron 
Barcelona 129-08035 
Spain 
Phone: 34 9348 93480 
E-Mail: jbago@ vhebron.net

 1977 Bailey, Stewart I., MD
 EMER (Beth)

 Westminster Orthopaedics 
LHSC, Victoria Hospital 
800 Commissioners Road East 
E-4-002 
London, ON N6A 4G5 
Canada 
Phone: 1-(519) 685-8055 
Fax: 1-(519) 685-8059 
E-Mail: stewartibailey@ hotmail.com

 1987 Bailey, Jr., Thomas E., MD
 ACTI (Anne)

 828 Milledge Road C3 
Augusta, GA 30904 
E-Mail: tebjrmd@ earthlink.net

 2010 Bains, Ravi S., MD
 CAND (Erica Kashmir Bains)

 Kaiser Permanente 
Regional Spine Surgery Dept. 
280 West MacArthur Boulevard 
Oakland, CA 94611 
Phone: 1-(510) 752-1531 
Fax: 1-(510) 752-1530 
E-Mail: ravi.s.bains@ kp.org

 1988 Balderston, Richard A., MD
 ACTI (Claudia)

 Pennsylvania Hospital 
800 Spruce Street, 3B Ortho 
Philadelphia, PA 19107 
Phone: 1-(215) 829-2222 
E-Mail: charlotte.o’brien@ uphs.upenn.edu

 2009 Baldus, Christine R., RN, MHS
 ASSO (Larry)

 Washington univ School of Medicine 
660 South Euclid, Box 8233 
St Louis, MO 63110 
Phone: 1-(314) 747-2655 
Fax: 1-(314) 747-2600 
E-Mail: baldusc@ wudosis.wustl.edu

 2003 Balsano, Massimo, MD
 ACTI (Lea de poli)

 Dept. of Orthopedic and Spine unit 
Via S.C. De Lellis, 1 
Schio 36015 
Italy 
Phone: 39 0445 509612 
Fax: 39 0445 509601 
E-Mail: massimo.balsano@ gmail.com

 1986 Banta, John V., MD
 EMER (Jane)

 Connecticut Children’s  
Medical Center 
282 Washington Street 
Hartford, CT 06106 
Phone: 1-(860) 545-9100 
Fax: 1-(860) 545-8650 
E-Mail: bones@ ntplx.net

 2003 Barnes, Michael J., MD
 ACTI (Christine)

 Domain Orthopaedics 
20 Titoki Street, Parnell 
Auckland 5 
New Zealand 
Phone: 64 9 307 4281 
Fax: 64 9 307 4280 
E-Mail: barnes@ domainortho.co.nz

 2006 Barry, Mark A., MD
 CAND (Yvonne)

 Desert Orthopaedic Center 
2800 E. Desert Inn Road, Suite 100 
Las Vegas, NV 89121 
Phone: 1-(702) 731-1616 
Fax: 1-(782) 731-0741 
E-Mail: drmbarry@ mac.com

 1993 Bartie, Bruce J., DO
 ACTI (Nancy)

 St. Croix Orthopaedics, P.A. 
1991 Northwestern Avenue 
Stillwater, MN 55082-6090 
Phone: 1-(651) 439-8807 x2633 
Fax: 1-(651) 439-0232 
E-Mail: brucejbartie@ yahoo.com
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 2008 Bas, Teresa, MD, PhD

 CAND (Juan)
 Hospital universitario La Fe 

Av Campanar 21 
Valencia 46009 
Spain 
Phone: 34 9172 28379 
Fax: 34 9172 28672 
E-Mail: teresabas@ gmail.com

 2007 Bassani, Roberto, MD
 CAND (Cecilia)

 IRCCS Istituto Ortopedico Galeazzi 
2°spinal Surgery Ist.Galeazzi 
Milano 20161 
Italy 
Phone: 39 02 662 14907 
E-Mail: robertobassani@ hotmail.com

 1987 Bassett, George S., MD
 ACTI (Ruth)

 Mid County Orthopaedic Surgery 
621 S. New Ballas Road, Suite 63B 
St. Louis, MO 63141 
Phone: 1-(314) 983-4700 
Fax: 1-(314) 983-9174 
E-Mail: gbassett@ signaturehealth.net

 2008 Basu, Saumyajit, MD
 CAND (Alo)

 Park Clinic 
4, Gorky Terrace 
Kolkata 700 017 
India 
Phone: 91 33 228 17800 
Fax: 91 33 228 01807 
E-Mail: saumyajitbasu@ hotmail.com

 1976 Bauer, Rudolf
 EMER (Vera)

 Maximilianstrabe 1 
Mils,   A-6068 
Austria 
Phone: 43 5223 52236 
Fax: 43 5223 52236 
E-Mail: rudolf.bauer@ uibk.ac.at

 2006 Beck, Joshua, MD
 CAND Teton Orthopaedics

 555 East Broadway 
PO Box 7434 
Jackson, WY 83001 
Phone: 1-(800) 659-1335 
Fax: 1-(307) 739-7683 
E-Mail: drjoshbeck@ aol.com

 1989 Been, Henk D., MD
 ASSO (Ria)

 Academisch Medisch Centrum 
Meibergdreef 9 
Amsterdam 1105 AZ 
Netherlands 
Phone: 31 20 566 9111 
Fax: 31 20 566 9117 
E-Mail: H.D.BEEN@ AMC.uVA.NL

 2004 Behensky, Hannes, MD
 ASSO university School of

 Medicine, Innsbruck 
Department of Orthopaedic Surgery 
Anichstrasse 35 
Innsbruck, Tirol A-6020 
Austria 
E-Mail: hannes.behensky@ uki.at

 2000 Bendo, John A., MD
 ACTI (Lea)

 NYu Hospital for Joint Diseases 
862 Park Avenue 
New York, NY 10075 
Phone: 1-(212) 427-5553 
Fax: 1-(212) 879-2194 
E-Mail: john.bendo@ nyumc.org

 2004 Benefield, Elise M., RN
 ASSO (Randy)

 The Children’s Hospital 
13123 East 16th Avenue, B060 
Aurora, CO 80045 
Phone: 1-(720) 777-6614 
Fax: 1-(720) 777-7268 
E-Mail: benefield.elise@ tchden.org

 1992 Bennett, James T., MD
 ACTI (Susan)

 Tulane Hospital for Children 
Dept of Orthopedic Surgery SL-32 
1430 Tulane Avenue 
New Orleans, LA 70112 
Phone: 1-(504) 988-3516 
Fax: 1-(504) 988-3517 
E-Mail: jbennet1@ tulane.edu

 1978 Benson, Daniel R., MD
 ACTI uCDMC

 Dept of Orthopaedics 
4860 Y Street, Suite 3800 
Sacramento, CA 95817 
Phone: 1-(916) 734-2937 
Fax: 1-(916) 734-7904 
E-Mail: daniel.benson@ ucdmc.ucdavis.edu
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 2000 Bergin, Christopher, MD

 ACTI (Kirsten)
 Illinois Bone and Joint Institute 

9000 Waukegan Road 
Morton Grove, IL 60053 
Phone: 1-(847) 375-3000 
Fax: 1-(847) 929-1187 
E-Mail: cjbergin@ mac.com

 1998 Berk, R. Haluk, MD
 ACTI (Tulin)

 Dokuz Eylul unv. School of Medicine 
Dept. of Ortho & Trauma 
Hureyin Zeren Cad. 143 urla 
Izmir, Izmir 35340 
Turkey 
Phone: 90 212 254 3230 
Fax: 90 212 254 2783 
E-Mail: haluk.berk@ deu.edu.tr

 1993 Bernhardt, Mark, MD
 ACTI (Renee)

 Dickson-Diveley Midwest  
Orthopedic Clinic 
Kansas City Orthopedic Institute 
3651 College Boulevard 
Leawood, KS 66211 
Phone: 1-(913) 319-7514 
Fax: 1-(816) 531-5313 
E-Mail: BernhardtM@ umkc.edu

 1999 Bernstein, Avi J., MD
 ACTI (Nancy)

 The Spine Center 
1875 Dempster, Suite 425 
Park Ridge, IL 60068-1129 
Phone: 1-(847) 698-9330 
Fax: 1-(847) 698-1429 
E-Mail: avimd@ mac.com

 1997 Bernstein, Robert M., MD
 ACTI (Carol)

 Cedars-Sinai Medical Center 
444 S. San Vincete Blvd., #603 
Los Angeles, CA 90048 
Phone: 1-(310) 423-5224 
Fax: 1-(310) 423-3983 
E-Mail: robert.bernstein@ cshs.org

 2001 Bersusky, Ernesto S., MD
 ACTI (Liliana)

 Hospital De Pediatria Garrahan 
Billinghurst 1676 PB C 
Buenos Aires C1425 DTH 
Argentina 
Phone: 54 11 48 22 9049 
Fax: 54 11 48 22 9049 
E-Mail: ebersusky@ arnet.com.ar

 2002 Berven, Sigurd H., MD
 ACTI (Alexandra)

 university of California 
San Francisco 
Dept. of Orthopedic Surgery 
500 Parnassus Avenue 
San Francisco, CA 94143 
Phone: 1-(866) 817-7463 
E-Mail: bervens@ orthosurg.ucsf.edu

 2008 Bess, Shay, MD
 CAND (Catherine)

 Rocky Mountain Scoliosis and Spine 
1721 E. 19th Avenue, Suite 244 
Denver, CO 80218 
Phone: 1-(303) 301-9006 
Fax: 1-(303) 861-4741 
E-Mail: shay_bess@ hotmail.com

 1984 Bethem, Daniel, MD
 EMER (Mary Jo)

 4760 Pine Oak Road 
Akron, OH 44333 
E-Mail: str8back@ aol.com

 1986 Betz, Randal R., MD
 ACTI (Betsey)

 Shriners Hospital 
3551 N. Broad Street 
Philadelphia, PA 19140-4105 
Phone: 1-(215) 430-4026 
Fax: 1-(215) 430-4136 
E-Mail: rbetz@ shrinenet.org

 2005 Bhatia, Nitin, MD
 CAND (Jeramie)

 uC Irvine  
Dept. of Orthopedic Surgery 
101 The City Drive South, Pavilion III 
Orange, CA 92868 
Phone: 1-(714) 456-1699 
Fax: 1-(714) 456-7547 
E-Mail: nitinbhatia@ yahoo.com

 2010 Birknes, John K.
 CAND Children’s Hospital of the 

 Kings Daughters 
601 Children’s Lane, 5th Floor 
Norfolk, VA 23507 
Phone: 1-(757) 668-7990 
E-Mail: johnbirknes@ gmail.com

 1999 Bitan, Fabien D., MD
 ACTI Lenox Hill Hospital

 130 E. 77th, 7th Floor 
New York, NY 10021 
Phone: 1-(212) 717-7463 
Fax: 1-(212) 744-8407 
E-Mail: bitanf@ manhattanorthopaedics.com
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 1985 Blackman, Ronald G., MD

 EMER (Nancy)
 1073 Hubert Road 

Oakland, CA 94610-2520 
E-Mail: rgb@ scoliosisrx.com

 1999 Blakemore, Laurel C., MD
 ACTI Children’s National Medical Center

 111 Michigan Avenue NW 
Washington, DC 20010 
Phone: 1-(202) 476-4152 
Fax: 1-(202) 476-4613 
E-Mail: lblakemo@ cnmc.org

 1994 Blanco, John S., MD
 ACTI (Yvonne)

 Hospital for Special Surgery 
Div. of Pediatric Ortho Surgery 
535 East 70th Street 
New York, NY 10021 
Phone: 1-(646) 797-8366 
Fax: 1-(646) 797-8361 
E-Mail: BlancoJ@ hss.edu

 2004 Blanke, Kathy M., RN
 ASSO Washington univ. Medical Center

 660 S. Euclid Avenue 
Campus Box 8233, QT 6102 
St Louis, MO 63110 
Phone: 1-(314) 747-2527 
Fax: 1-(314) 747-2600 
E-Mail: blankek@ wudosis.wustl.edu

 2000 Blasier, R. Dale, MD
 ACTI (Cecelia)

 Arkansas Children’s Hospital 
Department of Orthopaedics 
800 Marshall Street, Slot 839 
Little Rock, AR 72202-3591 
Phone: 1-(501) 364-1469 
Fax: 1-(501) 364-1522 
E-Mail: blasierrobertd@ uams.edu

 2009 Blecher, Haim D., MD
 CAND (Shari)

 university Spine Associates, PA 
256 Bunn Drive, Suite 3B 
Princeton, NJ 08540 
Phone: 1-(609) 924-8060 
Fax: 1-(609) 924-9212 
E-Mail: hblecher@ universityspine.com

 1991 Boachie-Adjei, Oheneba, MD
 ACTI (Hilda)

 Hospital for Special Surgery 
535 E. 70th Street 
New York, NY 10021 
Phone: 1-(212) 606-1949 
Fax: 1-(212) 794-2562 
E-Mail: oboachie@ gmail.com

 1992 Bolesta, Michael J., MD
 ACTI (Shari)

 university of Texas   
Southwestern Medical Center 
Dept. of Orthopaedic Surgery 
1801 Inwood Road 
Dallas, TX 75390-8883 
Phone: 1-(214) 645-3348 
Fax: 1-(214) 645-3340 
E-Mail: michael.bolesta@ utsouthwestern.edu

 1969 Bonnett, Charles A., MD
 EMER 10990 Warner Avenue, #C

 Fountain Valley, CA 92708-3849 
Phone: 1-(714) 979-8981

 1999 Booth, Kevin C., MD
 ACTI (Michelle Place, MD)

 Northern California Spine Institute 
5725 W. Las Positas Blvd. 
Suite #200 
Pleasanton, CA 94588 
Phone: 1-(925) 469-6274 
Fax: 1-(925) 469-0933 
E-Mail: boothkc@ yahoo.com

 2007 Bosch, Patrick P., MD
 CAND (Susan)

 Children’s Hospital of Pittsburgh 
of uPMC 
Faculty Pavilion, 4th Fl., Rm 4135 
4401 Penn Avenue 
Pittsburgh, PA 15224 
Phone: 1-(412) 692-6868 
Fax: 1-(412) 692-6088 
E-Mail: patrickbosch@ me.com

 2004 Bowe, J. Andrew, MD
 ACTI (Nancy)

 Robert Wood Johnson univ. Hospital 
585 Cranbury Road 
East Brunswick, NJ 08816 
Phone: 1-(732) 390-1160 
Fax: 1-(732) 390-8449 
E-Mail: jabowe3@ verizon.net

 2003 Bowen, Richard E., MD
 ACTI (Ruby)

 uCLA Orthopaedic Hospital 
2400 S. Flower Street 
Los Angeles, CA 90007 
Phone: 1-(213) 742-1121 
Fax: 1-(213) 742-1435 
E-Mail: rbowen@ laoh.ucla.edu
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 1973 Bradford, David S., MD

 EMER (Sharon)
 university of California 

San Francisco 
500 Parnassus Avenue, Mu320 W 
San Francisco, CA 94143-0728 
Phone: 1-(415) 476-2280 
Fax: 1-(415) 476-3629 
E-Mail: bradford@ orthosurg.ucsf. edu

 2009 Brady, Robert L., MD
 CAND Coastal Orthopedics, P.C.

 40 Cross Street, Suite 300 
Norwalk, CT 06851 
Phone: 1-(203) 845-2200 
Fax: 1-(203) 847-1900 
E-Mail: bbradymd@ yahoo.com

 1995 Bratt, Hank D., MD
 EMER (Hazel Colditz)

 2220 N. Campbell Avenue 
Tucson, AZ 85719 
E-Mail: bobaganoosh@ me.com

 1999 Braun, John T., MD
 ACTI (Cricket)

 university of Vermont  
Dept of Ortho & Rehab 
Stafford Rm 426A, 95 Carrigan Dr. 
Burlington, VT 05405-0084 
Phone: 1-(802) 656-4258 
Fax: 1-(802) 656-4247 
E-Mail: john.braun@ uvm.edu

 2006 Braun, Stuart V., MD
 CAND (Colleen Kelly, MD)

 Tufts Medical Center  
Floating Hospital for Children 
750 Washington Street, #206 
Boston, MA 02111 
Phone: 1-(617) 636-7920 
Fax: 1-(617) 636-9107 
E-Mail: sbraun@ tuftsmedicalcenter.org

 1999 Brayda-Bruno, Marco, MD
 ACTI (Matilde)

 San Donato Hospital Group 
Instituto Ortopedico R. Galeazzi 
Via Galeazzi 4 
Milano 20161 
Italy 
Phone: 39 02 6621 4907 
Fax: 39 02 6621 4911 
E-Mail: marco.brayda@ spinecaregroup.it

 1987 Bridwell, Keith H., MD
 ACTI Washington university 

 School of Medicine 
One Barnes Jewish Hosp Plaza 
Suite 11300 West Pavilion, CB 8233 
St Louis, MO 63110 
Phone: 1-(314) 747-2533 
Fax: 1-(314) 747-2599 
E-Mail: bridwellk@ wudosis.wustl.edu

 1992 Brigham, Craig D., MD
 ACTI Ortho Carolina Spine Center

 2001 Randolph Road 
Charlotte, NC 28207 
Phone: 1-(704) 323-3524 
Fax: 1-(704) 323-3985 
E-Mail: craig.brigham@ orthocarolina.com

 1986 Broadstone, Paul A., MD
 ACTI (Pam)

 Spine Surgery Associates, PC 
979 E. 3rd Street, Suite C-0225 
Chattanooga, TN 37403 
Phone: 1-(423) 756-6623 
Fax: 1-(423) 778-3667 
E-Mail: pab@ ssaspine.org

 2000 Brock, Gary T., MD
 ACTI (Cathy)

 Texas Orthopedic Hospital 
7401 S. Main 
Houston, TX 77030 
Phone: 1-(713) 799-2300 
Fax: 1-(713) 794-0283 
E-Mail: gtbrock@ gmail.com

 1975 Brooks, H. Leon, MD
 EMER (Rochelle)

 8670 Wilshire Blvd., Suite 206 
Beverly Hills, CA 90211 
Phone: 1-(310) 855-0752 
Fax: 1-(310) 855-0753 
E-Mail: HLBROOKS@ pacbell.net

 1976 Brown, Courtney W., MD
 EMER (Ingrid)

 Panorama Orthopaedics and  
Spine Center 
660 Golden Ridge Road, #250 
Golden, CO 80401-9522 
Phone: 1-(303) 233-1223 
Fax: 1-(303) 233-8755 
E-Mail: cbrown@ panoramaortho.com

 1999 Brown, Desmond, MD
 ACTI Boston univ. School of Medicine

 Ortho Surgery, Dowling 2 North 
850 Harrison Avenue 
Boston, MA 02118-2393 
Phone: 1-(617) 414-5212 
Fax: 1-(617) 414-6292 
E-Mail: tdesmond.brown@ bmc.org
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 1978 Brown, Hugh P., MD

 EMER (Judy)
 211 Primrose Way 

Signal Mountain, TN 37377 
E-Mail: thebrowns211@ earthlink.net

 1975 Brown, John Carlisle, MD
 EMER (Kay)

 Institute for Spine at Hoag Hospital 
361 Hospital Road, #521 
Newport Beach, CA 92663 
Phone: 1-(949) 645-9766 
Fax: 1-(949) 645-0924 
E-Mail: jcb707@ aol.com

 1975 Brown, Lawrence P., MD
 EMER (Susan)

 5 Pilgrims Point Road 
Greenville, SC 29615 
E-Mail: kimlpbrown@ aol.com

 2006 Buchl, Eric H., PA-C
 ASSO (Julie)

 Texoma Medical Center  
5016 South uS HWY 75 
Denison, Texas 75020 
Phone: 1-(903) 416-4181 
E-Mail: ehbuchl@ gmail.com

 2007 Buchowski, Jacob M., MD, MS
 CAND (Katherine P., MD, MPH)

 Washington university-St. Louis 
Dept. Orthopaedic Surgery 
660 S. Euclid Avenue  
Campus Box 8233 
Saint Louis, MO 63110 
Phone: 1-(314) 747-4590 
Fax: 1-(314) 747-2599 
E-Mail: buchowskij@ wustl.edu

 1993 Bueche, Matthew J., MD
 ACTI (Kim A Lindenmuth, MD)

 M&M Orthopaedics 
1259 Rickert Drive, Suite 101 
Naperville, IL 60540 
Phone: 1-(630) 355-1300 x6321 
Fax: 1-(603) 355-3273 
E-Mail: matthewbueche@ att.net

 1971 Bunch, Wilton H., MD
 EMER (Victoria Dvonch, MD)

 Samford university 
800 Lake Shore Drive 
Birmingham, AL 35229 
Phone: 1-(205) 726-2126 
Fax: 1-(205) 726-2234 
E-Mail: whbunch@ sanford.edu

 2010 Bundy, Justin V., MD
 CAND (Samantha)

 Augusta Orthopedics &  
Sports Specialists 
3650 J Dewey Circle 
Augusta, GA 30909 
Phone: 1-(706) 863-9797 
Fax: 1-(706) 860-7686 
E-Mail: justin.bundy@ gmail.com

 1980 Bunnell, William P., MD
 ACTI Loma Linda unv. Medical Center

 11406 Loma Linda Dr., Room 213 
Loma Linda, CA 92354 
Phone: 1-(909) 558-6444 
Fax: 1-(909) 558-6118 
E-Mail: wpbunnell@ mac.com

 2000 Burger, Evalina L., MD
 ACTI (C.J. van der Walt, SR)

 univ. of Colorado The Spine Center 
12631 E. 17th Avenue, MS B202 
Aurora, CO 80045 
Phone: 1-(720) 848-2167 
Fax: 1-(720) 848-2157 
E-Mail: evalina.burger@ ucdenver.edu

 1985 Burke, Stephen W., MD
 EMER (Susan)

 140 N. Rolling Hill Road 
Tavernier, FL 33070 
E-Mail: burkeswmd@ aol.com

 1991 Burkus, John Kenneth, MD
 ACTI (Michelle)

 Hughston Orthopaedic Clinic 
P.O. Box 9517 
6262 Veteran’s Pkwy 
Columbus, GA 31908-9517 
Phone: 1-(706) 494-3239 
Fax: 1-(706) 494-3102 
E-Mail: jkb66@ knology.net

 2001 Burton, Douglas C., MD
 ACTI (Karen)

 university of Kansas Medical Center 
3901 Rainbow Boulevard, MS 3017 
Kansas City, KS 66160-7387 
Phone: 1-(913) 588-6100 
Fax: 1-(913) 588-8796 
E-Mail: DBurton@ kumc.edu

 1998 Buttermann, Glenn Robin, MD
 ACTI (Ann)

 Midwest Spine Institute 
1950 Curve Crest Boulevard W. 
Suite 100 
Stillwater, MN 55082 
Phone: 1-(651) 430-3800 
Fax: 1-(651) 653-4844 
E-Mail: butte011@ umn.edu
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 2007 Bylski-Austrow, Donita I., PhD

 CAND (James C. Austrow)
 Cincinnati Children’s Hospital  

Medical Center 
3333 Burnet Avenue, MLC 2017 
Cincinnati, OH 45229 
Phone: 1-(513) 803-2283 
Fax: 1-(513) 636-3928 
E-Mail: donita.bylski-austrow@ cchmc.org

 1993 Byrd, III, J. Abbott, MD
 ACTI (Allison)

 Vann Virginia Center for  
Orthopaedics 
230 Clearfield Avenue, Suite 124 
Virginia Beach, VA 23462-1832 
Phone: 1-(757) 321-3300 
Fax: 1-(757) 321-3330 
E-Mail: SCOLIOSISDOC@ CS.COM

 2008 Cahill, Patrick, MD
 CAND (Megan)

 Shriner’s Hospital for Children 
3551 North Broad Street 
Philadelphia, PA 19140 
Phone: 1-(215) 430-4294 
Fax: 1-(215) 430-4079 
E-Mail: pcahill@ shrinenet.org

 1969 Cailliet, Rene, MD
 EMER (Lois Ann)

 1339 Luna Vista Drive 
Pacific Palisades, CA 90272 
E-Mail: cailliet@ hsc.usc.edu

 1993 Cain, James E., MD
 ACTI (Brenda)

 10514 N. Manor Circle 
Mequon, WI 53092 
Phone: 1-(414) 332-6262 
Fax: 1-(414) 332-0422 
E-Mail: jcain22@ aol.com

 2007 Caird, Michelle S., MD
 CAND (Andrew)

 university of Michigan 
2912 Taubman Center 
1500 E. Medical Center Drive 
Ann Arbor, MI 48109-0328 
Phone: 1-(734) 615-3599 
Fax: 1-(734) 647-3291 
E-Mail: sugiyama@ med.umich.edu

 2003 Calancie, Blair, PhD
 ASSO SuNY upstate Medical university

 Neurosurgery, IHP Room 1213 
750 E. Adams Street 
Syracuse, NY 13210 
Phone: 1-(315) 464-9935 
Fax: 1-(315) 464-9848 
E-Mail: calancib@ upstate.edu

 1994 Callewart, Craig C., MD
 ACTI Baylor university Medical Center

 9101 N. Central Expwy, Suite 360 
Dallas, TX 75231 
Phone: 1-(214) 271-4585 
Fax: 1-(214) 271-4581 
E-Mail: craig@ C3spine.com

 1995 Cammisa, Jr., Frank P., MD
 ACTI (Gail)

 Hospital for Special Surgery 
East River Professional Building 
523 E. 72nd Street, 3rd Floor 
New York, NY 10021 
Phone: 1-(212) 606-1594 
Fax: 1-(212) 606-1164 
E-Mail: cammisaf@ hss.edu

 1993 Camp, Jonathan F., MD
 ACTI (Kristi)

 Children’s Bone and Spine Surgery 
1525 East Windmill Lane, Suite 201 
Las Vegas, NV 89123 
Phone: 1-(702) 434-6920 
Fax: 1-(702) 434-1524 
E-Mail: jonfcamp@ aol.com

 1999 Campbell, Mitchell J., MD
 ACTI (Kay)

 Norton Leatherman Spine Center 
210 E. Gray Street, #900 
Louisville, KY 40202 
Phone: 1-(502) 584-7525 
Fax: 1-(502) 584-6851 
E-Mail: tana.allgeyer@ nortonhealthcare.org

 1999 Campbell, Jr., Robert M., MD
 ACTI (Corey)

 Children’s Hospital of Philadelphia 
Ortho, 2nd Floor, Wood Building 
34th & Civic Center Boulevard 
Philadelphia, PA 19104-4399 
Phone: 1-(215) 590-1527 
Fax: 1-(215) 590-1501 
E-Mail: CampbellRM@ email.chop.edu

 2003 Cardelia, J. Marc, MD
 ASSO Children’s Ortho & Sports Medicine

 171 Kempsville Road, Suite 201 
Norfolk, VA 23502 
Phone: 1-(757) 668-6550 
Fax: 1-(757) 893-6024 
E-Mail: cardelm@ chkd.com

 1980 Cardoso, Alfredo, MD
 ASSO Hospital Angeles Pedregal

 Camino Santa Teresa 1055-884 
Mexico City DF 10700 
Mexico 
Phone: 55 51 35 49 76 
E-Mail: cardoso.escoliosis@ hotmail.com
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 1992 Carl, Allen L., MD

 ACTI (Susan Ross)
 Albany Medical College 

Neurosciences Institute Spine Center 
47 New Scotland Avenue MC-10 
Albany, NY 12208 
Phone: 1-(518) 262-5088 
Fax: 1-(518) 262-1017 
E-Mail: alcsar@ nycap.rr.com

 1998 Carlson, J. Martin
 ASSO (Peggy)

 Tamarack Habilitation  
Technologies, Inc. 
1670 94th Lane, NE 
Blaine, MN 55449-4323 
Phone: 1-(763) 795-0057 
E-Mail: martyc@ tamarackhti.com

 2008 Carmody, Cameron N., MD
 CAND (Cindy)

 Plano Orthopedic Sports Medicine  
& Spine Center 
5228 W. Plano Parkway 
Plano, TX 75093 
Phone: 1-972-250-5700 
Fax: 1-972-2502-5399 
E-Mail: ccarmody@ posmc.com

 2010 Carmouche, Jonathan J., MD
 CAND (Christie)

 Roanoke Orthopaedic Center  
Scoliosis & Spinal Surgery 
4064 Postal Drive SW 
Roanoke, VA 24018 
Phone: 1-(540) 525-9663 
Fax: 1-(540) 777-5732 
E-Mail: JjCarmouche@ gmail.com

 2009 Carpenter, Clyde T., MD
 CAND (Patricia)

 Olympia Orthopaedic Associates 
404 Yauger Way, Suite 100 
Olympia, WA 98502 
Phone: 1-(360) 786-8990 
Fax: 1-(360) 786-9010 
E-Mail: carpx5@ msn.com

 1981 Carr, William A., MD
 EMER (Gail)

 2811 SW Schaeffer Road 
West Linn, OR 97068 
E-Mail: b.carrW3@ verizon.com

 2009 Carreon, Leah Yacat, MD, MSc
 CAND (Matt Gatton)

 Norton Leatherman Spine Center 
210 East Gray Street, Suite 900 
Louisville, KY 40202 
Phone: 1-(502) 584-7525 
Fax: 1-(502) 589-0849 
E-Mail: leah.carreon@  nortonhealthcare.org

 2000 Carrion, Wesley V., MD
 ACTI (Vivian)

 SuNY at Stony Brook 
Dept. of Orthopaedics Surgery 
HSC T18, Room 080 
Stony Brook, NY 11794 
Phone: 1-(631) 444-7693 
Fax: 1-(631) 444-8894 
E-Mail: carrion11@ verizon.net

 1998 Caruso, Steven A., MD, M.Eng
 ASSO (Michelle)

 uMDNJ - New Jersey Med. School 
Department of Ortho Surgery 
90 Bergen Street, DOC 7300 
Newark, NJ 07101 
Phone: 1-(973) 281-0611 
Fax: 1-(973) 972-1080 
E-Mail: carusost@ umdnj.edu

 1995 Casden, Andrew M., MD
 ACTI (Jeri)

 Beth Israel Medical Center 
10 union Square East, Suite 5P 
New York, NY 10003 
Phone: 1-(212) 844-8674 
Fax: 1-(212) 844-6643 
E-Mail: acasden@ chpnet.org

 2010 Castelein, Rene M., MD, PhD
 CAND (Isabelle)

 university Medical Center utrecht 
PO Box 85500 
Huispost G05.228 
utrecht 3508 GA 
Netherlands 
Phone: 31 88 755 1133 
Fax: 31 30 251 0638 
E-Mail: r.m.castelein@ umcutrecht.nl

 1997 Caudle, Robert J., MD
 ACTI (Rosemary)

 8025 Wavendon Court 
Raleigh, NC 27615 
Phone: 1-(919) 847-6617 
Fax: 1-(919) 847-9862 
E-Mail: rjcaudle@ aol.com
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 2007 Cawley, Toni, RN, ONC

 ASSO unv. of Miami Dept. of Ortho Surgery
 Room 303 Rehabilitation Center 

1611 N.W. 12th Avenue 
Miami, FL 33136 
Phone: 1-(305) 585-8225 x2 
Fax: 1-(305) 324-7658 
E-Mail: tcawley@ med.miami.edu

 1979 Chacha, Pesi B., MD
 EMER (Piloo)

 Chacha Orthopaedic Spine &  
Hand Surgery Pte., Ltd 
Mount Elizabeth Medical Centre 
3 Mount Elizabeth #03-01 
Singapore 228510 
Singapore 
Phone: 65 6836 3585 
Fax: 65  6836 2630 
E-Mail: pbchacha@ singnet.com.sg

 1977 Chan, Donald P. K., MD
 EMER (Dorothy)

 2550 Hunt Country Lane 
Charlottesville, VA 22901 
E-Mail: dc4k@ virginia.edu

 2010 Chang, Michael S., MD
 CAND (Yu-Hui)

 Sonoran Spine Center 
1432 S Dobson Road, Suite 201 
Mesa, AZ 85202 
Phone: 1-(480) 962-0071 
Fax: 1-(480) 962-0590 
E-Mail: msc@ sonoranspine.com

 1998 Chapman, Michael Paul, MD
 ACTI (Laura)

 Medical Associates  
Clinic of Dubuque 
1500 Associates Drive 
Dubuque, IA 52002-2260 
Phone: 1-(563) 584-4460 
Fax: 1-(563) 584-4395 
E-Mail: mchapman@ mahealthcare.com

 2008 Charosky, Sebastien, MD
 CAND (Isabelle)

 Clinique Mutualiste de la  
Porte de L’Orient 
3 Rue Robert De La Croix 
Lorient 56324 
France 
Phone: 33 (0) 2 97 64 07 93 
Fax: 33 (0) 2 97 64 07 94 
E-Mail: scharosky@ gmail.com

 2007 Cheh, Gene, MD
 CAND (Soojung Chang)

 Wooridul Spine Hospital 
47-4 Chungdam-dong, Gangnam-gu 
Seoul 135-100 
Korea 
Phone: 82 2 513 8345 
Fax: 82 2 513 8146 
E-Mail: genecheh@ gmail.com

 1993 Chen, Po-Quang, MD, PhD
 EMER National Taiwan university Hospital

 Department of Orthopedic Surgery 
7 Chung-Shan South Road 
Taipei 100 
Taiwan 
Phone: 88 62 2312 3456 / 65271 
Fax: 88 62 2322 5110 
E-Mail: chen.poquang@ gmail.com

 2006 Cheng, Ivan, MD
 CAND Stanford university

 Department of Orthopaedic Surgery 
450 Broadway Street 
Pavilion C-MC 6342 
Redwood City, CA 94063 
Phone: 1-(650) 721-7616 
Fax: 1-(650) 721-3470 
E-Mail: ivan.cheng@ stanford.edu

 1995 Cheng, Jack C.Y., MD
 ASSO (Ceci)

 Chinese university of Hong Kong 
Prince of Wales Hospital, O & T Dept. 
Clinical Sciences Bldg 5/F 
Shatin 
Hong Kong 
Phone: 85 2 2609 8633 
Fax: 85 2 2603 6889 
E-Mail: jackcheng@ cuhk.edu.hk

 2010 Cheng, Wayne K., MD
 CAND (Nancy)

 Loma Linda university  
Medical Center 
Dept. of Orthopaedic Surgery 
11406 Loma Linda Dr. Rm. 213 
Loma Linda, CA 92354 
Phone: 1-(909) 558-6444 x62699 
Fax: 1-(909) 558-6118 
E-Mail: wcheng@ llu.edu

 1999 Cheung, Kenneth M C, MD
 ACTI (Cecilia)

 The university of Hong Kong 
Department of Ortho Surgery 
Pokfulam Road 
Hong Kong 
Hong Kong 
Phone: 852 2255 4254 
Fax: 852 2817 4392 
E-Mail: ken-cheung@ hku.hk
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 1991 Chewning, Jr., Samuel J., MD

 ACTI (Cynthia)
 Carolina Neurosurgery &  

Spine Associates 
9735 Kincey Avenue, Suite 301 
Huntersville, NC 28078 
Phone: 1-(704) 831-4100 
Fax: 1-(704) 831-4105 
E-Mail: sam.chewning@ bellsouth.net

 1988 Cho, Jae-Lim, MD
 ACTI (Young-Ja Kim)

 Hanyang university Hospital 
Department of Orthopedic Surgery 
17 Haengdang-dong Seongdong-ku 
Seoul 133-792 
Korea 
Phone: 82 2 2290 8478 
E-Mail: chojl@ hanyang.ac.kr

 2005 Cho, Kyu-Jung, MD
 CAND (Yea Myeong Ock)

 Inha university Hospital 
Orthopaedic Department 
7-206, 3rd St.  
Sinheung-Dong, Jung-Gu 
Incheon 400-711 
Korea 
Phone: 82 32 890 3661 
Fax: 82 32 890 3099 
E-Mail: chokj@ inha.ac.kr

 2009 Cho, Woojin, MD, PhD
 CAND (Hunjoo)

 university of Virginia  
Dept. of Ortho Surgery 
P.O. Box 800159 
400 Ray C. Hunt Drive, Ste 330 
Charlottesville, VA 22903 
Phone: 1-(612) 986-5440 
E-Mail: woojinchomd@ aol.com

 2003 Choma, Theodore J., MD
 ACTI (Gina)

 university of Missouri 
Orthopaedic Surgery 
402 N. Keene Street, Suite 100 
Columbia, MO 65201 
Phone: 1-(573) 882-1440 
Fax: 1-(573) 875-9191 
E-Mail: chomat@ health.missouri.edu

 1989 Chopin, Daniel Henri, MD
 EMER (Catherine)

 Groupe Hopale Institut Calot 
Rue Du Docteur Calot 
Berck Sur Mer 62600 
France 
Phone: 33 32189 2030 
Fax: 33 32189 2020 
E-Mail: dchopin@ hopale.com

 1980 Chotigavanich, Charoen, MD
 ACTI (Chalermsee)

 Mahidol university 
Faculty of Medicine Siriraj Hospital 
Department of Orthopedic Surgery 
Prannok Road 
Bangkok 10070 
Thailand 
Phone: 662 884 7000 
Fax: 662 419 7969 
E-Mail: sicch@ mahidol.ac.th

 2002 Chung, Jae-Yoon, MD
 CAND (Jeong-Mi Lee)

 Chonnam National unv. Hospital 
Department of Orthopedics 
Hak-dong 8, Dong-gu 
Kwangju 501-757 
Korea 
Phone: 82 62 220 6330 
Fax: 82 62 225 7794 
E-Mail: jychung@ chonnam.ac.kr

 1986 Clark, Davis W., MD
 EMER (Sandra)

 Concord Orthopaedics 
194 Pleasant Street, Suite 4 
Concord, NH 03301 
Phone: 1-(603) 224-0380 
Fax: 1-(603) 746-3326 
E-Mail: daviswclarkmd@ comcast.net

 1998 Clark-Shufflebarger, Cynthia, RN
 ASSO (Harry, MD)

 13000 San Mateo 
Coral Gables, FL 33156 
Phone: 1-(305) 662-8366 
Fax: 1-(305) 665-5683 
E-Mail: clarkshuff@ aol.com

 1993 Clements, III, David H., MD
 ACTI (Tamara)

 Cooper Bone and Joint Institute 
3 Cooper Plaza, Suite 408 
Camden, NJ 08103 
Phone: 1-(856) 968-7486 
Fax: 1-(856) 968-8313 
E-Mail: Clements-David@  CooperHealth.edu

 1993 Coe, Jeffrey Dean, MD
 ACTI (Marlene)

 Silicon Valley Spine Institute 
221 E. Hacienda Avenue, Suite A 
Campbell, CA 95008 
Phone: 1-(408) 376-3300 
Fax: 1-(408) 374-8830 
E-Mail: jcoe@ svspine.com
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 2010 Coetzee, Ettienne, MMED

 CAND (Lara)
 Pretoria East Hospital, South Africa 

Netcare Road 
Pretoria, Gauteng 0153 
South Africa 
Phone: 27 12 998 4263 
Fax: 27 12 993 3387 
E-Mail: etspine@ icon.co.za

 2007 Cohen, David B., MD, MPH
 CAND Johns Hopkins university

 601 N. Caroline Street, Suite 5235 
Baltimore, MD 21287 
Phone: 1-(410) 955-0981 
Fax: 1-(410) 614-1451 
E-Mail: dcohen3@ jhmi.edu

 2001 Comstock, Christopher P., MD
 ACTI (Lynne)

 Driscoll Children’s Hospital 
3533 S. Alameda 
Corpus Christi, TX 78411 
E-Mail: com5@ stx.rr.com

 2007 Conklin, Michael Joseph, MD
 CAND Children’s Hospital of Alabama

 1600 7th Avenue South  
Suite ACC 316 
Birmingham, AL 35233 
Phone: 1-(205) 939-9836 
Fax: 1-(205) 939-9833 
E-Mail: michael.conklin@ ortho.uab.edu

 1994 Connolly, Patrick J., MD
 ACTI (Debra)

 university of Massachusetts  
Memorial Medical Center 
Spine Center South Ground 
119 Belmount Street 
Worcester, MA 01605 
Phone: 1-(508) 334-9761 
E-Mail: flyer5563@ yahoo.com

 1971 Coonrad, Ralph W., MD
 EMER 2701 Pickett Road, 3042

 Durham, NC 27705 
E-Mail: rwcoonrad@ aol.com

 2007 Cornwall, G. Bryan, PhD, PEng
 ASSO (Deeanne)

 NuVasive, Inc. 
7475 Lusk Boulevard 
San Diego, CA 92121 
Phone: 1-(858) 909-1806 
Fax: 1-(858) 909-2006 
E-Mail: bcornwall@ nuvasive.com

 1997 Coscia, Michael F., MD
 ACTI (Catherine)

 Orthopaedics Indianapolis 
8450 Northwest Boulevard 
Indianapolis, IN 46078 
Phone: 1-(317) 802-2000 
Fax: 1-(317) 802-2898 
E-Mail: mfcoscia@ orthoindy.com

 1967 Cotrel, Yves, MD
 HONO (Marie Lou)

 24 bis Avenue du President Wilson 
Paris,   75016 
France 
Phone: 33 1 47 27 6731 
Fax: 33 1 47 04 7009 
E-Mail: mullerconte@ fondationcotrel.org

 1993 Craig, James B., FRCS
 ASSO (Jeni)

 Gloucestershire Royal Hospital 
Great Western Road 
Gloucester GL3 4HW 
united Kingdom 
Phone: 08454 226580 
Fax: 44 8454 225155 
E-Mail: drjamescraig@ btinternet.com

 1995 Crandall, Dennis G., MD
 ACTI (Laura)

 Sonoran Spine Center 
1432 S. Dobson Road, Suite 201 
Mesa, AZ 85202 
Phone: 1-(480) 962-0071 
Fax: 1-(480) 962-0590 
E-Mail: DGC@ sonoranspine.com

 1977 Crawford, Alvin H., MD
 ACTI (Alva Jean)

 Cincinnati Children’s Hospital 
3333 Burnet Avenue 
Ortho, ML 2017 
Cincinnati, OH 45229 
Phone: 1-(513) 636-4785 
Fax: 1-(513) 636-3928 
E-Mail: alvin.crawford@ cchmc.org

 2010 Crawford, III, Charles H., MD
 CAND (Stacey)

 Norton Leatherman Spine Center 
210 East Grey Street, Suite 900 
Louisville, KY 40202 
Phone: 1-(502) 584-7525 
Fax: 1-(502) 584-6851 
E-Mail: chcraw01@ gmail.com
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 2009 Crawford, Haemish A., FRACS

 CAND (Angela)
 Starship Children’s Hospital 

Private Bag 92-024,  
90 Greenlane Road 
Auckland 1142 
New Zealand 
Phone: 09 379 7440 
Fax: 09 520 9636 
E-Mail: hcrawford@ abjs.co.nz

 2002 Cree, Andrew K., MD
 ACTI (Karin)

 Children’s Hospital Westmead  
university of Sydney 
Suite 5, Westmead Specialist Centre 
16-18 Mons Road 
Westmead 
Sydney, NSW 2145 
Australia 
Phone: 61 2 9687 6766 
E-Mail: andycree@ aol.com

 1974 Crock, Henry V., MD
 HONO (Carmel)

 13 Sargood Street 
Toorak, VIC 3142 
Australia 
E-Mail: hvcrock@ bigpond.net.au

 2008 Cronen, Geoffrey Alan, MD
 CAND (Angela)

 Florida Medical Clinic 
14547 Bruce B. Downs Blvd. 
Tampa, FL 33613 
Phone: 1-(813) 979-0440 
Fax: 1-(813) 979-9074 
E-Mail: wvubonehead@ yahoo.com

 1989 Cummings, Jr., R. Jay, MD
 ACTI (Barbara)

 Nemours Foundation 
10140 Centurion Parkway North 
Jacksonville, FL 32256 
Phone: 1-(904) 697-4433 
Fax: 1-(904) 697-4043 
E-Mail: jcumming@ nemours.org

 2003 Cunningham, Bryan W., MSc
 ACTI St. Joseph Medical Center

 7601 Osler Drive, Jordan - 167 
Towson, MD 21204 
Phone: 1-(410) 337-1274 
E-Mail: bcspine@ gmail.com

 2008 Cunningham, Matthew E., MD, PhD
 CAND (Erin)

 The Hospital for Special Surgery 
535 East 70th Street 
New York, NY 10021 
Phone: 1-(212) 774-2515 
Fax: 1-(212) 774-2918 
E-Mail: CunninghamM@ hss.edu

 1995 d’Amato, Charles, MD, FRCSC
 ACTI (Patricia Spitale, MD)

 Shriners Hospital for Children 
3101 SW Sam Jackson Park Road 
Portland, OR 97239-3009 
Phone: 1-(503) 221-3424 
Fax: 1-(503) 221-3490 
E-Mail: cdamato@ shrinenet.org

 1998 D’Ambra, Phyllis, RN, MPA
 ASSO Childrens Hospital LA

 4650 Sunset Boulevard, Box 69 
Los Angeles, CA 90027 
Phone: 1-(323) 361-2148 
Fax: 1-(323) 361-3112 
E-Mail: pdambra@ chla.usc.edu

 1999 D’Andrea, Linda P., MD
 ACTI (John)

 Brandywine Institute of  
Orthopaedics 
600 Creekside Drive, Suite 611 
Pottstown, PA 19464 
Phone: 1-(610) 792-9292 
Fax: 1-(610) 792-9293 
E-Mail: steelspine@ comcast.net

 1992 Dansereau, Jean, PhD
 ACTI (Diane)

 Ecole Polytechnique, Mech Eng 
PO Box 6079, Station Centre-Ville 
Montreal, QC H3C 3A7 
Canada 
Phone: 1-(514) 340-4711 x3264 
Fax: 1-(514) 340-5859 
E-Mail: jean.dansereau@ polymtl.ca

 1993 Darden, II, Bruce V., MD
 ACTI (Debbie)

 Ortho Carolina Spine Center 
2001 Randolph Road 
Charlotte, NC 28207-1215 
Phone: 1-(704) 339-1386 
Fax: 1-(704) 339-1499 
E-Mail: bruce.darden@ orthocarolina.com
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 1986 Daruwalla, Jimmy S., MD

 EMER Daruwalla Orthopaedic, Spine & 
 Hand Surgery 

3 Mt Elizabeth #03-01 
Mount Elizabeth Medical Center 
Singapore 228510 
Singapore 
Phone: 65 6836 9290 
Fax: 65 6836 0768 
E-Mail: jimmyd@ singnet.com.sg

 2006 Daubs, Michael D., MD
 CAND university of utah

 Department of Orthopaedics 
590 Wakara Way 
Salt Lake City, uT 84108 
Phone: 1-(801) 587-5450 
Fax: 1-(801) 587-5411 
E-Mail: michael.daubs@ hsc.utah.edu

 2005 Davey, Joseph P., MD
 CAND (Michele)

 OuHSC 
940 NE 13th Street, Suite 2MR2000 
Oklahoma City, OK 73104 
Phone: 1-(405) 271-6458 
Fax: 1-(405) 271-1502 
E-Mail: joseph-davey@ ouhsc.edu

 1974 Davis, Gerald L., MD
 EMER (Diane)

 1275 26th Avenue North 
Naples, FL 34103-4548 
Phone: 1-(757) 496-5565 
Fax: 1-(757) 496-5566

 2001 De Gruijter, A. J., MD, PhD
 ASSO Colnotweg 15

 Bergen 1862 VE 
Netherlands 
Phone: 31 6159 61449 
Fax: 31 7258 17922 
E-Mail: ajdegruijter@ xs4all.nl

 2001 De Kleuver, Marinus, MD, PhD
 ACTI (Greetje)

 St Maartenskliniek 
Hengstdal 3 
Nijmegen 6522 JV 
Netherlands 
Phone: 3124 365 9911 
Fax: 3124 365 9317 
E-Mail: m.dekleuver@ maartenskliniek.nl

 1975 Dean, Jr., A. Edward, MD
 EMER (Carolyn)

 641 Southfield Road 
Shreveport, LA 71106 
Phone: 1-(318) 221-2560 
Fax: 1-(318) 221-2660

 2009 Debnath, Ujjwal K., FRCS, MS/Orth
 CAND Queens Medical Centre

 The Centre for Spinal Studies & Surgery 
Derby Road 
Nottingham NG7 2uH 
united Kingdom 
Phone: 44 7811 165794 
E-Mail: ukdeb86@ hotmail.com

 1998 Deeney, Vincent F X, MD
 ACTI (Donna)

 Children’s Hospital of Pittsburgh 
Dept of Orthopaedics 
One Children’s Hospital Drive 
4401 Penn Avenue 
Pittsburgh, PA 15224 
Phone: 1-(412) 692-7276 
Fax: 1-(412) 692-6088 
E-Mail: vincent.deeney@ chp.edu

	 1982 Deinlein, Donald A., MD
 ACTI (Phyllis)

 uAB Division of Orthopaedic Surgery 
Faculty Office Tower 920 
1530 3rd Avenue South 
Birmingham, AL 35294 
Phone: 1-(205) 975-0472 
Fax: 1-(205) 975-4701 
E-Mail: don.deinlein@ ortho.uab.edu

 1997 Dekutoski, Mark B., MD
 ACTI (Shaun)

 Mayo Clinic 
200 First Street SW 
Rochester, MN 55905 
Phone: 1-(507) 284-3658 
Fax: 1-(507) 284-5539 
E-Mail: dekutoski.mark@ mayo.edu

 1996 Delahunt, Stephen P., MD
 EMER 929 N. Astor Street, #220

 Milwaukee, WI 53202 
E-Mail: sdelahunt@ wi.rr.com

 1988 Dempsey, Thomas R., MD
 ACTI (Kate)

 Alabama Ortho Clinic, P.C. 
3610 Springhill Memorial Drive 
Mobile, AL 36608 
Phone: 1-(251) 410-3600 
Fax: 1-(251) 342-4970 
E-Mail: cyndi_sullivan@ alortho.com
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 1985 Denis, Francis, MD

 ACTI (Holly)
 Twin Cities Spine Center 

Piper Building 
913 E. 26th Street, Suite 600 
Minneapolis, MN 55404-4515 
Phone: 1-(612) 775-6200 
Fax: 1-(612) 775-6222 
E-Mail: fdenis@ tcspine.com

 1984 DeRosa, G. Paul, MD
 EMER (MaryAnn)

 American Board of Ortho Surgery  
(ABOS) 
400 Silver Cedar Court 
Chapel Hill, NC 27514-1512 
Phone: 1-(919) 967-8741 
E-Mail: gpderosa@ abos.org

 1973 Devanny, John R., MD
 EMER (Nancy)

 56 Danbury Circle South 
Rochester, NY 14618 
E-Mail: jrdnhd@ frontiernet.net

 2005 Deviren, Vedat, MD
 CAND (Sibel)

 uCSF, Ortho Surgery Department 
500 Parnassus Avenue, Mu-320W 
San Francisco, CA 94143 
Phone: 1-(415) 514-1527 
Fax: 1-(415) 476-1304 
E-Mail: devirenv@ orthosurg.ucsf.edu

 2008 Devlin, Vincent J., MD
 CAND (Sylvia)

 OSSO Spine Center 
3115 SW 89th Street 
Oklahoma City, OK 73159 
Phone: 1-(405) 250-2788 
Fax: 1-(405) 692-1632 
E-Mail: vjdevlin@ cox.net

 1996 DeWald, Christopher J., MD
 ACTI (Patricia)

 Midwest Orthopaedics at  
Rush university Medical Center 
1611 W. Harrison Street, Suite 300 
Chicago, IL 60612 
Phone: 1-(312) 738-2903 
Fax: 1-(312) 738-0133 
E-Mail: orthoscoli@ aol.com

 1966 DeWald, Ronald L., MD
 EMER (Mary)

 Rush Presbyterian  
St. Luke’s Medical Center 
Mid-West Orthopedics at Rush 
Harrison & Ashland 
Chicago, IL 60612-3828 
Phone: 1-(312) 738-2903 
Fax: 1-(312) 738-0133 
E-Mail: rdewald71@ aol.com

 2005 Di Silvestre, Mario, MD
 CAND (Simona)

 Istituto Ortopedico Rizzoli 
Via G.C. Pupilli 1 
Bologna 40136 
Italy 
Phone: 39 51 6366 387 
Fax: 39 51 6366 110 
E-Mail: mario.disilvestre@ ior.it

 1999 Diab, Mohammad, MD
 ACTI (Mary Jane Elliott, PhD)

 uCSF Medical Center 
Dept. of Orthopaedic Surgery 
500 Parnassus Ave., Mu 320 W. 
San Francisco, CA 94143-0728 
Phone: 1-(415) 514-1519 
Fax: 1-(415) 476-1304 
E-Mail: diab@ orthosurg.ucsf.edu

 1971 Dickson, Jesse H., MD
 EMER (Cis)

 1009 Red Sail 
Horseshoe Bay, TX 78657-5626 
E-Mail: cisdickson@ hotmail.com

 1995 Dietz, Jr., John W., MD
 ACTI (Heather)

 Indiana Orthopaedic Hospital 
8450 Northwest Boulevard 
Indianapolis, IN 46278 
Phone: 1-(317) 802-2000 
Fax: 1-(317) 802-2405 
E-Mail: jdietz@ orthoindy.com

 1993 Dimar, II, John R., MD
 ACTI (Cheryl)

 Spine Institute 
210 E. Gray Street, #900 
Louisville, KY 40202-3905 
Phone: 1-(502) 584-7525 
Fax: 1-(502) 584-6851 
E-Mail: jdimar2@ aol.com
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 2006 Dimeglio, Alain, MD

 HONO Hospital Lapevronie
 Dept. of Orthopedics & Trauma 

371 Avenue Doyen Gasten 
Giraud, Montpellier 34295 
France 
Phone: 33 467 338 247 
Fax: 33 467 524 644 
E-Mail: a-dimeglio@ chu-montpellier.fr

 2006 Djurasovic, Mladen, MD
 CAND (Tonya Stockhammer)

 Spine Institute 
210 E. Gray Street, Suite 900 
Louisville, KY 40202 
Phone: 1-(502) 584-7525 
Fax: 1-(502) 584-6851 
E-Mail: swhelan@ spinemds.com

 2004 Do, Twee Thi, MD
 ACTI Front Range Orthopaedics

 Printers Park Medical Plaza 
175 S. union Blvd, #200 
Colorado Springs, CO 80910 
Phone: 1-(719) 473-3332 
Fax: 1-(719) 365-1910 
E-Mail: tweedo@ fro.com

 2002 Dobbs, Matthew Barrett, MD
 ACTI (Christina A. Gurnett)

 St. Louis Children’s Hospital 
Dept of Orthopaedic Surgery, 4S-60 
One Children’s Place 
St. Louis, MO 63110 
Phone: 1-(314) 454-4814 
Fax: 1-(314) 454-4817 
E-Mail: dobbsm@ wudosis.wustl.edu

 2003 Dolan, Lori, PhD
 ASSO university of Iowa Hospital

 Orthopaedics, 01079 JPP 
200 Hawkins Drive 
Iowa City, IA 52242 
Phone: 1-(319) 356-1075 
Fax: 1-(319) 353-7919 
E-Mail: lori-dolan@ uiowa.edu

 1980 Donaldson, David H., MD
 EMER (Anne)

 Panorama Ortho 
660 Golden Ridge Road, #250 
Golden, CO 80401-9522 
Phone: 1-(303) 233-1223 
Fax: 1-(303) 233-8755 
E-Mail: mcdonaldson@ comcast.net

 1993 Donaldson, III, William F., MD
 ACTI (Kathleen Hartford)

 university of Pittsburgh Physicians 
Ortho Surgery, Kaufmann Med Bldg 
3471 Fifth Avenue, Suite 1010 
Pittsburgh, PA 15213 
Phone: 1-(412) 605-3269 
Fax: 1-(412) 687-3724 
E-Mail: donaldsonwf@ upmc.edu

 1993 Dormans, John P., MD
 ACTI (Nanette)

 The Children’s Hospital of  
Philadelphia, Div. of Ortho Surgery 
34th and Civic Center Boulevard 
2nd Floor Wood Building 
Philadelphia, PA 19104-4399 
Phone: 1-(215) 590-1527 
Fax: 1-(512) 590-1101 
E-Mail: dormans@ email.chop.edu

 1983 Dove, John, FRCS
 EMER (Philippa)

 Belmont 
Acharacle 
Argyll,   PH36 4JL 
united Kingdom 
E-Mail: johndovetheback@ binternet.com

 1993 Dowling, Frank, BSc MCh FRCSI
 ASSO (Terry)

 Blackrock Clinic 
Suite 29 Blackrock Clinic 
Dublin 
Ireland 
Phone: 353 1 206 4245 
Fax: 353 1 278 2645 
E-Mail: frankedowling@ gmail.com

 2007 Doyle, John Scott, MD
 CAND (Mary)

 Children’s Hospital of Alabama 
1600 7th Avenue South, Suite 316 
Birmingham, AL 35223 
Phone: 1-(205) 939-5784 
Fax: 1-(205) 939-9833 
E-Mail: scott.doyle@ ortho.uab.edu

 1977 Drummond, Denis S., MD
 EMER (Joan)

 Children’s Hospital of Philadelphia 
34th St and Civic Center Boulevard 
2nd Floor Wood Building 
Philadelphia, PA 19104-4399 
Phone: 1-(215) 590-1527 
Fax: 1-(215) 590-1501 
E-Mail: drummond@ email.chop.edu
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 1981 DuBois, Alfredo, MD

 EMER (Elizabeth)
 PO Box 0816-03221 

Panama City 
Panama 
Phone: 507 227 5444 
Fax: 507 225 06095 
E-Mail: prteeylizbeth@ hotmail.com

 1978 Dubousset, Jean, MD
 EMER (Anne-Marie)

 23 Bis Rue Des Cordelieres 
Paris F-75013 
France 
Phone: 33 6 0763 5275 
E-Mail: jean.dubousset@ wanadoo.fr

 1975 Duhaime, Morris A., MD
 EMER (Denise)

 Hospital St. Justine 
1, bloc 5, Service d’Ortho 
3175 Ch. Cote St Catherine 
Montreal, QC H3T 1C5 
Canada 
Phone: 1-(514) 345-4717 
Fax: 1-(514) 345-4783 
E-Mail: josee_boucher@ ssss.gouv.qc.ca

 1979 Dunn, Harold K., MD
 EMER (Kaye)

 university Orthopaedic Center 
590 Wakara Way 
Salt Lake City, uT 84108 
Phone: 1-(801) 587-5428 
Fax: 1-(801) 587-5482 
E-Mail: harold.dunn@ hsc.utah.edu

 2006 Dunn, Robert, FCS (SA)
 ASSO (Carol)

 university of Cape Town 
PO Box 30086 
Tokai 7966 
South Africa 
Phone: 27 21 762 8794 
Fax: 27 866 715 294 
E-Mail: info@ spinesurgery.co.za

 2006 Durrani, Abubakar Atiq, MD
 CAND (Shazi)

 Center for Advanced Spine  
Technologies 
4555 Lake Forest Drive, Suite 150 
Cincinnati, OH 45242 
Phone: 1-(513) 281-2278 
Fax: 1-(513) 221-8219 
E-Mail: adurrani@ castworld.org

 1977 Dwyer, Anthony P., MD
 EMER (Judy)

 Denver Health Medical Center 
777 Bannock Street, MC 0188 
Denver, CO 80204-4507 
Phone: 1-(303) 436-6132 
Fax: 1-(303) 436-3123 
E-Mail: anthony.dwyer@ dhha.org

 2004 Dykes, Daryll C., MD, PhD
 CAND (Sharon)

 Twin Cities Spine Center 
913 E. 26th Street, Suite 600 
Minneapolis, MN 55404 
Phone: 1-(612) 775-6200 
Fax: 1-(612) 775-6222 
E-Mail: dcdykes@ tcspine.com

 2002 Early, Sean D., MD
 ACTI (Lynne)

 Pediatric Orthopedic & Scoliosis  
Center of the Central Coast 
1919 State Street, Suite 301 
Santa Barbara, CA 93101 
Phone: 1-(805) 687-2424 
Fax: 1-(805) 687-0885 
E-Mail: seanearly@ cox.net

 2008 Eastlack, Robert K., MD
 CAND (Jennifer)

 Scripps Clinic 
Dept of Orthopaedic Surgery 
10666 N. Torrey Pines Road 
La Jolla, CA 92037 
Phone: 1-(858) 544-7988 
E-Mail: eastlack.robert@ scrippshealth.org

 1993 Ebelke, David K., MD
 ACTI (Patti)

 Spine Surgery, LTD. 
2750 Clay Edwards Drive, #600 
N. Kansas City, MO 64116-3258 
Phone: 1-(816) 471-6611 
Fax: 1-(816) 471-6192 
E-Mail: debelke@ sbcglobal.net

 1983 Eberle, Charles F., MD
 EMER (Eugenia)

 6501 Meoqui Court, NW 
Albuquerque, NM 87107 
E-Mail: ceberle@ siumed.edu

 2006 Eberson, Craig P., MD
 CAND (Denise)

 university Orthopedics, Inc. 
2 Dudley Street, Suite 200 
Providence, RI 02905 
Phone: 1-(401) 457-1550 
Fax: 1-(401) 831-8951 
E-Mail: ceberson@ lifespan.org
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 1981 Ecker, Malcolm L., MD

 EMER (Elaine)
 Children’s Hospital of Philadelphia 

34th & Civic Center Boulevard 
Philadelphia, PA 19104 
Phone: 1-(215) 590-1527 
Fax: 1-(215) 590-1501 
E-Mail: eckerm@ email.chop.edu

 1979 Edgar, Michael A., FRCS
 EMER (Hilary)

 Hornbeams Thackhams Lane 
Hartley Wintney 
London RG278JB 
united Kingdom 
E-Mail: michaelaedgar@ googlemail.com

 1966 Edmonson, Allen S., MD
 EMER (Joanne)

 666 Center Drive 
Memphis, TN 38112 
E-Mail: ased10@ aol.com

 2003 Edwards, II, Charles Cannon, MD
 ACTI (Ann)

 The Maryland Spine Center 
301 Saint Paul Place 
Baltimore, MD 21202 
Phone: 1-(410) 539-3434 
Fax: 1-(410) 539-3550 
E-Mail: edwch@ verizon.net

 1990 Edwards, Sr., Charles C., MD
 EMER (Gretchen)

 The Maryland Spine Center 
301 Saint Paul Place, Box 225 
Baltimore, MD 21202 
Phone: 1-(410) 539-3434 
E-Mail: ccegse@ aol.com

 1967 Edwards, Glen E., MD
 EMER 418-1011 Glenmore Trail SW

 Calgary, AB T2V 4R6 
Canada 
Phone: 1-(403) 258-1788 
Fax: 1-(403) 253-2661

 1984 Eismont, Frank J., MD
 ACTI (Emily)

 unv. of Miami School of Medicine 
Department of Orthpaedics 
PO Box 016960 (D-27) 
Miami, FL 33101 
Phone: 1-(305) 585-7138 
Fax: 1-(305) 324-7658 
E-Mail: feismont@ med.miami.edu

 2010 El Ghamry, Sherif Mohamed, MSc
 CAND (Nesrin Ahmad Amin)

 As Salam International Hospital  
Maadi Cairo Egypt 
Cario 11728 
Egypt 
Phone: 2 02 0101 380929 
Fax: 2 02 252 40250 
E-Mail: selghamry@ yahoo.com

 2000 El Hawary, Youssry M.K., MD
 ACTI (Hamda)

 Cairo university 
98 Al Tahreer Street 
Dokki 
Cairo 12311 
Egypt 
Phone: 002 20 2 214 4692 
Fax: 002 02 3831 2129 
E-Mail: yhawary@ hotmail.com

 2007  El Miligui, Yasser Hassan Samir, MD, FRCS 
 CAND (Sherine Mostafa Maher)

 Cairo university Hospital 
139, Tahrir St, Dokki 
Geiza 
Egypt 
Phone: 20 12 739 4553 
E-Mail: el_miligui@ yahoo.com

 2006 El Sebaie, Hazem B., MD, FRCS
 CAND (May Ahmad Abdellatif )

 Cairo university Hospital 
22 Degla Street, Mohandessine 
Giza 12411 
Egypt 
Phone: 20 10 197 0496 
E-Mail: hazembelsebaie@ yahoo.com

 2010 Elassuity, Walaa, MD
 CAND Exeter Medical Center

 PO Box 62248 
Abu Dhabi, Abu Dhabi 131300 
united Arab Emirates 
Phone: 971 2 635 4321 
Fax: 971 2 635 4432 
E-Mail: wassuity@ mac.com

 2006 El-Hawary, Ron, MD
 CAND (Amanda)

 IWK Health Centre 
5850 university Avenue 
PO Box 9700 
Halifax, NS B3K-6R8 
Canada 
Phone: 1-(902) 470-7245 
Fax: 1-(902) 470-7341 
E-Mail: ron.el-hawary@ iwk.nshealth.ca
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 2002 Elliott, Michael J., MD

 ACTI (Dawn)
 Children’s Hospital Central California  

Dept. of Orthopaedics 
9300 Valley Children’s Place 
Madera, CA 93636-8762 
Phone: 1-(559) 353-5941 
Fax: 1-(559) 353-5945 
E-Mail: melliott@ childrenscentralcal.org

 1974 Ellis, Oren H., MD
 EMER (Mary Dare)

 Santa Fe, NM 
E-Mail: 2mdsmdo@ wildblue.net

 2010  El-Sharkawi, Mohammad Mostafa, MD
 CAND (Nehal El-Karamani)

 Assiut university 
Dept of Orthopaedic Surgery 
Private Clinic: 34 El-Gaish St. 
Assiut 71511 
Egypt 
Phone: 20 88 236 0636 
E-Mail: sharkoran@ hotmail.com

 2002 Emami, Arash, MD
 ACTI (Parand)

 university Spine Center 
504 Valley Road 
2nd Floor, Suite 203 
Wayne, NJ 07470 
Phone: 1-(973) 686-0700 
Fax: 1-(973) 686-0701 
E-Mail: emami_a@ yahoo.com

 1985 Emans, John B., MD
 ACTI (S Jean, MD)

 Children’s Hospital Harvard Medical School 
Dept. of Orthopaedic Surgery 
300 Longwood Avenue 
Boston, MA 02115-5724 
Phone: 1-(617) 355-7132 
Fax: 1-(617) 730-0321 
E-Mail: John.Emans@ childrens.harvard.edu

 1992 Emery, Sanford E., MD, MBA
 ACTI (Gwen, MD)

 West Virginia university 
3400 Health Sciences Center South 
Dept. of Ortho, PO Box 9196 
Morgantown, WV 26506 
Phone: 1-(304) 293-1170 
Fax: 1-(304) 293-4261 
E-Mail: semery@ hsc.wvu.edu

 1973 Engler, Gordon L., MD
 EMER (Carmen)

 1 Valois Place 
Hendersonville, NC 28739 
E-Mail: engler@ usc.edu

 2006 Enguidanos, Stephen T., MD
 CAND (Jessica)

 Orthopaedic and Spine Surgery Center 
550A Twin Cities Boulevard 
Niceville, FL 32578 
Phone: 1-(850) 729-1444 
Fax: 1-(850) 729-0300 
E-Mail: enguidanos@ eng.gccoxmail.com

 1997 Erickson, Mark A., MD
 ACTI (Susan)

 The Children’s Hospital-Denver 
13123 East 16th Avenue, B060 
Aurora, CO 80045 
Phone: 1-(720) 777-6615 
Fax: 1-(720) 777-7268 
E-Mail: erickson.mark@ tchden.org

 1991 Errico, Thomas J., MD
 ACTI (Catherine)

 NYu Medical Center 
530 1st Avenue, Suite 8-u 
New York, NY 10016-6402 
Phone: 1-(212) 263-7182 
Fax: 1-(212) 263-7180 
E-Mail: thomas.errico@ nyumc.org

 1978 Erwin, Wendell D., MD
 EMER (Jenny)

 PMB 315 
9337 Katy Fwy 
Houston, TX 77024-1515 
Phone: 1-(713) 461-7866 
E-Mail: wde1bc@ gmail.com

 1990 Esses, Stephen I., MD
 ACTI (Caroline)

 6560 Fannin Street, Suite 1016 
Houston, TX 77030-2709 
Phone: 1-(713) 333-4110 
Fax: 1-(713) 333-4111 
E-Mail: sesses@ mysurgeon.com

 2003 Eule, James M., MD
 ACTI (Christine)

 Orthopaedic Physicians Anchorage 
3801 Lake Otis Parkway, Suite #300 
Anchorage, AK 99508-5234 
Phone: 1-(907) 562-2277 
Fax: 1-(907) 622-6273 
E-Mail: jamieu@ juno.com
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 1995 Fabris-Monterumici, Daniele A., MD

 ACTI (Luisa)
 Padova Gen Hospital Spine Surgery unit 

Via Giustiniani, 3 
Padova 35100 
Italy 
Phone: 39 49 821 3367 
Fax: 39 4982 13366 
E-Mail: daniele.fabrismonterumici@ gmail.com

 1975 Fabry, Guy M., MD
 EMER (Nicole Neven)

 university Hospital Ku Leuven 
Orthopaedics Department 
Pellenberg B-3212 
Belgium 
Phone: 32 16 338800 
Fax: 32 16 338803

 1985 Fackler, Carl D., MD
 EMER (Carla)

 19 Muscogee Way NW 
Atlanta, GA 30305 
E-Mail: carl@ stonewallcreek.com

 2007 Fallatah, Salah, MD
 CAND (Samar)

 International Medical Center 
PO Box 128110 
Jeddah 21362 
Saudi Arabia 
Phone: 96 62 528 2186 
Fax: 96 62 527 0000 x7110 
E-Mail: salahmf@ mac.com

 1988 Farcy, Jean-Pierre C., MD
 ACTI (Pommy)

 NYu Hospital for Joint Diseases 
303 2nd Avenue, Suite 19 
New York, NY 10003 
Phone: 1-(212) 534-8933 
Fax: 1-(646) 878-1675 
E-Mail: jpfarcy@ orthospine.com

 1996 Farley, Frances A., MD
 ACTI (Darryl John Snabes)

 university of Michigan 
Ortho Surgery, TC2912 
1500 East Medical Center Drive 
Ann Arbor, MI 48109-5328 
Phone: 1-(734) 936-5694 
Fax: 1-(734) 647-3291 
E-Mail: fafarley@ umich.edu

 2007 Farnsworth, Christine L., MS
 CAND (Timothy)

 Rady Children’s Hospital, San Diego 
3020 Children’s Way, MC 5054 
San Diego, CA 92123 
Phone: 1-(858) 576-1700 x4731 
Fax: 1-(858) 966-7494 
E-Mail: cfarnsworth@ rchsd.org

 2000 Feldman, David S., MD
 ACTI (Beth)

 67 Irving Place, 8th Floor 
New York, NY 10003 
Phone: 1-(212) 533-5310 
Fax: 1-(212) 533-5345 
E-Mail: David.Feldman@ nyumc.org

 2007 Ferguson, John A I, FRACS
 CAND Starship Children’s Hospital

 5 Masefield Avenue 
Herne Bay 
Auckland 1011 
New Zealand 
Phone: 64 21 510 413 
Fax: 09 307 8906 
E-Mail: dr.jaiferguson@ mac.com

 1984 Fernand, Robert, MD
 EMER (Eileen)

 160 Cheyyenne Way 
Wayne, NJ 07470 
E-Mail: macawlol@ optonline.net

 1972 Ferraretto, Ivan, MD
 EMER (Yolland)

 Hospital Samaritano 
10 Andar CD, Av Higienopolis, 265 
Sao Paulo 01238-001 
Brazil 
Phone: 55 11 3258 6494 
Fax: 55 11 3256 6724 
E-Mail: ivanfe@ terra.com.br

 2009 Fessler, Richard G., MD, PhD
 CAND (Carol)

 Northwestern unv. Medical Hospital 
676 N. St Clair, Suite 2210 
Chicago, IL 60611 
Phone: 1-(312) 695-6200 
Fax: 1-(312) 695-0225 
E-Mail: rfessler@ nmff.org

 1993 Fiore, Steven M., MD
 ACTI Advanced Orthopedics Center

 7858 Shrader Road 
Richmond, VA 23294-4300 
Phone: 1-(804) 270-1305 
Fax: 1-(804) 273-9294 
E-Mail: ontheriver@ comcast.net
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 2009 Fishchenko, Yakiv, MD, PhD

 CAND (Alona)
 Institute of Traumatology and Orthopaedy 

Academy of Medical Sciences 
27 Vorovskogo St. 
Kiev 01601 
ukraine 
Phone: 38 044 221 0830 
E-Mail: fishchenko@ gmail.com

 1979 Fisk, John R., MD
 EMER (Diane)

 SIu School of Medicine 
Department of Surgery 
PO Box 19665 
Springfield, IL 62794-9665 
Phone: 1-(217) 545-6504 
E-Mail: jfisk@ siumed.edu

 1989 Fitch, Robert D., MD
 ACTI (Jan M.)

 D.u.M.C. 
Box 2911 
Durham, NC 27710 
Phone: 1-(919) 684-3104 
Fax: 1-(919) 681-8703 
E-Mail: fitch002@ mc.duke.edu

 1973 Thomas J. Flatley, MD
 EMER Orthopaedics East Clinic

 PO Box 26099 
9200 W Wisconsin Avenue 
Milwaukee, WI 53226-0099 
Phone: 1-(414) 805-7428

 2006 Flippin, Michael, MD
 CAND (Jessica)

 Kaiser Permanente - Dept of Ortho 
4647 Zion Avenue 
San Diego, CA 92120 
Phone: 1-(619) 528-5000 
E-Mail: mflip1@ yahoo.com

 1983 Floman, Yizhar, MD
 EMER (Efrat)

 Israel Spine Center at Assuta Hospital 
62 Jabotinsky Street 
Tel Aviv 62748 
Israel 
Phone: 972 3 520 1467 
Fax: 972 3 520 1414 
E-Mail: yizhar1@ 012.net.il

 1973 Florence, Robert W., MD
 EMER (Helen)

 8206 6th Avenue, Apt. 332 
Tacoma, WA 98406-8442 
Phone: 1-(253) 582-4593 
E-Mail: rwflore@ earthlink.net

 2008 Floyd, Charles Timothy, MD
 CAND (Buff Senavsky)

 Boise Orthopedic Clinic 
1075 N. Curtis Road, Suite 300 
Boise, ID 83706 
Phone: 1-(208) 287-9690 
Fax: 1-(208) 375-2419 
E-Mail: ctfloyd@ mac.com

 1999 Flynn, John M., MD
 ACTI (Mary)

 Children’s Hospital of Philadelphia 
Richard D Wood Bldg-2nd Fl 
34th St and Civic Center Blvd 
Philadelphia, PA 19104-4399 
Phone: 1-(215) 590-5751 
Fax: 1-(215) 590-1501 
E-Mail: flynnj@ email.chop.edu

 1989 Flynn, John M., MD
 ACTI (Neysa)

 Torre Auxilio Mutuo 
735 Ponce De Leon Avenue 
Office 801 
San Juan, PR 00917 
Phone: 1-(787) 759-7058 
Fax: 1-(787) 771-1001 
E-Mail: jmflynnmd@ aol.com

 1978 Flynn, Sr., Joseph C., MD
 EMER 1131 S. Orange Avenue

 Orlando, FL 32806 
Phone: 1-(407) 849-1200 
Fax: 1-(407) 841-6940 
E-Mail: bonedocflynn@ yahoo.com

 1985 Fountain, Steven S., MD
 EMER (Marcia)

 PO Box 5940 
Laquinta, CA 92248-5940 
Phone: 1-(760) 771-9152 
Fax: 1-760.771-9164 
E-Mail: Sfountain@ earthlink.net

 1996 France, John C., MD
 ACTI (Beth Ann)

 Robert C Byrd HSC/Ortho Dept 
PO Box 9196 
One Medical Center Dr., #3700 
Morgantown, WV 26506-9196 
Phone: 1-(304) 293-3900 
Fax: 1-(304) 293-7042 
E-Mail: JFrance@ hsc.wvu.edu
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 2010 Francheri Wilson, Ida Alejandra, MD

 CAND Juan P. Garrahan Pediatric Hospital
 Combate De Los Pozos 1881  

1Piso of 7484 
Buenos Aires 1425 
Argentina 
Phone: 5401 1430 84300 x1969 
Fax: 5401 1430 85325 
E-Mail: afrancheri@ gmail.com

 2007 Fras, Christian I., MD
 CAND (Khiet)

 1991 Sproul Road, Suite 300-A 
Broomall, PA 19008 
Phone: 1-(484) 427-8100 
Fax: 1-(484) 427-8103 
E-Mail: christianfras@ yahoo.com

 1987 Fredrickson, Bruce E., MD
 EMER (Karen)

 7772 Broadfield Road 
Manlius, NY 13104 
E-Mail: BEF3174@ aol.com

 1985 Freeman, III, Barney L., MD
 ACTI (Jackie)

 Campbell Clinic 
1458 Poplar Avenue, Suite 100 
Collierville, TN 38017 
Phone: 1-(901) 759-5501 
Fax: 1-(901) 759-5571 
E-Mail: blfreeman1@ comcast.net

 2010 Frino, John, MD
 CAND (Sherry)

 Wake Forest university 
Department of Orthopaedic Surgery 
Medical Center Boulevard 
Winston Salem, NC 27103 
Phone: 1-(336) 716-9813 
Fax: 1-(336) 716-6286 
E-Mail: jfrino@ wfubmc.edu

 2003 Fuller, Jonathan E., MD
 ACTI (Kyoko I.)

 Nebraska Spine Center 
13616 California Street 
Omaha, NE 68154 
Phone: 1-(402) 496-0404 
Fax: 1-(402) 496-7766 
E-Mail: jfuller@ nebraskaspinecenter.com

 2006 Fung, Kwai-Yau, MD
 ASSO (Sanely)

 Prince of Wales Hospital 
Dept. of Ortho & Traumatology 
Ngan Shing Street 
Shatin  
Peoples Republic of China 
Phone: 85 2 2632 2742 
Fax: 85 2 2637 7889 
E-Mail: kyfung@ ort.cuhk.edu.hk

 2008 Furey, Christopher G., MD
 CAND (Meg)

 university Hospitals of Cleveland 
11100 Euclid Avenue 
Cleveland, OH 44106 
Phone: 1-(216) 844-7822 
Fax: 1-(216) 844-5970 
E-Mail: christopher.furey@ uhhs.com

 2004 Gabos, Peter G., MD
 CAND (Lynn)

 Alfred I. DuPont Hospital for Children 
1600 Rockland Road 
Wilmington, DE 19899 
Phone: 1-(302) 651-5740 
Fax: 1-(302) 651-5951 
E-Mail: pgabos@ nemours.org

 1972 Gaines, Donald L., MD
 EMER (Alice B., RN, CNOR)

 1244 E. Hickory Springs Court 
Brentwood, TN 37027-4004 
Phone: 1-(615) 371-0190

 1983 Gaines, Jr., Robert W., MD
 ACTI (Patricia)

 Columbia Ortho Group, LLP 
1 South  Keene Street 
Columbia, MO 65201 
Phone: 1-(573) 441-3781 
Fax: 1-(573) 441-3787 
E-Mail: rgaines@ cogmds.com

 1983 Ganjavian, Mohammad S., MD
 ACTI (Esmatalsadat)

 Mehrad General Hospital 
Miremad St 
PO Box 15875-5775 
Tehran 
Iran 
Phone: 98 21 8875 3130 
Fax: 98 21 8874 6194 
E-Mail: drganjavian@ drganjavian.com
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 2005 Ganju, Aruna, MD

 CAND (David Morris, MD)
 Northwestern Medical  

Faculty Foundation 
676 N. St. Clair, Suite 2210 
Chicago, IL 60611 
Phone: 1-(312) 695-6277 
Fax: 1-(312) 695-0225 
E-Mail: aganju@ nmff.org

 2006 Ganocy, II, T. Kent, MD
 CAND (Hee Shik)

 Southern California  
Permanente Medical Group 
4760 Sunset Boulevard, 1st Floor 
Los Angeles, CA 90027 
Phone: 1-(310) 488-8333 
E-Mail: tkganocy@ gmail.com

 2010 Gardner, Adrian C., FRCS
 CAND (Debbie)

 The Royal Orthopaedic Hospital  
NHS Foundation Trust 
Bristol Road South, Northfield 
Birmingham B31 2AP 
united Kingdom 
Phone: 0121 685 4083 
Fax: 0121 685 4264 
E-Mail: adriangardnerd@ aol.com

 1984 Gardner, Alan David H, FRCS
 EMER (Penny)

 1, Hyde Lane 
Dansbury, Essex CM3 4QX 
united Kingdom 
E-Mail: gardner@ adhg.demon.co.uk

 1991 Gardner, Vance O., MD
 ACTI (Carol)

 6 Harvey Court 
Irvine, CA 92617 
Phone: 1-(714) 937-2173 
Fax: 1-(714) 634-4569 
E-Mail: vgardner@ orthoeri.org

 1997 Garvey, Timothy A., MD
 ACTI (Jenifer)

 Twin Cities Spine Center 
Piper Building 
913 E. 26th Street, Suite 600 
Minneapolis, MN 55404-4515 
Phone: 1-(612) 775-6200 
Fax: 1-(612) 775-6222 
E-Mail: TAGarvey@ tcspine.com

 2010 Gates, Marilyn L. G., MD
 CAND (Thomas W.)

 Henry Ford Health System 
2799 W. Grand Boulevard 
Neurosurgery, K-11 
Detroit, MI 48202 
Phone: 1-(313) 916-2682 
Fax: 1-(313) 916-7139 
E-Mail: mgates1@ hfhs.org

 1998 Gavin, Thomas M., CO
 ASSO (Anna Marie)

 BioConcepts Inc. 
100 Tower Drive, Suite 101 
Burr Ridge, IL 60527 
Phone: 1-(630) 986-0007 
Fax: 1-(630) 986-0151 
E-Mail: tmgavin@ orthotic.com

 2000 Gebhard, James S., MD
 ACTI (Helen)

 Rocky Mountain Orthopaedics Assoc. 
627 25 1/2 Road 
Grand Junction, CO 81505-1001 
Phone: 1-(970) 242-3535 
Fax: 1-(970) 255-6670 
E-Mail: jgebhard@ rmodocs.com

 2003 Geck, Matthew J., MD
 ACTI Seton Spine & Scoliosis Center

 1600 W 38th Street, Suite 200 
Austin, TX 78731 
Phone: 1-(512) 324-3580 
Fax: 1-(512) 324-3581 
E-Mail: mattgeck@ mac.com

 1998 Geiger, Douglas Farrell, MD
 ACTI (Marilyn)

 Ann Arbor Spine Center 
5315 Elliott Drive, Suite 102 
Ypsilanti, MI 48197 
Phone: 1-(734) 434-4110 x51658 
Fax: 1-(734) 434-1966 
E-Mail: dfgbones@ aol.com

 1994 Geissele, Alfred E., MD
 ACTI (Marie, RN)

 Carolina Ortho Specialists 
2165 Medical Park Drive 
Hickory, NC 28602 
Phone: 1-(828) 324-2800 
Fax: 1-(828) 294-9657 
E-Mail: alfredgeissele@ carolinaortho.com

 1998 Gelb, Daniel E., MD
 ACTI (Jillian)

 university of Maryland 
22 South Greene Street, Room S 11B 
Baltimore, MD 21201 
Phone: 1-(410) 328-3700 
Fax: 1-(410) 328-0534 
E-Mail: dgelb@ umoa.umm.edu
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 1983 Geukers, Charles W G M, MD

 EMER (Emma)
 Jan Monicxgaarde 9 

Nuenen 5671 EA 
Netherlands 
Phone: 31 40 290 6600 
Fax: 31 40 290 6601 
E-Mail: ch.geukers@ planet.nl

 2007 Gilbert, Shawn R., MD
 CAND (Stacey)

 university of Alabama at Birmingham 
1600 7th Avenue South 
ACC Suite 316 
Birmingham, AL 35233 
Phone: 1-(205) 939-5784 
E-Mail: shawng@ uab.edu

 1999 Gillingham, Bruce L., MD
 ACTI (Jeannette)

 Naval Hospital Jacksonville 
Commanding Officer 
2080 Child Street 
Jacksonville, FL 32214 
Phone: 1-(904) 542-7314 
Fax: 1-(904) 542-7307 
E-Mail: bruce.l.gillingham@ med.navy.mil

 1999 Ginsburg, Glen M., MD
 ACTI (Diane)

 university of Nebraska Medical Center 
10506 Burt Circle 
Omaha, NE 68114 
Phone: 1-(402) 492-9767 
Fax: 1-(402) 492-9850 
E-Mail: ginsy4549@ yahoo.com

 1981 Ginsburg, Howard H., MD
 ACTI St. Joseph’s Hospital

 222 W. Thomas Road, Suite 307 
Phoenix, AZ 85013-4422 
Phone: 1-(602) 264-7111 
Fax: 1-(602) 264-8152 
E-Mail: hgins@ cox.net

 1999 Girardi, Federico P., MD
 ACTI (Maria Florencia)

 Hospital for Special Surgery 
523 E. 72 Street, 3rd Floor 
New York, NY 10021 
Phone: 1-(212) 606-1946 
Fax: 1-(212) 472-1486 
E-Mail: girardif@ hss.edu

 1993 Glassman, Steven D., MD
 ACTI (Sylvia)

 Norton Leatherman Spine Center 
210 E. Gray Street, #900 
Louisville, KY 40202-3905 
Phone: 1-(502) 584-7525 
Fax: 1-(502) 584-6851 
E-Mail: sdg12345@ aol.com

 2005 Glattes, R. Chris, MD
 CAND (Cheryl)

 Elite Sports Medicine & Orthopaedic Center 
2021 Church Street, Suite 200 
Nashville, TN 37203 
Phone: 1-(615) 284-2000 
Fax: 1-(615) 284-2003 
E-Mail: cglattes@ eliteorthopaedic.com

 1999 Glazer, Paul A., MD
 ACTI (Liane Clamen., MD)

 Beth Israel Deaconess Medical Center 
330 Brookline Avenue, CC 2nd Fl. 
Boston, MA 02215 
Phone: 1-(617) 667-2225 
Fax: 1-(617) 667-2233 
E-Mail: paulglazer@ comcast.net

 1974 Gledhill, Robert B., MD
 EMER (Susan)

 South Texas Orthopedic and  
Fracture Clinic 
8255 Fredericksburg Road 
San Antonio, TX 78229 
Phone: 1-(210) 615-8292 
Fax: 1-(210) 495-0131 
E-Mail: rgledhill@ msn.com

 2004 Goldstein, Jeffrey A., MD
 ACTI (Julie)

 NYu Hospital for Joint Diseases 
19 Beekman Street 
New York, NY 10038 
Phone: 1-(212) 513-7711 
Fax: 1-(212) 513-7723 
E-Mail: jeff.goldstein@ med.nyu.edu

 2006 Gooch, Jr., Hubert Lee, MD
 CAND Carolina Spine & Neurosurgery

 7 Vanderbilt Park Drive 
Asheville, NC 28803 
Phone: 1-(828) 255-7776 
Fax: 1-(828) 274-5134 
E-Mail: hubert.gooch@ csandnc.com

 2009 Good, Christopher R., MD
 CAND (Joanne)

 Virginia Spine Institute 
1831 Wiehle Avenue 
Reston, VA 20190 
Phone: 1-(703) 709-1114 
Fax: 1-(703) 709-1117 
E-Mail: chrisrgood@ yahoo.com

 2005 Goodwin, Ryan C., MD
 ACTI (Meredith, PhD)

 The Cleveland Clinic Foundation 
9500 Euclid Avenue/ A41 
Cleveland, OH 44195 
Phone: 1-(216) 444-4024 
Fax: 1-(216) 445-3585 
E-Mail: goodwir@ ccf.org
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 1998 Gorup, John M., MD

 ACTI (Hallie)
 Indiana Spine Center 

1345 unity Place, Suite 310 
Lafayette, IN 47905-7433 
Phone: 1-(765) 446-5210 
Fax: 1-(765) 446-5211 
E-Mail: johngorup@ aol.com

 2000 Goytan, Michael J., MD, FRCSC
 ACTI (Christine)

 Health Sciences Centre 
AD4-820 Sherbrook Street 
Winnipeg, MB R3A 1R9 
Canada 
Phone: 1-(204) 787-1913 
Fax: 1-(204) 787-2460 
E-Mail: mgoytan@ exchange.hsc.mb.ca

 2006 Grauer, Jonathan N., MD
 CAND (Jane Merkel)

 Yale university 
800 Howard Avenue 
New Haven, CT 06520-8071 
Phone: 1-(203) 737-7463 
Fax: 1-(203) 785-7132 
E-Mail: jonathan.grauer@ yale.edu

 2003 Gray, David Wayne, MD
 ACTI (Laura)

 Cook Children’s Hospital 
901 Seventh Avenue, #110 
Fort Worth, TX 76104 
Phone: 1-(682) 885-4405 
E-Mail: dwgraymindspring@ me.com

 1986 Gray, John M., MD
 EMER (Nancy)

 Office of John M. Gray, MD 
2100 Webster Street, Suite 305 
San Francisco, CA 94115 
Phone: 1-(707) 535-0838 
Fax: 1-(707) 535-0839 
E-Mail: neagray@ comcast.net

 1993 Grayhack, John G., MD
 ACTI (Julie)

 Children’s Memorial Hospital 
2300 Children’s Plaza, #69 
Chicago, IL 60614 
Phone: 1-(773) 327-0992 
Fax: 1-(773) 327-1166 
E-Mail: jgrayhack@ childrensmemorial.org

 2000 Green, Daniel W., MS, MD, FACS
 ACTI (Brenda)

 Hospital for Special Surgery 
535 E. 70th Street 
New York, NY 10021 
Phone: 1-(212) 606-1631 
Fax: 1-(212) 774-2776 
E-Mail: greendw@ hss.edu

 1983 Green, Neil E., MD
 EMER (Lesley)

 Vanderbilt Children’s Hospital,  
Pediatric Ortho 
4202 Doctor’s Office Tower 
2200 Children’s Way 
Nashville, TN 37232-9565 
Phone: 1-(615) 322-7133 
Fax: 1-(615) 343-2423 
E-Mail: neil.e.green@ vanderbilt.edu

 2009 Grevitt, Michael P., FRCS (Orth)
 CAND Queens university Medical Centre

 Derby Road 
Nottingham NG7 2uJ 
united Kingdom 
Phone: 44 115 970 9761 
Fax: 44 115 970 9991 
E-Mail: michael.grevitt@ nuh.nhs.uk

 1978 Griffin, Paul P., MD
 EMER (Margaret)

 Memorial Bone & Joint Spec 
890 W. Faris Road, #510 
Greenville, SC 29605-4286 
Phone: 1-(864) 455-6030 
Fax: 1-(864) 455-6860

 2001 Grivas, Theodoros B., MD
 ACTI (Elpiniki (Elpi))

 “Tzanio” General Hospital  
Peraeus, Greece 
D. Bernardou 31st Str, Brilissia 
Attica15235 
Greece 
Phone: 30 210 459 2391 
E-Mail: grivastb@ vodafone.net.gr

 1993 Grob, Dieter, MD
 ACTI (Yvonne)

 Chefarzt Wirbelsaule/Orthopadie 
Schulthess Klinik 
Lengghalde 2 
ZurichCH-8008 
Switzerland 
Phone: 411 385 7436 
Fax: 411 385 7576 
E-Mail: dieter.grob@ kws.ch

 1987 Grogan, Dennis P., MD
 ACTI Shriner’s Hospital for Children

 12502 uSF Pine Drive 
Tampa, FL 33612-9411 
Phone: 1-(813) 975-7130 
Fax: 1-(813) 975-7129 
E-Mail: dgrogan@ shrinenet.org
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 1999 Gross, Richard H., MD

 EMER (Valerie)
 Medical university of South Carolina 

171 Ashley Avenue, 708-CSB 
Charleston, SC 29425-2239 
Phone: 1-(843) 792-8765 
Fax: 1-(843) 792-3149 
E-Mail: grossr@ musc.edu

 1970 Gross, Worth Miller, MD
 EMER (Charlotte)

 5812 S. Delaware Avenue 
Tulsa, OK 74105-7330

 1987 Grubb, Stephen A., MD
 ACTI (Lisa)

 Virginia Highlands  
Orthopaedic Spine Center 
2900 Lamb Circle, Suite 380 
Christiansburg, VA 24073 
Phone: 1-(540) 633-0523 
Fax: 1-(540) 633-0526 
E-Mail: gbsteve@ live.com

 2004 Guille, James T., MD
 ACTI Brandywine Institute of Orthopaedics

 600 Creekside Drive, Suite 611 
Pottstown, PA 19464 
Phone: 1-(610) 792-9292 
Fax: 1-(610) 792-9293 
E-Mail: guille@ brandywineortho.com

 2009 Guillory, Steve A., PA-C
 ASSO (Patricia)

 The Spine Institute at Baton Rouge  
Orthopaedic Clinic 
8080 Bluebonnet Boulevard 
Baton Rouge, LA 70810 
Phone: 1-(225) 924-2424 
E-Mail: stevie@ lsuby8.com

 2010 Guppy, Kern H., MD, PhD
 CAND (Natalie Morgan-Guppy)

 Kaiser Permanente 
2025 Morse Avenue 
Sacramento, CA 95825 
Phone: 1-(916) 973-5970 
Fax: 1-(916) 973-5826 
E-Mail: kern.h.guppy@ kp.org

 1993 Gupta, Munish Chandra, MD
 ACTI (Bela Mehra, MD)

 university of California - Davis 
Department of Ortho Surgery 
4860 Y Street, Suite 3800 
Sacramento, CA 95817 
Phone: 1-(916) 734-2988 
Fax: 1-(916) 734-7904 
E-Mail: munish.gupta@  ucdmc.ucdavis.edu

 1999 Gupta, Purnendu, MD
 ACTI (Therese)

 university of Chicago 
5841 S. Maryland Avenue, MC 3079 
Chicago, IL 60637 
Phone: 1-(773) 702-6213 
Fax: 1-(773) 702-0076 
E-Mail: pgupta@ surgery.bsd. 
uchicago.edu

 2010 Gurd, David P., MD
 CAND (Marcy)

 Cleveland Clinic Foundation 
9500 Euclid Avenue 
A41 Orthopaedics 
Cleveland, OH 44195 
Phone: 1-(216) 445-8001 
E-Mail: gurdd@ ccf.org

 1993 Gurr, Kevin R., MD
 ACTI (Carol)

 141 Salisbury Dr., RR#4 
Denfield, ON N0M 1P0 
Canada 
Phone: 1-(519) 685-8055 
Fax: 1-(519) 685-8059 
E-Mail: birrgurr@ hotmail.com

 1981 Gustafson, Robert K., MD
 EMER (Linda)

 6610 Klein Road, NW 
Olympia, WA 98502 
E-Mail: lindygus@ att.net

 1977 Haake, P. William, MD
 EMER (Cathy)

 712 Quaker Road 
Scottsville, NY 14546 
E-Mail: phaake1@ rochester.rr.com

 2000 Haber, Lawrence L., MD
 ACTI (Kelly)

 university of Mississippi Medical Center 
Department of Ortho Surgery 
2500 N. State Street 
Jackson, MS 39216 
Phone: 1-(601) 984-6525 
Fax: 1-(601) 815-1223 
E-Mail: lhaber@ umc.edu

 2006 Habibollah Zadeh, Parviz, MD
 CAND Pars Hospital

 Keshavarz Boulevard 
Tehran1436844141 
Iran 
Phone: 98 21 8896 5060 
Fax: 98 21 8896 6052 
E-Mail: parviz_habibollahzadeh@  yahoo.com
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 1995 Haghighi, Siavash S., DVM, PhD

 ACTI Neurodiagnostic Center
 SHARP HealthCare, Ortho/Neuro 

7901 Frost Street 
San Diego, CA 92123 
Phone: 1-(858) 541-3459 
Fax: 1-(858) 541-3466 
E-Mail: siavash.haghighi@ sharp.com

 1988 Haher, Thomas R., MD
 ACTI (Mary Jane)

 5719 Widewaters Parkway 
Syracuse, NY 13214 
Phone: 1-(315) 251-3232 
Fax: 1-(315) 449-0286 
E-Mail: tomhaher@ aol.com

 2009 Hahn, Gregory Verl, MD
 CAND (Lisa)

 Children’s Orthopaedic and  
Scoliosis Surgery Assoc. 
625 6th Ave. South Suite 450 
Saint Petersburg, FL 33701 
Phone: 1-(727) 568-6900 
Fax: 1-(727) 568-6919 
E-Mail: ghahn@ chortho.com

 1966 Hall, John E., MD
 EMER (Frankie)

 1501 Beacon Street, Apt 1804 
Brookline, MA 02446-4606 
E-Mail: franceshall15@ comcast.net

 1996 Halm, Henry F.H., MD
 ACTI (Astrid)

 Klinikum Neustadt 
Center for Spine Surgery and   
Scoliosis 
Am Kiebitzberg 10 
Neustadt 23730 
Germany 
Phone: 494561 544901 
Fax: 494561 544910 
E-Mail: HHalm@ schoen-kliniken.de

 2005 Halsey, Matthew F., MD
 CAND (Carol)

 Oregon Health & Science university 
3181 San Jackson Park Road 
Mail Code OP 31 
Portland, OR 97239 
Phone: 1-(503) 494-6406 
Fax: 1-(503) 494-5050 
E-Mail: halseyma@ ohsu.edu

 2000 Hamill, Christopher L., MD
 ACTI (Vikki)

 university Orthopaedics 
4949 Harlem Road 
Buffalo, NY 14226 
Phone: 1-(716) 204-0487 
Fax: 1-(716) 204-0498 
E-Mail: chamill@ kaleidahealth.org

 1989 Hammerberg, Kim W., MD
 ACTI (Lucy)

 Midwest Orthopaedics at  
Rush university Medical Center 
1611 W. Harrison, Suite 300 
Chicago, IL 60612 
Phone: 1-(312) 738-2903 
Fax: 1-(312) 738-0133 
E-Mail: kim_hammerberg@ rush.edu

 1993 Hamzaoglu, Azmi, MD
 ACTI (Nihal, MD)

 Florence Nightingale Hospital 
Ortopedi Ve Travmatoloji 
Anabilim Dali 
Topkapi Istanbul 34390 
Turkey 
Phone: 90 212 315 3636 
Fax: 90 212 234 86 89 
E-Mail: ahamzaoglu@ superonline.com

 1969 Hannon, Kenneth M., MD
 EMER (Fran)

 51 Forsythe Square 
Mobile, AL 36608 
Phone: 1-(334) 342-5833

 2008 Hanscom, David A., MD
 CAND (Babs Yohai)

 Seattle Neuroscience Institute of  
Swedish Medical Center 
550 17th Avenue, #500 
Seattle, WA 98122 
Phone: 1-(206) 320-2800 
Fax: 1-(206) 320-2887 
E-Mail: dnhanscom@ hotmail.com

 2002 Hanson, Darrell S., MD
 CAND (Sonali, MD)

 Baylor College of Medicine 
6620 Main Street, 13th Floor 
Houston, TX 77030 
Phone: 1-(713) 986-5750 
Fax: 1-(713) 986-5751 
E-Mail: dhansonmd@ yahoo.com
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 1996 Hardacker, James W., MD

 ACTI (Doris, MD)
 The Spine Institute 

13431 Old Meridian St., #200 
Carmel, IN 46032-1464 
Phone: 1-(317) 573-7733 
Fax: 1-(317) 573-7739 
E-Mail: wideright@ indy.rr.com

 1988 Hardaker, Jr., William T., MD
 EMER (Bobbie)

 Duke university Medical Center 
Box 3956 
Durham, NC 27710 
Phone: 1-(919) 684-5334 
Fax: 1-(919) 681-0634 
E-Mail: Harda001@ mc.duke.edu

 2007 Harding, Ian J., BA FRCS (Orth)
 CAND Frenchay Hospital

 Department of Orthopaedics 
Bristol BS16 1LE 
united Kingdom 
Phone: 0117 340 3744 
Fax: 0117 340 6641 
E-Mail: ian.harding@ nbt.nhs.uk

 1970 Hardy, James H., MD
 EMER (Barbara)

 1400 Sundial Court 
Fort Myers, FL 33908

 2006 Harley, Kathleen M., RN, BSN, PA-C
 ASSO university of Chicago Spine Center

 5841 S. Maryland, MC 3079 
Chicago, IL 60637-1470 
Phone: 1-(773) 702-6213 
Fax: 1-(773) 834-3531 
E-Mail: katharley@ aol.com

 1985 Harms, James J., MD
 ACTI (Ellen)

 Carle Clinic 
602 W. university Avenue 
urbana, IL 61801 
Phone: 1-(217) 383-6555 
Fax: 1-(217) 383-4459 
E-Mail: jim1529@ aol.com

 1995 Harms, Jurgen, MD
 HONO Klinikum Karlsbad-Langensteinbach

 Guttmann Str 1 
Karlsbad 76307 
Germany 
Phone: 49 7202 613892 
Fax: 49 7202 616166 
E-Mail: juergen.harms@ kkl.srh.de

 1977 Harrison, C. Scott, MD
 EMER (Sally)

 701 Bosler Avenue 
Lemoyne, PA 17043 
Phone: 1-(717) 724-4031 
Fax: 1-(717) 730-6747 
E-Mail: sharrison@ cureinternational.org

 2008 Harrop, James S., MD
 CAND (Elyse)

 Thomas Jefferson university 
909 Walnut Street, Second Floor 
Philadelphia, PA 19107 
Phone: 1-(215) 955-7959 
Fax: 1-(215) 503-9170 
E-Mail: james.harrop@ jefferson.edu

 2009  Harshavardhana, Nanjundappa S., MD, MS
 CAND Ninewells university Hospital

 Dept. of Orthopaedics, Level - 5 
Ninewells Hospital 
Dundee DD1 9SY 
united Kingdom 
Phone: 44 1382 660 111 
Fax: 44 1382 424 003 
E-Mail: ortharsh@ yahoo.co.uk

 2009 Hart, Robert A., MD
 CAND (Susan Orloff, MD)

 Oregon Health & Science university 
OHSu Orthopaedics 
3181 SW Sam Jackson Park Road 
Mail Code OP31 
Portland, OR 97239 
Phone: 1-(503) 494-6406 
Fax: 1-(503) 494-5050 
E-Mail: hartro@ ohsu.edu

 2006 Hasegawa, Kazuhiro, MD, PhD
 CAND (Emi)

 Niigata Spine Surgery Center 
2-5-22 Nishi-machi 
Niigata 950-0165 
Japan 
Phone: 81 25 382 3111 
Fax: 81 25 382 7311 
E-Mail: kazu3795jp@ yahoo.co.jp

 2006 Hasegawa, Kyoichi, MD, PhD
 CAND (Noriko)

 Sapporo Orthopaedic and  
Cardiovascular Hospital 
2-11-30, 1-jo, Kitano, Kiyota-ku 
Sapporo 004-0861 
Japan 
Phone: 81-11-881-1100 
Fax: 81-11-881-8931 
E-Mail: kyo1hase@ bf.mbn.or.jp
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 2006 Hasley, Brian P., MD

 CAND unv. of Nebraska Medical Center
 Pediatric Orthopaedics 

10506 Burt Circle 
Omaha, NE 68114 
Phone: 1-(402) 492-9767 
Fax: 1-(402) 492-9850 
E-Mail: bhasley1972@ yahoo.com

 1975 Haynes, Richard J., MD
 EMER (Sherril)

 511 West Ocotillo Road 
Phoenix, AZ 85013 
E-Mail: rhaynes@ acgme.org

 2004 Heary, Robert F., MD
 ACTI (Cara Talty)

 uMDNJ-NJ Medical School 
90 Bergen Street, Suite 8100 
Newark, NJ 07103 
Phone: 1-(973) 972-2334 
Fax: 1-(973) 972-2333 
E-Mail: heary@ umdnj.edu

 1995 Hedden, Douglas M., MD
 ACTI (Christine)

 unv. of Alberta Dept of Surgery 
2D2.23 WMC 
8440-112 Street 
Edmonton, AB T6G 2B7 
Canada 
Phone: 1-780-407-6605 
Fax: 1-(780) 407-6606 
E-Mail: dhedden@ ualberta.ca

 2002 Hedequist, Daniel J., MD
 ACTI (Celeste)

 Children’s Hospital 
Boston/Harvard Medical School 
300 Longwood Avenue 
Boston, MA 02115 
Phone: 1-(617) 355-7497 
Fax: 1-(617) 730-0459 
E-Mail: daniel.hedequist@ childrens.harvard.
edu

 1973 Heinig, Charles F., MD
 EMER 9663 Anchorage Lane

 PO Box 91 
Ware Neck, VA 23178 
E-Mail: heinigjake@ aol.com

 1975 Henke, Gunther, MD
 EMER (Irene)

 Im Riedli 
Flugbrunnen-Bolligen CH-3065 
Switzerland 
Phone: 41 31 921 5343 
Fax: 41 31 921 6692

 1975 Hensinger, Robert N., MD
 EMER (Barbara)

 university of Michigan   
Hospital and Health Center 
2912 Taubman Center 
1500 E Medical Center Dr,  
TC2912/ 5PC 53 
Ann Arbor, MI 48109-5328 
Phone: 1-(734) 936-5715 
Fax: 1-(734) 936-9710 
E-Mail: rnh@ med.umich.edu

 2002 Hepler, Matthew D., MD
 ACTI 1155 35th Lane, Suite 100

 Vero Beach, FL 32960 
Phone: 1-(772) 569-2330 
E-Mail: mdhepler@ hotmail.com

 2008 Herman, Martin J., MD
 CAND (Gabrielle Costello)

 St. Christopher’s Hospital for  
Children, Erie Ave. at Front Street 
Philadelphia, PA 19134 
Phone: 1-(215) 427-3422 
Fax: 1-(215) 427-8682 
E-Mail: martin1.herman@ tenethealth.com

 1986 Herndon, William A., MD
 ACTI (Juvi)

 university of Oklahoma  
Dept of Orthopedic Surgery 
940 NE 13th Street 
Oklahoma City, OK 73104 
Phone: 1-(405) 271-6458 
Fax: 1-(405) 271-1502 
E-Mail: William-Herndon@ ouhsc.edu

 2004 Herrera-Soto, Jose A., MD
 ACTI Arnold Palmer Hospital for Children

 83 W. Columbia Street 
Orlando, FL 32806 
Phone: 1-(321) 841-3059 
E-Mail: jose.herrera@ orlandohealth.com

 1980 Herring, John A., MD
 ACTI (Kathy)

 Texas Scottish Rite Hospital 
2222 Welborn Street 
Dallas, TX 75219-3924 
Phone: 1-(214) 559-7556 
Fax: 1-(214) 559-7570 
E-Mail: tony.herring@ tsrh.org

 1985 Herron, Larry D., MD
 ACTI (Andrea)

 1304 Ella Street, Suite A 
San Luis Obispo, CA 93401 
Phone: 1-(805) 541-4700 
Fax: 1-(805) 541-1564 
E-Mail: slopam@ sbcglobal.net
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 1999 Hess, W. Fred, MD

 ACTI (Heather)
 Geisinger Medical Center 

Janet Weis Children’s Hospital 
Dept. of Orthopaedic Surgery 
Danville, PA 17822-2130 
Phone: 1-(570) 271-6541 
Fax: 1-(570) 271-5872 
E-Mail: FHess@ Geisinger.edu

 2006 Hey, Lloyd A., MD, MS
 CAND (Lori)

 Hey Clinic, PA 
3404 Wake Forest Road, #203 
Raleigh, NC 27906 
Phone: 1-(919) 790-1717 
Fax: 1-(919) 573-9438 
E-Mail: hey@ heyclinic.com

 1995 Hiraizumi, Yutaka, MD, PhD
 ACTI (Yuka Catharine)

 Showa university  
School of Medicine 
Dept. of Orthopaedic Surgery 
1-30-7 Kamikedal, Ota-Ku 
Tokyo 145-0064 
Japan 
Phone: 81 3 5499 3392 
Fax: 81 3 5499 3392 
E-Mail: hiraizum@ med.showa-u.ac.jp

 1994 Hodges, Scott D., DO
 ACTI Center for Sports Medicine & 

 Orthopaedics 
2415 McCallie Avenue 
Chattanooga, TN 37404 
Phone: 1-(423) 624-2696 
Fax: 1-(423) 697-2059 
E-Mail: dochodges@ hotmail.com

 1999 Hodgson, Bruce F., FRACS
 ACTI (Rae Mary)

 The Marinoto Clinic 
72 Newington Avenue, Suite 4 
Maori Hill 
Dunedin 9010 
New Zealand 
Phone: 64 3 464 0784 
Fax: 64 3 464 0802 
E-Mail: bruce@ htowers.co.nz

 1985 Hoekstra, Dale V., MD
 ACTI (Stevie)

 Carrie Tingley Hospital 
1127 university Boulevard 
NE Room 3009 
Albuquerque, NM 87102 
Phone: 1-(505) 272-5214 
Fax: 1-(505) 272-6500 
E-Mail: dhoekstra@ salud.unm.edu

 1988 Hoffman, Gregory A., MD
 ACTI (Susanne)

 Orthopaedics Northeast, PC 
5050 N. Clinton Street 
Fort Wayne, IN 46825 
Phone: 1-(260) 482-9273 
Fax: 1-(260) 483-0717 
E-Mail: ndone1@ verizon.net

 1966 Holmblad, James E., MD
 EMER (Evelyn)

 18 N. Church Street 
Schenectady, NY 12305-1607

 1985 Holt, Richard T., MD
 ACTI (Sue)

 Spine Surgery, PSC 
210 E. Gray Street, #601 
Louisville, KY 40202 
Phone: 1-(502) 585-2300 
Fax: 1-(502) 584-2726 
E-Mail: holt@ spine-surgery.com

 2007 Hooley, Eric W., MD
 CAND (Rebecca)

 Canyon View Orthopedics 
1300 N. 500 E., Suite 130 
Logan, uT 84341 
Phone: 1-(435) 716-2800 
Fax: 1-(435) 716-2809 
E-Mail: hooley.md@ gmail.com

 1971 Hoppenfeld, Stanley, MD
 EMER (Norma)

 212 East 69th Street 
New York, NY 10021-5705 
Phone: 1-(914) 725-3110 
Fax: 1-(914) 725-8539 
E-Mail: hoppenfeld@ aol.com

 1991 Horton, William C., MD
 ACTI (Leah)

 Emory Orthopaedics & Spine Center 
59 Executive Park South, Suite 3000 
Atlanta, GA 30329 
Phone: 1-(404) 778-7115 
Fax: 1-(404) 778-6378 
E-Mail: william.horton@ emory.org

 2008 Hostin, Richard, MD
 CAND (Savannah)

 Baylor Scoliosis Center 
4708 Alliance Boulevard, #810 
Plano, TX 75093 
Phone: 1-(972) 985-2797 
Fax: 1-(972) 985-4797 
E-Mail: rhostin@ swscoli.com
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 2006  Howard, Andrew, MD, MSc, FRCSC

 CAND (Lianne Tile, MD)
 The Hospital for Sick Children 

Division of Orthopedic Surgery 
555 university Ave, Rm S107 Elm Wing 
Toronto, ON M5G 1X8 
Canada 
Phone: 1-(416) 813-6430 
Fax: 1-(416) 813-6414 
E-Mail: andrew.howard@ sickkids.ca

 1995 Hresko, Michael Timothy, MD
 ACTI (Ellen Gravallese, MD)

 Children’s Hospital Boston 
Dept of Orthoapedic Surgery 
300 Longwood Avenue 
Boston, MA 02115 
Phone: 1-(617) 355-7497 
Fax: 1-(617) 730-0465 
E-Mail: Timothy.Hresko@ childrens.harvard.
edu

 2009 Hsieh, Patrick C., MD, MSc
 CAND (Sonya, MD)

 university of Southern California 
Department of Neurosurgery 
1200 N. State Street, Suite 5046 
Los Angeles, CA 90033 
Phone: 1-(323) 226-7421 
Fax: 1-(323) 226-7833 
E-Mail: phsieh@ usc.edu

 2008 Hsu, Brian, MD
 CAND (Felicity)

 Children’s Hospital at Westmead 
14 Brisbane Avenue 
East Lindfield, NSW 2070 
Australia 
Phone: 61 4144 34047 
E-Mail: brian.hsu@ ozemail.com.au

 1987 Hsu, John D., MD
 EMER (Francine)

 9060 Suva Street 
Downey, CA 90240-0004 
Phone: 1-(562) 861-4596 
Fax: 1-(562) 861-5487 
E-Mail: jdhsu@ usc.edu

 2007 Hsu, Victor W., MD
 CAND (Elizabeth)

 OrthopaediCare 
2400 Maryland Road, Suite 20 
Willow Grove, PA 19090 
Phone: 1-(215) 830-8700 
E-Mail: vicwhsu@ gmail.com

 1993 Hu, Serena S., MD
 ACTI (John Lenox)

 uCSF Medical Center 
Orthopaedic Surgery, Mu 320 W 
500 Parnassus Avenue 
San Francisco, CA 94143-0728 
Phone: 1-(415) 476-1167 
Fax: 1-(415) 476-1304 
E-Mail: hus@ orthosurg.ucsf.edu

 2003 Huang, Robert Po-Chen, MD
 CAND (Karen)

 Center for Pediatric Orthopaedics & 
Scoliosis 
1432 South Dobson Road, Suite 304 
Mesa, AZ 85202 
Phone: 1-(480) 512-7400 
Fax: 1-(480) 512-7500 
E-Mail: robert.huang@ bannerhealth.com

 1998 Huang, Tsung-Jen, MD
 ACTI (Jin-Yann)

 Chang Gung university 
Department of Orthopedic Surgery 
Chang Gung Memorial Hospital 
6, Sec West, Chia Pu Rd, Putz City 
Chia-Yi 613 
Taiwan 
Phone: 886 5 362 1000 x2004 
Fax: 886 5 362 3005 
E-Mail: tjhuang@ mail.cgu.edu.tw

 1998 Huckell, Cameron B., MD
 ACTI Pinnacle Orthopedic and 

 Spine Specialists 
700 Michigan Avenue 
Buffalo, NY 14203 
Phone: 1-(716) 854-5700 
Fax: 1-(716) 854-5800 
E-Mail: huckell19@ aol.com

 2004 Huddleston, III, Paul M., MD
 ACTI (Jeanne, MD)

 Mayo Clinic 
200 First Street SW 
Rochester, MN 55905 
Phone: 1-(507) 284-8309 
Fax: 1-(507) 284-5539 
E-Mail: huddleston.paul@ mayo.edu

 1982 Huizenga, Bernard A., MD
 EMER (Judith)

 W763 Rome Oak Hill Road 
Palmyra, WI 53156 
E-Mail: huizenga@ centurytel.net
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 1995 Huler, Robert J., MD

 ACTI (Kylene, MD)
 OrthoIndy 

8450 NorthWest Boulevard 
Indianapolis, IN 46278 
Phone: 1-(317) 802-2490 
Fax: 1-(317) 802-2898 
E-Mail: rhulermd@ gmail.com

 2004 Hunt, Leonel A., MD
 CAND Institute for Spinal Disorders

 Cedars-Sinai Medical Center 
444 S. San Vicente Blvd., #800 
Los Angeles, CA 90048 
Phone: 1-(310) 423-9834 
Fax: 1-(310) 423-8928 
E-Mail: huntl@ cshs.org

 1972 Hurley, John H., MD
 EMER 3231 W. Boone Ave., Suite 20

 Spokane, WA 99201 
E-Mail: jdhhurley@ comcast.net

 2008 Hwang, Ki Soo, MD
 CAND university Spine Center

 504 Valley Road 
2nd Floor, Suite 203 
Wayne, NJ 07470 
Phone: 1-(973) 686-0700 
Fax: 1-(973) 686-0701 
E-Mail: spinemed@ gmail.com

 1997 Hynes, Richard A., MD
 ACTI (Diane)

 The B.A.C.K Center 
2222 S. Harbor City Blvd., Suite 610 
Melbourne, FL 32901 
Phone: 1-(321) 723-7716 x1510 
Fax: 1-(321) 723-0604 
E-Mail: rhynesmd@ aol.com

 1989  Ibrahim, Kamal N., MD, FRCS(C), MA
 ACTI (Lucy, MD)

 M and M Orthopedics 
1 South 224 Summit Ave., #203 
Oakbrook Terrace, IL 60181 
Phone: 1-(630) 620-4141 x6703 
Fax: 1-(630) 620-4174 
E-Mail: kichicago@ aol.com

 2010 Iida, Takahiro, MD, PhD
 CAND (Tomoko)

 Dokkyo Medical university Hospital 
2-1-50 Minami-Koshigaya 
Koshigaya 343-8555 
Japan 
Phone: 81 48 965 1111 
Fax: 81 48 965 4700 
E-Mail: takiida@ dokkyomed.ac.jp

 1996 Illes, Tamas, MD, PhD, DSc
 ACTI (Catherine Feidt, MD)

 university of Pecs Clinical Center 
Department of Orthopedic PECS 
Ifjusag ut 13 
Pecs H-7624 
Hungary 
Phone: 367 253 6206 
Fax: 367 253 6211 
E-Mail: tamas.illes@ aok.pte.hu

 2006 Inoue, Masatoshi, MD
 CAND (Hisae)

 Chiba Saisei-kai Narashino Hospital 
1-1-1 Izumi 
Narashino, Chiba 275-8580 
Japan 
Phone: 81 47 473 1281 
Fax: 81 47 478 6601 
E-Mail: inoue3939@ s5.dion.ne.jp

 1986 Isaza, Jorge E., MD
 ACTI (Ana Maria)

 8080 Bluebonnet Blvd., Suite 3200 
Baton Rouge, LA 70810 
Phone: 1-(225) 924-2424 
Fax: 1-(225) 408-7869 
E-Mail: jorgeisaza@ cox.net

 2010 Ito, Manabu, MD, PhD
 CAND (Yasuko)

 Hokkaido university 
Department of Ortho Surgery 
N15, W7, Chuo-ku 
Sapporo 060-8638 
Japan 
Phone: 81 11 706 5934 
Fax: 81 11 706 6054 
E-Mail: maito@ med.hokudai.ac.jp

 2000 Iwinski, Jr., Henry J., MD
 ACTI (Lesley)

 Shriners Hospital for Children 
1900 Richmond Road 
Lexington, KY 40502-1298 
Phone: 1-(859) 266-2101 
Fax: 1-(859) 268-5636 
E-Mail: hiwinski@ shrinenet.org

 2005 Izquierdo, Enrique, MD
 CAND (Concha Alonso)

 C/Jesus Martin, 8. Chalet 
Pozuelo De Alarcon 
Madrid 28223 
Spain 
Phone: 34 91 352 5793 
E-Mail: enriqueizquierdo@ telefonica.net
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 1986 Jackman, Kenneth V., MD

 EMER (Carol)
 Strong Memorial Hospital 

601 Elmwood Ave., Box 665 
Rochester, NY 14642-0001 
Phone: 1-(585) 275-4903 
Fax: 1-(716) 756-4727 
E-Mail: van@ loonlanding.net

 1983 Jackson, Robert K., FRCS
 EMER (Maggie)

 Well Cottage May Lane Pilley 
Lymington Hants S041 5QR 
united Kingdom 
Phone: 01590 678570 
E-Mail: jackson.rk@ virgin.net

 1989 Jackson, Roger P., MD
 ACTI (Sandy)

 Spine & Scoliosis Surgery, Inc. 
Medical Plaza North 
2750 Clay Edwards Dr., Suite 600 
North Kansas City, MO 64116 
Phone: 1-(816) 471-6611 
Fax: 1-(816) 471-6192 
E-Mail: roger.jackson@ rogerpjackson.com

 1997 Jacobs, George B., MD
 EMER (Rosanne)

 5506 Harbour Preserve Circle 
Cape Coral, FL 33914 
E-Mail: gbj@ ix.netcom.com

 1996 Jacobsen, Finn Stig, MD
 EMER (Marie)

 Marshfield Clinic 
1000 N. Oak Avenue 
Marshfield, WI 54449 
Phone: 1-(715) 387-5202 
Fax: 1-(715) 387-5754 
E-Mail: jacobsen.f.stig@ marshfieldclinic.org

 1998 James, Stephen B., DO
 ACTI (Janice, RN)

 1100 Northside Forsyth Drive 
Suite 340 
Cumming, GA 30041 
Phone: 1-(770) 886-8111 
Fax: 1-678-341-6788 
E-Mail: jamessb@ resurgens.com

 1999 Jamrich, Eric R., MD
 ACTI (Andrea Barrett-Jamrich)

 Rocky Mountain Spine Clinic 
10103 Ridge Gate Parkway, #306 
Lone Tree, CO 80124 
Phone: 1-(303) 225-8120 
Fax: 1-(303) 225-8130 
E-Mail: ericjamrich@ comcast.net

 2009 Jarosz, Todd S., MD
 CAND (Patricia M.)

 2390 Hemby Lane 
Greenville, NC 27834 
Phone: 1-(252) 752-9794

 1993 Jarvis, James G., MD
 ACTI CHEO

 401 Smyth Road 
Ottawa, ON K1H 8L1 
Canada 
Phone: 1-(613) 737-7600 x2586 
Fax: 1-(613) 738-4840 
E-Mail: jarvis@ cheo.on.ca

 1993 Javidan, Nosrat, MD
 ACTI (Manijeh Ezatvar)

 1000 Newberry Road, Suite 120 
Newbury Park, CA 91320 
Phone: 1-(805) 375-0202 
Fax: 1-(805) 375-2221 
E-Mail: njavidan@ hotmail.com

 1983 Jayakumar, Shanmuga, MD
 EMER (Mirla)

 Alfred I Du Pont Institute 
1600 Rockland Road, PO Box 269 
Wilmington, DE 19899 
Phone: 1-(302) 651-5911 
Fax: 1-(302) 651-5951 
E-Mail: sjayakumar@ nemours.org

 2009 Jea, Andrew H., MD
 CAND Texas Children’s Hospital

 6621 Fannin Street 
Houston, TX 77030 
Phone: 1-(832) 822-3950 
Fax: 1-(713) 796-9636 
E-Mail: ajea@ bcm.edu

 2008 Jeong, Gerard K., MD
 CAND (Stefanie Schluender)

 Tucson Orthopaedic Institute 
2424 N. Wyatt Drive, Suite 100 
Tucson, AZ 85712 
Phone: 1-(520) 784-6303 
Fax: 1-(520) 784-6338 
E-Mail: gkjeong@ yahoo.com

 2001 Jeong, Soon-Taek, MD
 ACTI (Hea-Ju Lee)

 Gyeong-Sang National university 
Ortho Surgery Department 
College of Medicine 
Gyeong-Sang Namdo 
Jinju 660-702 
Korea 
Phone: 82 55 750 8101 
Fax: 82 55 754 0477 
E-Mail: ssurgeon@ nongae.gsnu.ac.kr
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 2003 Jofe, Michael H., MD

 ACTI (Stephaine)
 Joe DiMaggio Childrens Hospital 

Division of Pediatric Orthopaedics 
1150 N. 35th Avenue, Suite 345 
Hollywood, FL 33021 
Phone: 1-(954) 265-6300 
Fax: 1-(954) 961-3600 
E-Mail: mjofe@ mhs.net

 2003 Johari, Ashok N., MD
 ACTI (usha)

 Children’s Orthopaedic Centre 
Bobby Apartments 
Lady Jamshedji Road, Mahim 
Mumbai, Mumbai 400 016 
India 
Phone: 091 22 2437 4040 
Fax: 091 22 2436 5050 
E-Mail: drashokjohari@ hotmail.com

 2004 Johnson, J. Patrick, MD
 CAND (Nancy)

 Cedars Sinai Institute for  
Spinal Disorders 
444 South San Vincente Blvd., #800 
Los Angeles, CA 90048 
Phone: 1-(310) 423-9710 
Fax: 1-(310) 423-9767 
E-Mail: johnsonjp@ cshs.org

 1985 Johnson, John R., MD
 ACTI Spine Institute

 210 E. Gray Street, #900 
Louisville, KY 40202-3905 
Phone: 1-(502) 584-7525 
Fax: 1-(502) 584-6851 
E-Mail: jashley@ spinemds.com

 1987 Johnston, Charles E., MD
 ACTI (Ellen)

 Texas Scottish Rite Hospital 
2222 Welborn Street 
Dallas, TX 75219-3993 
Phone: 1-(214) 559-7558 
Fax: 1-(214) 559-7570 
E-Mail: charles.johnston@ tsrh.org

 1973 Jones, Donald A., MD
 EMER (Jacqueline D.)

 2039 Lelepau Pl 
Honolulu, HI 96821-2613 
E-Mail: mybones4@ yahoo.com

 1983 Jones, Eric T., MD
 ACTI (Debbie)

 Children’s Hospital of Michigan 
3901 Beaubien Boulevard 
Detroit, MI 48201-2119 
Phone: 1-(313) 745-5581 
Fax: 1-(313) 745-5742 
E-Mail: ejones2@ dmc.org

 2009 Joseph, Jr., Samuel Abraham, MD
 CAND Moreno Spine & Scoliosis

 Tampa Medical Tower 
2727 Martin Luther King Jr. Blvd,  
#250 
Tampa, FL 33607 
Phone: 1-(813) 870-1206 
Fax: 1-(813) 877-5913 
E-Mail: sjspine@ gmail.com

 2005 Joshi, Ajeya P., MD
 CAND (Anjali G.)

 The San Antonio  
Orthopaedic Group 
1200 Brooklyn Ave., # 320 
San Antonio, TX 78212 
Phone: 1-(210) 396-5260 
Fax: 1-(210) 396-5266 
E-Mail: ajoshi@ tsaog.com

 2005 Kager, Amy N., RN
 ASSO Children’s Hospital

 3020 Children’s Way 
Mail Code 5063 
San Diego, CA 92123 
Phone: 1-(858) 576-1700 x4289 
Fax: 1-(858) 966-7809 
E-Mail: akager@ rchsd.org

 1995 Kahmann, Richard D., MD
 ACTI (Andria)

 2324 Bath Street 
Santa Barbara, CA 93105 
Phone: 1-(805) 682-7801 
Fax: 1-(805) 687-5342 
E-Mail: ortho@ cox.net

 1982 Kahn, III, Alfred, MD, FACS
 ACTI (Susan)

 Cincinnati Spine Institute 
9250 Blue Ash Road 
Cincinnati, OH 45242-6822 
Phone: 1-(513) 792-7445 
Fax: 1-(513) 792-7451 
E-Mail: akahn3@ choice.net

 1991 Kalen, Vicki, MD
 EMER Concentra Medical Center

 3402 E. Broadway 
Tucson, AZ 85716 
Phone: 1-(520) 881-0050 
E-Mail: vickikalen@ comcast.net
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 2007 Kambach, Brandon J., MD

 CAND (Sarah)
 Jacksonville Orthopaedic Institute 

14540 St. Augustine Road  
Suite 2201 
Jacksonville, FL 32258 
Phone: 1-(904) 346-3465 
E-Mail: spinemd4@ yahoo.com

 1966 Kane, William J., MD, PhD
 EMER (Elizabeth)

 Minneapolis Orthopaedics 
825 S. 8th Street, #550 
Minneapolis, MN 55404 
Phone: 1-(612) 333-5000 
Fax: 1-(612) 333-6922 
E-Mail: wjkmd@ yahoo.com

 1983 Kaneda, Kiyoshi, MD
 EMER (Michiyo)

 Hokushin Orthopaedic Hospital 
3-3-1-18 Kikusuimotomachi 
1-2-18 Kashiwaoka,Makomanai, 
Shiroishi-ku, Sapporo 003-0823 
Japan 
Phone: 81 11 871 3660 
Fax: 81 11 871 4237 
E-Mail: kaneda@ aqua.plala.or.jp

 1999 Kanel, Jeffrey S., MD
 ACTI (Renee)

 Pediatric Orthopedics of  
Silicon Valley 
2512 Samaritan Court, Suite K 
San Jose, CA 95124-4002 
Phone: 1-(408) 358-5156 
Fax: 1-(408) 358-2362 
E-Mail: jskanel@ garlic.com

 2009 Kanemura, Tokumi, MD, PhD
 CAND (Yumi)

 Spine Center, Konan Kosei Hospital 
137 Oomatsubara Takayachou 
Konan 483-8704 
Japan 
Phone: 81 587 51 3333 
Fax: 81 587 51 3300 
E-Mail: spinesho@ vmail.plala.or.jp

 1995 Karaikovic, Eldin E., MD, PhD
 ACTI Evanston Northwestern Healthcare

 Department of Orthopaedic Surgery 
1000 Central Street, Suite 880 
Evanston, IL 60201 
Phone: 1-(847) 570-2820 
Fax: 1-(847) 733-5060 
E-Mail: ekaraikovic@ northshore.org

 1993 Karlin, Lawrence I., MD
 ACTI (Judith)

 The Children’s Hospital Boston 
Department of Orthopaedics 
300 Longwood Avenue 
Boston, MA 02115 
Phone: 1-(617) 355-7132 
Fax: 1-(617) 730-0321 
E-Mail: lawrence.karlin@ childrens.harvard.edu

 1998 Karol, Lori Ann, MD
 ACTI (Robert)

 Texas Scottish Rite Hospital for  
Children 
2222 Welborn Street 
Dallas, TX 75219 
Phone: 1-(214) 559-7555 
Fax: 1-(214) 559-7570 
E-Mail: lori.karol@ tsrh.org

 2002 Kasten, Michael D., MD
 ACTI Healthcare Midwest Spine Center

 601 John Street, Suite M-206B 
Kalamazoo, MI 49007-5359 
Phone: 1-(269) 488-8355 
Fax: 1-(269) 488-8356 
E-Mail: mikekasten@ jasnetworks.net

 1998 Katz, Donald E., BS, CO
 ASSO (Katie)

 Texas Scottish Rite Hospital for Children 
2222 Welborn Street 
Dallas, TX 75219-3993 
Phone: 1-(214) 559-7605 
Fax: 1-(214) 559-7612 
E-Mail: Don.Katz@ tsrh.org

 1999 Kawakami, Noriaki, MD
 ACTI (Akiko)

 Meijo Hospital 
Dept of Orthopedics &  
Spine Surgery 
1-3-1 Sannomaru, Naka-ku 
Nagoya 460-0001 
Japan 
Phone: 81 52 201 5311 
Fax: 81 52 201 5318 
E-Mail: nupriver@ sea.plala.or.jp

 2005 Kebaish, Khaled, MD
 CAND Johns Hopkins university

 601 North Caroline Street  
Suite 5243 
Baltimore, MD 21287-0882 
Phone: 1-(410) 955-3376 
Fax: 1-(410) 614-1451 
E-Mail: kkebais@ jhmi.edu
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 1992 Keenen, Timothy L., MD

 ACTI (Tana)
 Pacific Spine Specialists, PC 

19260 SW 65th Avenue, #270 
Tualatin, OR 97062 
Phone: 1-(503) 885-9391 
Fax: 1-(503) 783-0909 
E-Mail: tk@ orspine.com

 1970 Keim, Hugo A., MD
 EMER (Alicia)

 16101 Carencia Lane 
Odessa, FL 33556-3278 
Phone: 1-(813) 920-2737 
Fax: 1-813-920-7661 
E-Mail: hugokeim@ earthlink.net

 1996 Keller, Paul M., MD
 ACTI (Debra)

 1341 Medical Park Drive, #201 
Melbourne, FL 32901-3217 
Phone: 1-(321) 768-9914 
Fax: 1-(321) 722-0070 
E-Mail: spinedoc@ cfl.rr.com

 1973 Keller, Robert B., MD
 EMER (Marie)

 Maine Spine and Rehabilitation 
49 Spring Street 
Scarborough, ME 04074 
Phone: 1-(207) 885-4467 
Fax: 1-(207) 338-6764 
E-Mail: keller@ bluestreakme.com

 2009 Kelly, Derek M., MD
 CAND (Hallie)

 Campbell Clinic 
1400 S. Germantown Road 
Germantown, TN 38138 
Phone: 1-(901) 759-5552 
Fax: 1-(901) 759-5516 
E-Mail: dkelly@ campbellclinic.com

 1975 Kettleson, David N., MD
 EMER (Karen)

 15993 County Road 36 
Crosslake, MN 56442 
E-Mail: dkettleson@ crosslake.net

 1995 Kharrat, Khalil Emile, MD
 ACTI (Marie-Jose)

 Hotel Dieu De France Hospital 
Achrafieh 
Beirut 
Lebanon 
Phone: 961 1 615 300 #9311 
Fax: 961 1 615 300 #9311 
E-Mail: kharratk@ gmail.com

 2006 Khoury, Joseph G., MD
 CAND (Carrie)

 The Children’s Hospital of Alabama 
ACC 316, 1600 7th Ave. South 
Birmingham, AL 35233-1711 
Phone: 1-(205) 939-5784 
Fax: 1-(205) 939-6049 
E-Mail: joseph.khoury@ ortho.uab.edu

 2009 Kieffer, Jerry, MD
 CAND (Franciska)

 Clinique Pediatrique CHL 
4. Rue E Barble 
Luxembourg L- 1210 
Luxembourg 
Phone: 352 4411 8089 
Fax: 352 441323 
E-Mail: kieffer-j.jerry@ chl.lu

 1993 Killian, John T.
 ACTI Orthopedics for Kids

 2660 10th Avenue South, POB 1 
Suite 107 
Birmingham, AL 35205 
Phone: 1-(205) 933-8588 
Fax: 1-(205) 933-8573 
E-Mail: drjkillian@   
orthopedicsforkids.com

 2007 Kim, Choll W., MD, PhD
 CAND (Jacquie)

 Spine Institute of San Diego,  
Center for Minimally Invasive  
Spine Surgery 
6719 Alvarado Rd #308 
San Diego, CA 92120 
Phone: 1-(619) 265-7912 
Fax: 1-(619) 265-7922 
E-Mail: chollkim@ smiss.org

 1998 Kim, Eung-Ha, MD
 ACTI (Sun-Ok Yoon)

 Soonchunhyang university  
Bucheon Hospital 
Department of Orthopedics 
1174 Chung-Dong Wonmi-Ku  
Bucheon-Si 
Seoul 420-853 
Korea 
Phone: 82 032 621 5259 
Fax: 82 032 324 9577 
E-Mail: eungha@ schbc.ac.kr
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 2006 Kim, Hak-Sun, MD

 CAND (Hea-Kyoung Kim-Lee)
 Gangnam Severance Hospital 

Department of Orthopaedic Surgery 
unjuro-612, PO Box-1217 
Kangnam-ku, Kang-Nam  
Seoul 135-720 
Korea 
Phone: 822 2019 3411 
Fax: 822 573 5393 
E-Mail: haksunkim@ yuhs.ac

 1998 Kim, Jin-Hyok, MD
 ASSO (Hae-Kyung)

 Inje university Sanggye  
Paik Hospital 
761 -1 Sanggye 7-Dong 
Nowon-Gu 
Seoul 139-707 
Korea 
Phone: 822 950 1290 
Fax: 822 3392 1101 
E-Mail: kjh1026@ paik.ac.kr

 1998 Kim, Ki-Tack, PhD
 ASSO (Myung-Young)

 Kyung-Hee Spine Center 
Kyung Hee university 
#149 Sangil-dong Gangdong-Gu 
Seoul 134-727 
Korea 
Phone: 822 440 7485 
Fax: 822 440 6148 
E-Mail: ktkim@ khmc.or.kr

 2004 Kim, Yongjung J., MD
 ACTI (Sarah)

 Columbia university  
Medical Center 
Dept. of Orthopaedic Surgery 
622 West 168th Street, PH-11 
New York, NY 10032 
Phone: 1-(212) 305-5391 
Fax: 1-(212) 305-4040 
E-Mail: yk2299@ columbia.edu

 2009 Kim, Youngbae B., MD, PhD
 CAND (Soo Young Shin)

 Seoul Veterans Hospital 
6-2, Dunchon-Dong, Gangdong-Gu 
Seoul 134-791 
Korea 
Phone: 82 2 2225 1351 
Fax: 82 2 2225 1910 
E-Mail: drortho@ korea.com

 2010 Kim, Young-Woo, MD, PhD
 CAND (Jin Park)

 Hangang Sacred Heart Hospital 
Spine Center 
Hallym unv. College of Medicine 
94-200 Yeongdeungpo-Dong 
Yeongdeungpo-Gu 
Seoul 150-719 
Korea 
Phone: 82 2 2639 5650 
Fax: 82 2 2639 5654 
E-Mail: ywkimmd@ yahoo.com

 2007 Kinchen, Melanie B., MD
 CAND (Ernest)

 Baylor Grapevine 
North Texas Orthopaedics 
Integrated Spine Associates 
2535 Ira E Woods Ave 
Grapevine, TX 76051-3930 
Phone: 1-(817) 481-2121 
E-Mail: mkinchen@ ntxortho.com

 1986 King, Andrew G., MD
 ACTI (Carey)

 LSu Health Science Center 
Dept. of Orthopedics 
1542 Tulane Ave 
New Orleans, LA 70112 
Phone: 1-(504) 568-4680 
Fax: 1-(504) 568-4466 
E-Mail: aking@ lsuhsc.edu

 2003 King, Erik C.B., MD
 ACTI Children’s Memorial Hospital

 Div of Pediatric Ortho Surgery 
2300 Children’s Plaza, #69 
Chicago, IL 60614 
Phone: 1-(773) 327-0992 
Fax: 1-(773) 327-1166 
E-Mail: eking@  childrensmemorial.org

 1986 King, Howard A., MD
 ACTI (Becky)

 Intermountain Orthopaedics 
600 N. Robbins Road, Suite 401 
Boise, ID 83702 
Phone: 1-(208) 383-0201 
Fax: 1-(208) 383-1130 
E-Mail: hking@ intermountainortho.com

 1975 King, John D., MD
 EMER (Karen, MD)

 18411 Clark Street, #302 
Tarzana, CA 91356-3506 
Phone: 1-(818) 708-3333 
Fax: 1-(818) 708-9643 
E-Mail: naticus@ aol.com
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 2009 Kishan, Shyam, MD, MB, MS, DNB

 CAND (Sharmila Roy Chowdhury)
 Loma Linda university  

Medical Center 
Orthopaedic Surgery 
11406 Loma Linda Dr., #213 
Loma Linda, CA 92354 
Phone: 1-(909) 558-6444 
Fax: 1-(909) 558-6118 
E-Mail: SKishan@ llu.edu

 1995 Kitahara, Hiroshi, MD
 ASSO (Mie)

 Narashino Daiichi Hospital 
5-5-25, Tsudnuma 
Narashino 275-8555 
Japan 
Phone: 81 47 454 1511 
Fax: 81 47 451 8841 
E-Mail: khiroshi@ green.ocn.jp

 1975 Klassen, Rudolph A., MD
 EMER (Frieda)

 Mayo Clinic 
200 First Street, SW 
Rochester, MN 55905-0001 
Phone: 1-(507) 284-0388 
Fax: 1-(507) 266-2533

 2010 Klineberg, Eric O., MD
 CAND (Joy)

 university of California- Davis 
4860 Y Street, Suite 3800 
Sacramento, CA 95817 
Phone: 1-(916) 734-5476 
Fax: 1-(916) 734-7904 
E-Mail: eric.klineberg@  ucdmc.ucdavis.edu

 1984 Kling, Jr., Thomas F., MD
 EMER (Sandy)

 11941 Sand Dollar Circle 
Indianapolis, IN 46256 
Phone: 1-(317) 274-8326 
Fax: 1-(317) 274-3702 
E-Mail: tkling@ iupui.edu

 1997 Knapp, Jr., Dennis Raymond, MD
 ACTI (Deborah)

 Orlando Health 
83 West Columbia Street 
Orlando, FL 32806 
Phone: 1-(321) 841-3059 
Fax: 1-(321) 841-3075 
E-Mail: raymond.knapp@   
orlandohealth.com

 1991 Knight, Reginald Quentin, MD
 ACTI (Shelley)

 Bassett Healthcare 
One Atwell Road 
Department of Surgery 
Bassett Spine Care Institute 
Cooperstown, NY 13326 
Phone: 1-607-547-6672 
Fax: 1-(607) 547-4786 
E-Mail: reginald.knight@ bassett.org

 2003 Kolavo, Jerome L., MD
 ACTI OAD Orthopaedics

 27650 Ferry Road 
Warrenville, IL 60555 
Phone: 1-(630) 225-2663 
Fax: 1-(630) 225-2493 
E-Mail: jerome.kolavo@  oadortho.com

 2010 Kono, Katsuki, MD
 CAND (Yumiko)

 Saiseikai Kanagawa-ken Hospital 
6-6 Tomiya-cho, Kanagawa-ku 
Yokohama 221-8601 
Japan 
Phone: 81 45 432 1111 
Fax: 81 45 432 1119 
E-Mail: kkono@ kanagawa.saiseikai.or.jp

 1992 Koop, Steven E., MD
 ACTI (Debra)

 Gillette Children’s  
Specialty Healthcare 
200 E. university Avenue 
Saint Paul, MN 55101 
Phone: 1-(651) 229-3990 
Fax: 1-(651) 229-3844 
E-Mail: koopx001@ umn.edu

 2007 Koptan, Wael, MD
 CAND (Rania Fahmy)

 60, Gezzirat ElArab Street 
Third Floor, App 5 
Geiza 12411 
Egypt 
Phone: 002 02 3027 417 
E-Mail: waelkoptan@ yahoo.com

 1998 Korovesis, Panagiotis, MD, PhD
 ACTI (Dimitra)

 General Hospital Agios Andreas 
Orthopaedic Department 
1 Tsertidou Street 
Patras 26224 
Greece 
Phone: 30 26 1031 5824 
Fax: 30 26 1036 1596 
E-Mail: korovess@ otenet.gr
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 2008 Koski, Tyler, MD

 CAND (Aimee)
 Northwestern university 

676 N. Saint Clair, Suite 2210 
Chicago, IL 60611 
Phone: 1-(312) 695-4053 
Fax: 1-(312) 695-0225 
E-Mail: tkoski@ nmff.org

 1998 Kostial, Patricia N., BSN, RN
 ASSO (Michael)

 San Diego Center for  
Spinal Disorders 
4130 La Jolla Village Drive 
Suite 300 
La Jolla, CA 92037-1481 
Phone: 1-(858) 678-0610 
Fax: 1-(858) 678-0007 
E-Mail: pkostial@ sandiego-spine.com

 1973 Kostuik, John P., MD
 EMER (Elizabeth)

 751 Miller Drive SE, Suite F1 
Leesburg, VA 20175 
Phone: 1-(571) 594-7419 
Fax: 1-(703) 777-4338 
E-Mail: jkostuik@ K2m.com

 2008 Kozinski, Angela, CO
 ASSO Bio Concepts Inc.

 100 Tower Drive, Suite 101 
Burr Ridge, IL 60527 
Phone: 1-(630) 986-0007 
Fax: 1-(630) 986-0151 
E-Mail: hrly_d_angel@ yahoo.com

 1993 Krajbich, Joseph Ivan, MD
 ACTI (Diane Holmes)

 Shriners Hospitals for Children 
3101 SW Sam Jackson Park Road 
Portland, OR 97239 
Phone: 1-(503) 221-3424 
Fax: 1-(503) 221-3490 
E-Mail: ikrajbich@ shrinenet.org

 1988 Kraus, David R., MD
 EMER (Susan)

 200 Delafield Road, Suite 1040 
Pittsburgh, PA 15215-3205 
Phone: 1-(412) 782-3990 
Fax: 1-(412) 782-3993

 1994 Krengel, III, Walter F., MD
 ACTI (Liz)

 Seattle Children’s Hospital 
M/S W7706, Dept of Orthopedics 
PO Box 5371 
Seattle, WA 98105-0371 
Phone: 1-(206) 987-5678 
Fax: 1-(206) 987-3852 
E-Mail: wally.krengel@ seattlechildrens.org

 1995 Krismer, Martin, MD
 ACTI (Ingrid)

 university of Innsbruck 
Dept of Orthopaedics 
Anichstrasse 35 
Innsbruck A-6020 
Austria 
Phone: 43 676 846 07275 
Fax: 43 512 504 22701 
E-Mail: martin.krismer@ uki.at

 1994 Kuflik, Paul L., MD
 ACTI (Shelli)

 10 union Square East, Suite 5P 
New York, NY 10003 
Phone: 1-(212) 844-8689 
Fax: 1-(212) 844-8697 
E-Mail: pkuflik@ verizon.net

 2001 Kuklo, Timothy R., MD, JD
 ACTI (Linda)

 Spine Austin 
3001 Bee Caves Rd, Ste 200 
Austin, TX 78746 
Phone: 1-(512) 454-1234 
E-Mail: kuklo83@ msn.com

 1997 Kula, Jr., Thomas A., MD
 ACTI (Allyn)

 555 Knowles Drive, Suite 201 
Los Gatos, CA 95030 
Phone: 1-(408) 378-7240 
Fax: 1-(408) 378-3849 
E-Mail: tkula@ spinal-surgeons.com

 1992 Kumano, Kiyoshi, MD
 EMER (Noriko)

 JPSTSS 
Kosugi-cho 1-526-8-105 
Nakahara-ku 
Kawasaki 211-0021 
Japan 
Phone: 81 44 722 6484 
Fax: 81 44 722 6484 
E-Mail: office@ jpstss.jp

 2007 Kumar, Anant, MD
 CAND (Vanitha)

 7720 S. Broadway, #240 
Littleton, CO 80120 
Phone: 1-(303) 788-5230 
Fax: 1-(303) 788-5273 
E-Mail: akumar2206@ msn.com

 1967 Kunkel, Melvin G., MD
 EMER #11 - 1861 Maple Bay Road

 Duncan, BC V9L 5K3 
Canada
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 2008 Kuntz, IV, Charles, MD

 CAND (Mary E.)
 university of Cincinnati  

Mayfield Clinic 
Mayfield Clinic & Spine Institute 
222 Piedmont Avenue, Suite 3100 
Cincinnati, OH 45219 
Phone: 1-(513) 475-8667 
Fax: 1-(513) 475-8664 
E-Mail: charleskuntz@ yahoo.com

 2009 Kwon, Brian K., MD, PhD, FRCSC
 CAND university of British Columbia

 Dept. of Ortho., Rm 6196  
Blusson Spinal Cord Center 
818 West 10th Avenue 
Vancouver, BC V5Z 1M9 
Canada 
Phone: 1-(604) 875-5857 
Fax: 1-(604) 875-8223 
E-Mail: brian.kwon@ vch.ca

 2006 La Marca, Frank, MD
 CAND (Valerie)

 university of Michigan 
Neurosurgery 
1500 East Medical Center Drive 
TC 3552, Box 5338 
Ann Arbor, MI 48109-5338 
Phone: 1-(734) 936-5024 
Fax: 1-(734) 936-9294 
E-Mail: flamarca@ med.umich.edu

 1990 Labelle, Hubert, MD
 ACTI (Johanne Vandal)

 Hospital Sainte-Justine Ortho Dept 
3175 Ch. Cote Ste-Catherine 
Montreal, QC H3T 1C5 
Canada 
Phone: 1-(514) 345-4876 
E-Mail: hubert.labelle@ umontreal.ca

 2000 Labiak, John J., MD
 ACTI (Eileen)

 SuNY HSC at Stony Brook 
290 E. Main Street, #200 
Smithtown, NY 11787-2916 
Phone: 1-(631) 265-1855 
Fax: 1-(631) 724-2579 
E-Mail: jlabiak@ optonline.net

 2006 Labrom, Robert D., MD
 CAND (Catriona)

 The Wesley Hospital 
Evan Thomson Bld. Level 10  
24 Chasely St, Suite 14 
Auchenflower 
Brisbane, QLD 4066 
Australia 
Phone: 61 7 3721 8600 
Fax: 61 7 3721 8666 
E-Mail: robert.labrom@ qcos.net.au

 2010 Lafage, Virginie C., PhD
 ASSO NYu Hospital for Joint Diseases

 380 2nd Avenue, Suite 1001 
New York, NY 10003 
Phone: 1-(212) 598-6763 
Fax: 1-(646) 654-3569 
E-Mail: virginie.lafage@ gmail.com

 1989 LaGrone, Michael O., MD
 ACTI (Vicki)

 13 Medical Drive 
Amarillo, TX 79106 
Phone: 1-(806) 354-2529 
Fax: 1-(806) 354-2956 
E-Mail: michael.lagrone@ gmail.com

 1984 LaMont, Richard L., MD
 EMER (Jane)

 41110 Fox Run #T04 
Novi, MI 48377-4816

 2003 Lapp, Mark A., MD
 ASSO (Lisa)

 Merrimack Valley Spine Center 
222 Merrimack Street, Suite 300 
Lowell, MA 01852 
Phone: 1-(978) 654-5050 
E-Mail: ml.lapp@ verizon.net

 1992 Lauerman, William C., MD
 ACTI (Cindy)

 Georgetown university Hospital 
Dept of Ortho Surgery 
S/B 3800 Reservior Road, NW 
Washington, DC 20007 
Phone: 1-(202) 444-7455 
Fax: 1-(202) 444-1655 
E-Mail: lauermaw@ gunet.georgetown.edu

 1974 Laurnen, Edwin L., MD
 EMER (Judy)

 12957 NE 39th St 
Bellevue, WA 98005 
E-Mail: templecrk@ aol.com

 2006 Lauryssen, Carl, MD
 CAND (Alisa)

 Tower Orthopaedic & Neuro Spine Institute 
8670 Wilshire Boulevard 
Suite 202 
Beverly Hills, CA 90211 
Phone: 1-(310) 855-0751 
Fax: 1-(310) 358-2453 
E-Mail: drcl@ olympiamc.com
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 2010 Lavelle, William Francis, MD

 CAND (Elizabeth Demers Lavelle)
 State university of New York Syracuse 

6620 Fly Road 
East Syracuse, NY 133057 
Phone: 1-(315) 464-8602 
Fax: 1-(315) 464-5223 
E-Mail: lavellew@ upstate.edu

 1966 Lawson, L. Ray, MD
 EMER 4301 Versailles Avenue

 Dallas, TX 75205 
Phone: 1-(214) 528-0064 
Fax: 1-(214) 528-1364

 2008 Le Huec, Jean-Charles, MD, PhD
 CAND unite Colonne Vertebrale Et Membre 

 Sup., Departement Orthopedie Service 
CHu Pellegrin Tripode 
Place Amelie Raba Leon 
Bordeaux 33076 
France 
Phone: 33-556-794-956 
Fax: 33-556-796-089 
E-Mail: j-c.lehuec@ u-bordeaux2.fr

 1988 Lea Plaza, Carlos A., MD
 EMER Calle Los Parrales 600

 Tres Cerritos 
Salta Capital 
Argentina 
Phone: 54 397 439 0172 
E-Mail: caleapla@ fibertel.com.ar

 1993 Lebwohl, Nathan H., MD
 ACTI (Sherri D)

 university of Miami - Orthopaedics 
PO Box 016960 (D-27) 
Miami, FL 33101-6960 
Phone: 1-(305) 585-8225 
Fax: 1-(305) 324-7658 
E-Mail: nlebwohl@ aol.com

 2000 Lee, Chong-Suh, MD, PhD
 ACTI (Min Jung Ryoo)

 Samsung Medical Center  
College of Medicine 
university of Sung Kyun Kwan, 
50 Kangnam-Gu, Ilwon-Dong 
Seoul 135-710 
Korea 
Phone: 82 2 3410 3503 
Fax: 82 2 3410 0061 
E-Mail: csl3503@ skku.edu

 1997 Lee, Choon Sung, MD, PhD
 ASSO (Young Mee)

 Asan Medical Center  
College of Medicine, unv. of ulsan 
Department of Orthopedic Surgery 
388-1 Poongnap-Dong, Songpa-Gu 
Seoul 138-736 
Korea 
Phone: 82-2-3010-3526 
Fax: 82-2-488-7877 
E-Mail: cslee@ amc.seoul.kr

 1994 Lee, Choon-Ki, MD
 ACTI (Youngmi Hong Lee, MD)

 Seoul National university Hospital 
Dept. of Orthopaedic Surgery 
28 Yongun-Dong, Chongro-Ku 
Seoul 110-744 
Korea 
Phone: 822 2072 2360 
Fax: 822 764 2718 
E-Mail: choonki@ snu.ac.kr

 1999 Lee, Ji-Ho, MD
 ASSO (Baek-Sun)

 Boramae Hospital 
Dept of Orthopedics 
395 Shindaebang 2-Dong 
Tongjak-Ku 
Seoul 156-707 
Korea 
Phone: 822 840 2118 
Fax: 822 831 2826 
E-Mail: jiholee@ brm.co.kr

 1999 Lee, Jin-Young, MD
 ASSO (Yong-Sil Chi)

 Kangdong Sacred Heart Hospital 
445 Gil-dong, Kangdong-gu 
Seoul 134-701 
Korea 
Phone: 822 2224 2288 
Fax: 822 489 4391 
E-Mail: jylee@ hallym.or.kr

 2010 Lee, Jung Sub, MD, PhD
 CAND (Hyun Il Ahn)

 Pusan National university Hospital 
Dept of Orthopaedic Surgery 
1-10 Ami-Dong, Seo-Gu 
Busan 602-739 
Korea 
Phone: 82 51 240 7248 
Fax: 82 51 247 8395 
E-Mail: jungsublee@ pusan.ac.kr
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 2010 Lee, Mark C., MD

 CAND (Rafeena Balchus Lee)
 Connecticut Childrens  

Medical Center 
282 Washington Street, Suite 1H 
Hartford, CT 06106 
Phone: 1-(860) 545-8165 
Fax: 1-(860) 545-9095 
E-Mail: mlee01@ ccmckids.org

 2003 Lee, Sang-Min, MD
 ASSO (Hyun-Joo)

 468-5 Pyungchang-dong 
JongRo-gu 
Seoul 110-848 
Peoples Republic of Korea 
Phone: (822) 379-7090 
E-Mail: snoopy@ unitel.co.kr

 2005 Lee, Stanley S., MD
 CAND (Rosa)

 Allegiance Health 
1201 E. Michigan Avenue, 3rd Floor 
Jackson, MI 49201 
Phone: 1-(517) 841-1431 
Fax: 1-(517) 841-1432 
E-Mail: stan.lee@ allegiancehealth.org

 2007 Lehman, Jr., Ronald A., MD
 CAND (Marina)

 Walter Reed Army Medical Center 
Dept. of Orthopaedics 
6900 Georgia Avenue, Building 2 
Washington, DC 20307 
Phone: 1-(202) 782-6574 x6573 
Fax: 1-(202) 782-6845 
E-Mail: armyspine@ yahoo.com

 1983 Lehner, James T., MD
 ACTI (Peggy)

 Miami Valley Hospital South 
2350 Miami Valley South Drive 
Suite 300 
Dayton, OH 45459 
Phone: 1-(937) 641-4719 
Fax: 1-(937) 425-0099 
E-Mail: lehnerj@ childrensdayton.org

 1993 Lenke, Lawrence G., MD
 ACTI (Beth)

 Washington university  
School of Medicine  
Department of Orthopedic Surgery 
660 S. Euclid Avenue 
Campus Box 8233 
Saint Louis, MO 63110 
Phone: 1-(314) 747-2535 
Fax: 1-(314) 747-2599 
E-Mail: lenkel@ wudosis.wustl.edu

 1972  Leong, John C Y, OBE, FRCS, 
JP, MCAS

 EMER (Annie)
 The Open university of Hong Kong 

30 Good Shepherd Street, Level 11 
Homantin 
Hong Kong 
Phone: 852 2768 6089 
Fax: 852 2390 6811 
E-Mail: jcyleong@ ouhk.edu.hk

 2002 Lerman, Joel A., MD
 ACTI (Jeannette Tom-Lerman)

 Shriners Hospital for Children 
2425 Stockton Boulevard 
Sacramento, CA 95817 
Phone: 1-(916) 453-2049 
Fax: 1-(916) 453-2202 
E-Mail: jlerman@ shrinenet.org

 2004 Letko, Lynn Juliana, MD
 ACTI (Thomas Roshetar)

 Klinikum Karlsbad Langensteinbach 
Guttmannstrasse 1 
Karlsbad 76307 
Germany 
Fax: 49 7 202 61 6166 
E-Mail: letkol@ web.de

 1981 Letourneau, Ernest G., MD
 HONO (Louise)

 2383 Briar Hill Drive 
Ottawa, ON K1H 7A7 
Canada 
Phone: 1-(613) 733-8934 
Fax: 1-(613) 733-3906 
E-Mail: ernestletourneau@ home.com

 1994 Lettice, John J., MD
 ACTI (Sandra)

 555 Knowles Drive, Suite 201 
Los Gatos, CA 95032-1549 
Phone: 1-(408) 370-5060 
Fax: 1-(408) 370-7322 
E-Mail: jjlettice@ aol.com

 1975 Letts, R. Mervyn, MD
 EMER (Marilyn)

 unit 66 
261 Botanica Pvt 
Ottawa, ON K1Y 4P9 
Canada 
Fax: 1-971 02 610 3725 
E-Mail: mervandmarilyn@ yahoo.com

 1966 Levine, David B., MD
 EMER (Janet)

 PO Box 946 
Pine Plains, NY 12567 
E-Mail: 675sky@ gmail.com
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 2009 Levytskyi, Anatolii, MD

 CAND (Natasha)
 Central ukrainian Pediatric Hospital 

Johnson & Johnson Medical 
19G. Skovorody Street 
Podol Plaza 
Kyiv 04077 
ukraine 
Phone: 380 9527 66858 
Fax: 380 4449 06465 
E-Mail: tnehoy@ its.jnj.com

 2003 Lewis, Stephen J., MD MSc FRCSC
 ACTI (Marnie)

 The Toronto Hospital, Western Div 
399 Bathurst St IE442 
Toronto, ON M5T 2S8 
Canada 
Phone: 1-(416) 603-5851 
Fax: 1-(416) 603-3437 
E-Mail: stephen.lewis@ uhn.on.ca

 1998  L’Heureux, Jr., E. Alexander, 
MD, FACS

 ACTI  Office of E. Alexander L’Heureux Jr., MD, 
FACS

 1405 NW 150th Street 
Edmond, OK 73013-1305 
Phone: 1-(405) 844-5222 
Fax: 1-(405) 844-2166 
E-Mail: e.a.lheureux@ sbcglobal.net

 2005 Li, Ming, MD
 CAND Changhai Hospital

 Dept. of Orthopaedic Surgery 
168 Changhai Road 
Shanghai 200-433 
Peoples Republic of China 
Phone: 86-13801681322 
Fax: 86-21-25074887 
E-Mail: limingch@ 21cn.com

 2000  Lieberman, Isador H., MD, 
MBA, FRCSC

 ACTI (Elise)
 Texas Back Institute 

6020 W Parker Road 
Plano, TX 75093 
Phone: 1-(972) 608-5000 
Fax: 1-(972) 608-5063 
E-Mail: ilieberman@ texasback.com

 2000 Liljenqvist, Ulf R., MD
 ASSO (Anna-Charlotte)

 St. Franziskus-Hospital 
Spine Surgery 
Hohenzollernring 72 
Münster 48145 
Germany 
Phone: 251 935 3691 
Fax: 251 935 3696 
E-Mail: ulf.liljenqvist@ sfh-muenster.de

 2010 Lim, Kevin, MD, FRCS
 CAND (Lisa)

 KK Women’s & Children’s Hospital 
Department of Orthopaedic Surgery 
100 Bukit Timah Road 
Singapore 229899 
Singapore 
Phone: 65 6394 2175 
Fax: 65 6291 9232 
E-Mail: kevin.lim.BL@ kkh.com.sg

 1976 Lindseth, Richard E., MD
 EMER (Marilyn)

 702 Barnhill Drive, Room 4250 
Indianapolis, IN 46202-5111 
Phone: 1-(317) 274-7913 
Fax: 1-(317) 274-7197 
E-Mail: rlindset@ iupui.edu

 1999 Linville, Douglas A., MD
 ACTI (Christine)

 Scoliosis and Spine Surgery  
Clinic of Memphis 
6005 Park Avenue, Suite 400 
Memphis, TN 38119 
Phone: 1-(901) 767-9500 
Fax: 1-(901) 767-0911 
E-Mail: dlinvillemd@ spinespecialty.com

 2006 Locke, Mark D., MD
 CAND (Sarah)

 The Moore Orthopaedic Clinic 
14 Medical Park, Suite 200 
Columbia, SC 29203 
Phone: 1-(803) 227-8173 
Fax: 1-(803) 277-8034 
E-Mail: mark.locke@ mooreclinic.com

 2002 Loder, Randall T., MD
 ACTI (Christine)

 James Whitcomb Riley Hospital 
702 Barnhill Drive, Room 4250 
Indianapolis, IN 46202 
Phone: 1-317-278-0961 
Fax: 1-317-274-7197 
E-Mail: rloder@ iupui.edu

 1983 Logroscino, Carlo A., MD
 ASSO (Gabriella)

 Catholic university 
Largo Gemelli N. 8 
Roma 001 68 
Italy 
Phone: 39 6 3534 3174 
Fax: 39 0 6 3545 0591 
E-Mail: mf4792@ mclink.it
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 1997 Longley, Michael C., MD

 ACTI (Grace)
 Nebraska Spine Center 

13616 California St. Suite 100 
Omaha, NE 68154 
Phone: 1-(402) 496-0404 
Fax: 1-(402) 496-7766 
E-Mail: spinemd@ spinesurgeon.com

 1999 Lonner, Baron S., MD
 ACTI (Melissa)

 NYu Hospital for Joint Diseases 
820 Second Avenue, Suite 7A 
New York, NY 10017 
Phone: 1-(212) 986-0140 
Fax: 1-(212) 986-0160 
E-Mail: Blonner@ nyc.rr.com

 1977 Lonstein, John E., MD
 ACTI (Ann)

 Twin Cities Spine Center 
913 E. 26th Street, #600 
Minneapolis, MN 55404-4515 
Phone: 1-(612) 775-6200 
Fax: 1-(612) 775-6222 
E-Mail: lonsteinj@ aol.com

 1986 Lorenz, Mark A., MD
 ACTI (Carol)

 Hinsdale Ortho Associates, S.C. 
550 W. Ogden Avenue 
Hinsdale, IL 60521 
Phone: 1-(630) 323-6116 
Fax: 1-(630) 323-6169 
E-Mail: orthospine@ aol.com

 2007 Lowenstein, Jason E., MD
 CAND Spine Austin

 3001 Bee Caves Road, Suite 200 
Austin, TX 78746 
Phone: 1-(512) 454-1234 
Fax: 1-(512) 472-7350 
E-Mail: jelowenstein@ yahoo.com

 1973 Lowry, Thomas I., MD
 EMER (Ann)

 3311 Riva Ridge 
Austin, TX 78746 
E-Mail: tim.lowry@ usa.net

 1985 Lubicky, John P., MD, FAAOS, FAAP
 ACTI  West Virginia School of Medicine

 1 Medical Center Drive 
Rm 3402B, WVu HSC, South 
PO Box 9196 
Morgantown, WV 26506-9196 
Phone: 1-(304) 293-1312 
Fax: 1-(304) 293-7042 
E-Mail: jlubicky@ hsc.wvu.edu

 2003 Luedtke, Lael M., MD
 ACTI (Gary Highland)

 Fairmont Medical Center   
Mayo Health System 
800 Medical Center Drive 
Fairmont, MN 56031 
E-Mail: luedtke.lael@ mayo.edu

 2005 Luhmann, Scott John, MD
 CAND (Jan, MD)

 Washington university  
School of Medicine 
Dept. of Orthopaedic Surgery 
660 S. Euclid Avenue  
Campus Box 8233 
Saint Louis, MO 63110 
Phone: 1-(314) 454-2045 
Fax: 1-(314) 454-4562 
E-Mail: luhmanns@ wustl.edu

 2006 Luk, Keith D K, MD
 ASSO (Katherine O’Hoy)

 The university of Hong Kong 
Dept. of Orthopaedics &  
Traumatology 
Queen Mary Hospital 
Hong Kong 
Hong Kong 
Phone: 852 22554254 
Fax: 852 28174392 
E-Mail: hrmoldk@ hku.hk

 2010 Lynn, Abigail K., MD
 CAND (Ron Allen)

 Mount Sinai 
5 East 98th Street, 9th Floor 
New York, NY 10029 
Phone: 1-(212) 241-9561 
Fax: 1-(404) 778-1552 
E-Mail: abigail.k.lynn@ gmail.com

 1966 MacEwen, G. Dean, MD
 EMER (Lynn)

 Shriners Hospitals 
3551 N. Broad Street 
Philadelphia, PA 19140 
Phone: 1-(215) 430-4026 
Fax: 1-(302) 454-7733 
E-Mail: gdmhm1@ yahoo.com

 1987 Machida, Masafumi, MD
 ACTI (Atsuko)

 National Hospital Organization  
Murayama Medical Center 
37-1, 2-chome, Gakuen 
Musashimurayama-shi 
Tokyo 208-2210 
Japan 
Phone: 81 42 561 1221 
Fax: 81 42 564 2210 
E-Mail: machida@ murayama.hosp.go.jp
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 2008 Mac-Thiong, Jean-Marc, MD, PhD

 CAND CHu Sainte-Justine
 Division of Orthopedic Surgery 

3175 Cote-Sainte-Catherine 
Montreal, QC H3T 1C5 
Canada 
Phone: 1-(514) 345-4876 
Fax: 1-(514) 345-4755 
E-Mail: macthiong@ gmail.com

 1982 Madigan, Robert R., MD
 EMER (Brenda)

 1128 Weisgarber Road 
Knoxville, TN 37909 
E-Mail: robert.madigan@ orthotennessee.com

 2005 Maenza, Ruben Alberto, MD
 CAND (Adriana)

 Hospital Italiano 
Potosi 4247 
Buenos Aires C1199ACK 
Argentina 
Phone: 011 4806 4835 
Fax: 011 4806 4835 
E-Mail: ruben.maenza@ hotmail.com

 1995 Maguire, Jr., James Kimbro, MD
 ACTI (Penny)

 Knoxville Orthopedic Clinic 
1128 Weisgarber Road 
Knoxville, TN 37909 
Phone: 1-(865) 450-1231 
Fax: 1-(865) 769-4536 
E-Mail: jkmagu@ aol.com

 2002 Mahar, Andrew Todd, MS
 ASSO (Beth)

 Alphatec Spine, Inc. 
5818 El Camino Real 
Carlsbad, CA 92008 
Phone: 1-(760) 494-6651 
Fax: 1-(760) 431-9132 
E-Mail: amahar@ alphatecspine.com

 1998 Majd, Mohammad E., MD
 ACTI (Azam)

 Spine Surgery, PSC 
210 E. Gray Street, Suite 601 
Louisville, KY 40202-3902 
Phone: 1-(502) 585-2300 
Fax: 1-(502) 584-2726 
E-Mail: MAJD@ SPINE-SuRGERY.COM

 2009 Majid, Kamran, MD
 CAND (Sidra Sheikh)

 Orthopaedic & Spine Specialist 
1855 Powder Mill Road 
York, PA 17402 
Phone: 1-(717) 848-4800 
Fax: 1-(717) 747-2966 
E-Mail: kmajid2001@ yahoo.com

 1993 Major, Michael R., MD
 ACTI (Patricia)

 Intermountain Southwest Spine &  
Pain Center 
652 S. Medical Center Drive, #110 
Saint George, uT 84790 
Phone: 1-(435) 251-3700 
Fax: 1-(435) 251-3701 
E-Mail: S18L14@ aol.com

 1997 Malcolm, James R., MD
 ACTI (Diana)

 Pinnacle Orthopaedics 
300 Tower Road, Suite 200 
Director, Pinnacle Spine Center 
Marietta, GA 30060 
Phone: 1-(770) 427-5717 
Fax: 1-(770) 429-6503 
E-Mail: Jamesrmalcolm@ gmail.com

 1993 Mann, David C., MD
 EMER (Heather)

 5841 Woods Edge Rd 
Fitchburg, WI 53711 

 2007 Manzanares, James B.Sandoval, MD
 CAND (Margaret)

 Naples Medical Center 
400 8th Street N 
Naples, FL 34102 
Phone: 1-(239) 514-2642 
Fax: 1-(239) 514-2643 
E-Mail: manzanares20@ hotmail.com

 1993 Marchesi, Dante, MD
 ASSO (Francine)

 Clinique Hirslanden / Bois-Cerf 
Av. D’Ouchy 31 
Lausanne 1006 
Switzerland 
Phone: 41 21 614 7975 
Fax: 41 21 614 7970 
E-Mail: dantemarchesi@ yahoo.com

 1975 Marchetti, Pier Giorgio, MD
 EMER (Lucilla)

 Istituto Ortopedico Rizzoli 
Via G C Pupilli 1 
Bologna 40136 
Italy 
Phone: 39 51 582 567 
Fax: 39 51 644 7911
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 2001 Marco, Rex Alexander Wong, MD

 ACTI (Emina)
 university of Texas at Houston 

uT Spine Center 
6700 W. Loop South, Suite 110 
Bellaire, TX 77401 
Phone: 1-(713) 838-8300 
Fax: 1-(713) 218-7477 
E-Mail: rexmarco@ gmail.com

 1993 Mardjetko, Steven M., MD, FAAP
 ACTI (Karen)

 Illinois Bone and Joint Institute 
8930 Waukegan Road 
Morton Grove, IL 60053 
Phone: 1-(847) 921-7782 
Fax: 1-(847) 929-1182 
E-Mail: stevenmardjetko@ msn.com

 1994 Margulies, Joseph Y., MD PhD
 ACTI (Pessi)

 8 usonia Road 
Pleasantville, NY 10570 
Phone: 1-(914) 773-0973 
Fax: 1-(914) 773-2069 
E-Mail: yossi@ jymargulies.com

 1998 Marks, David S., FRCS
 ACTI (Clare)

 Royal Orthopaedic Hospital 
Dept of Spinal Surgery 
Birmingham Road 
Northfield, Birmingham B31 2AP 
united Kingdom 
Phone: 44 121 685 4085 
Fax: 44 121 685 4264 
E-Mail: david.s.marks@ talk21.com

 2001 Marks, Michelle Claire, PT, MA
 ASSO (Eddie)

 Harms Study Group Foundation 
3020 Children’s Way MC 5054 
San Diego, CA 92123 
Phone: 1-(520) 529-2546 
Fax: 1-(520) 577-4539 
E-Mail: mmarks@ comcast.net

 1975 Marrero, Gilbert, MD
 EMER (Elsie Ruth)

 39111 Chaparral Drive 
Temecula, CA 92592 
Phone: 1-(951) 302-2190 
Fax: 1-(562) 698-7624

 2009 Martus, Jeffrey E., MD
 CAND (Melissa Hilmes, MD)

 Vanderbilt Children’s Hospital 
2200 Children’s Way, 4202 DOT 
Nashville, TN 37232-9565 
Phone: 1-(615) 343-5875 
Fax: 1-(615) 343-2423 
E-Mail: jeff.martus@ vanderbilt.edu

 2007 Maruyama, Toru, MD, PhD
 CAND (Misa)

 Saitama Medical Center 
Saitama Medical unv. Ortho. Surg. 
1981 Kamoda 
Kawagoe, Saitama 350-8550 
Japan 
Phone: 81-49-228-3627 
Fax: 81-49-223-8426 
E-Mail: tmaruyama17@ yahoo.co.jp

 1993 Mason, Dan E., MD
 ACTI (Janet Elaine)

 Shriners Hospital for Children 
12502 uSF Pine Drive 
Tampa, FL 33612-9411 
Phone: 1-(813) 975-7117 
Fax: 1-(813) 975-7129 
E-Mail: dmason@ shrinenet.org

 1994 Masso, Peter D., MD
 ACTI (Karen)

 Shriners Hospitals for Children 
516 Carew Street 
Springfield, MA 01104 
Phone: 1-(413) 787-2051 
Fax: 1-(413) 787-2054 
E-Mail: pmasso@ shrinenet.org

 1998 Matsumoto, Manabu, MD
 ASSO (Fumiko)

 Ono Municipal Hospital 
323 Nakacho 
Ono 675-1332 
Japan 
Phone: 011 81 0794 63 2020 
Fax: 011 81 0794 63 3330 
E-Mail: matsumoto-manabu@ hospital.ono.
hyogo.jp

 2009 Matsumoto, Morio, MD
 CAND (Yuko)

 Keio university Hospital 
35 Shinanomachi, Shinjyuku 
Tokyo 160-8582 
Japan 
Phone: 81 3 3353 1211 
Fax: 81 3 3353 6597 
E-Mail: morio@ sc.itc.keio.ac.jp

 2009 Matsuyama, Yukihiro, MD
 CAND Hamamatsu university 

 School of Medicine 
Dept of Ortho Surgery 
1-20-1 Handayama, Higashi-ku 
Hamamatsu 431-3192 
Japan 
Phone: 81 53 435 2297 
Fax: 81 53 435 5005 
E-Mail: spine-yu@ hama-med.ac.jp
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 2004 Matthews, Donald K., MD

 ACTI (Younsuk)
 The Permanente  

Medical Group, Inc. 
Regional Dept. of Spinal Reconst. 
1600 Eureka Road 
Roseville, CA 95661 
Phone: 1-(916) 784-5287 
Fax: 1-(916) 784-5812 
E-Mail: younm@ yahoo.com

 1998 Matthis, Wilfried
 ASSO Biedermann Motech

 Muhlenstr 11 
Waswail 79367 
Germany 
Phone: 49 7720 8510 0 
E-Mail: wmatthis@ freenet.de

 2006 Mayberry, Sharon Kay, MD
 CAND Orthopedics for Kids

 2660 Tenth Avenue South 
POB #1, Suite 107 
Birmingham, AL 35205 
Phone: 1-(205) 933-8588 
Fax: 1-(205) 933-8573 
E-Mail: drsmayberry@ orthopedicsforkids.com

 1984 Mayer, Philip J., MD
 ACTI (Caroline)

 311 E. Main Street, Suite A 
Northville, MI 48167 
Phone: 1-(248) 305-3336 
Fax: 1-(248) 305-3338 
E-Mail: cdmayer55@ hotmail.com

 1981 Mayfield, Jack K., MD
 EMER (Cathy)

 PO Box 31991 
Phoenix, AZ 85046 
E-Mail: jack_k_mayfield@ yahoo.com

 1988 McAfee, Paul C., MD, MBA
 ACTI (Leah “Muffin”)

 O’Dea Medical Arts Building 
7505 Osler Drive, #104 
Towson, MD 21204 
Phone: 1-(410) 337-8888 
Fax: 1-(410) 823-4833 
E-Mail: MACK8132@ gmail.com

 1992 McBride, G. Grady, MD
 ACTI Orlando Orthopaedic Center

 25 West Crystal Lake St., Suite 200 
Orlando, FL 32806 
Phone: 1-(407) 222-0812 
E-Mail: ggm@ cfl.rr.com

 1982 McCall, Richard E., MD
 EMER Shriner’s Hospital

 3100 Samford Avenue 
Shreveport, LA 71103-4289 
Phone: 1-(318) 222-5704 
Fax: 1-(318) 226-3319 
E-Mail: rmccall@ shrinenet.org

 1998 McCance, Sean E., MD
 ACTI (Suzanne)

 1155 Park Avenue 
New York, NY 10128 
Phone: 1-(212) 360-6500 
Fax: 1-(212) 360-6535 
E-Mail: seanmccancemd@ aol.com

 1986 McCarthy, Richard E., MD
 ACTI (Suzanne)

 Arkansas Children’s Hospital 
Dept of Pediatric Orthopaedics 
1 Children’s Way, Slot 839 
Little Rock, AR 72202 
Phone: 1-(501) 364-1421 
Fax: 1-(501) 364-1522 
E-Mail: rmccarthy@ uams.edu

 2000 McClellan, III, John W., MD
 ACTI (Katie)

 Nebraska Spine Center LLP 
13616 California St, Suite 100 
Omaha, NE 68154 
Phone: 1-(402) 496-0404 
Fax: 1-(402) 496-7766 
E-Mail: jmcclellan@ nebraskaspinecenter.com

 2009 McClung, Anna M.
 ASSO Texas Scottish Rite Hospital for 

 Children 
2222 Welborn Avenue 
Dallas, TX 75219 
Phone: 1-(214) 559-8467 
Fax: 1-(214) 559-7570 
E-Mail: anna.mcclung@ tsrh.org

 1979 McCollough, III, Newton C., MD
 EMER (Mary)

 602 Juan Anasco Drive 
Longboat Key, FL 34228 
Phone: 1-(941) 383-6146 
Fax: 1-941-383-6146 
E-Mail: NEWT3MD@ aol.com

 1967 McDonnell, Edmond J., MD
 EMER (Christianna)

 2020 Stockton Road 
Phoenix, MD 21131-1130
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 1995 McGowen, Timothy W., MD

 ACTI Ortho Specalists of the Carolinas, P.A.
 Forsyth Medical Center 

170 Kimel Park Drive 
Winston Salem, NC 27103 
Phone: 1-(336) 768-1270 
E-Mail: tmcgowen@ oscmd.com

 1991 McManus, Frank, MD
 EMER (Susan)

 71, Eccles St 
Dublin 7 
Ireland 
Phone: 00 353 1 830 9367 
Fax: 00 353 1 839 6331 
E-Mail: fmcmanusortho@ eircom.net

 1994 McMaster, Michael John, MD, FRCS
 EMER (Marianne)

 Royal Hospital for Sick Children 
9 Sciennes Road 
Edinburgh, Scotland EH9 1LF 
united Kingdom 
Phone: 44131 536 0784 
Fax: 44131536 5685 
E-Mail: m.mcmaster1@ btinternet.com

 2010 McNally, Thomas A., MD
 CAND (Hillary)

 Suburban Orthopaedics 
1110 West Schick Road 
Bartlett, IL 60103 
Phone: 1-(630) 372-1100 
Fax: 1-(630) 372-6230 
E-Mail: tmcnally@ suburbanortho.com

 2001 McNulty, Patrick S., MD
 ACTI (Deanna)

 Nevada Orthopedic and  
Spine Center 
2650 N. Tenaya Way, Suite 301 
Las Vegas, NV 89128 
Phone: 1-(702) 878-0393 
Fax: 1-(702) 869-2348 
E-Mail: patjoanne@ aol.com

 1983 McPhee, Ian Bruce, MD, FRACS
 EMER (Roslyn)

 Ladhope 
131 Wickham Terrace 
Brisbane, QLD 4000 
Australia 
Phone: 617 3831 0475 
Fax: 617 3839 6084 
E-Mail: orthoros@ powerup.com.au

 1981 Meehan, Peter L., MD
 ACTI (Barbara)

 Pediatric Orthopaedic Associates 
1740 Marlborough Drive 
Atlanta, GA 30350 
Phone: 1-(770) 475-8222 
Fax: 1-(770) 475-7007 
E-Mail: plmeehan@ aol.com

 2004 Mehbod, Amir A., MD
 CAND Twin Cities Spine Center

 913 East 26th Street, Suite 600 
Minneapolis, MN 55404 
Phone: 1-(612) 775-6200 
Fax: 1-(612) 775-6222 
E-Mail: amehbod@ yahoo.com

 1995 Mehdian, Hossein, MD, FRCS(Ed)
 ACTI (Farahnaz)

 Center for Spinal Studies and  
Surgery, university Hospital 
Queen’s Medical Centre 
Nottingham NG7 2uH 
united Kingdom 
Phone: 44 115 970 9013 
Fax: 44 115 970 9991 
E-Mail: mehdianspine@ hotmail.com

 2002 Mehlman, Charles T., DO, MPH
 ACTI (Elsira Pina, DO)

 Cincinnati Children’s Hospital 
Pediatric Orthopaedic Surgery 
3333 Burnet Avenue, MLC 2017 
Cincinnati, OH 45229-3039 
Phone: 1-(513) 636-4787 
Fax: 1-(513) 636-3928 
E-Mail: charles.mehlman@ cchmc.org

 2010 Mehta, Jwalant S., MS(ortho), FRCS
 CAND (Anisha, MD)

 Queens Medical Centre 
Derby Road 
Nottingham NG7 2uH 
united Kingdom 
Phone: 44 796 386 5207 
Fax: 44 115 022 9624 
E-Mail: jwalant.mehta@ nuh.nhs.uk

 1976 Mehta, Min H., FRCS
 EMER 50 Denton Road

 Twickenham TW1 2HQ 
united Kingdom 
E-Mail: minhmehta@ aol.com
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 2006 Mekhail, Anis, MD

 CAND (Mona)
 university of Illinois at Chicago 

7600 W. College Drive 
Palos Heights, IL 60663 
Phone: 1-(708) 361-0600 
Fax: 1-(708) 361-8710 
E-Mail: amekhail@ yahoo.com

 2006 Melamed, Hooman M., MD
 CAND 13160 Mindanao Way., #300

 Marina Del Rey, CA 90292 
Phone: 1-(310) 574-0400 
Fax: 1-(310) 574-0401 
E-Mail: burstfx@ yahoo.com

 1993 Mencio, Gregory A., MD
 ACTI (Madelyn)

 Monroe Carrell Jr Children’s  
Hospital at Vanderbilt 
2200 Children’s Way 
Suite 4202 DOT 
Nashville, TN 37232-9565 
Phone: 1-(615) 343-5875 
Fax: 1-(615) 343-2423 
E-Mail: gregory.mencio@ vanderbilt.edu

 2002 Mendelow, Michael J., MD
 ACTI (Dolores P. MD)

 Providence - St. John Health 
26750 Providence Park, Suite 210 
Novi, MI 48374 
Phone: 1-(248) 465-4793 
Fax: 1-(248) 465-4852 
E-Mail: mmendelow@ gmail.com

 1998 Mendelson, Stephen A., MD
 ACTI (Jill)

 Children’s Hospital Drive 
4401 Penn Avenue 
Pittsburgh, PA 15224 
Phone: 1-(412) 692-6917 
Fax: 1-(412) 692-6088

 2007 Mermelstein, Laurence E., MD
 CAND (Bari-Sue)

 Long Island Spine Specialists, PC 
763 Larkfield Road, 2nd Floor 
Commack, NY 11725 
Phone: 1-(631) 462-2225 
Fax: 1-(631) 452-2804 
E-Mail: lmermelstein@ lispine.com

 2006 Mermer, Matthew J., MD
 CAND (Savitha Reddy, MD)

 The Permanente Medical Group 
1600 Eureka Road 
ATTN: 2nd Fl. Ortho Surgery 
Roseville, CA 95661 
E-Mail: mattmermer@ yahoo.com

 1997 Merola, Andrew A., MD
 ACTI (Christine)

 Downstate Medical Center 
36 7th Avenue, #502 
New York, NY 10011 
Phone: 1-(212) 924-6644 
Fax: 1-(212) 924-9442 
E-Mail: andrew.merola@ verizon.net

 2009 Mezentsev, Andriy, MD
 CAND (Tanya)

 Sytenko Institute Spine &  
Joint Pathology 
80, Pushkinskaya Str. 
Kharkiv 61024 
ukraine 
Phone: 38 05 7700 1127 
E-Mail: mezandrey@ rambler.ru

 2006 Mhaidli, Hani, MD
 CAND (Gail Johnsen)

 Hosp universitario De Gran Canaria 
Barranco De La Ballena S/n 
Las Palmas De G.C. 53019 
Spain 
Phone: 9 2 824 4340 
E-Mail: mhaidli@ telefonica.net

 2004 Milbrandt, Todd, MD, MS
 ACTI (Mary Beth Magyar)

 Shriners Hospital for Children 
1900 Richmond Road 
Lexington, KY 40502 
Phone: 1-(859) 266-2101 
Fax: 1-(859) 268-5636 
E-Mail: tmilbrandt@ shrinenet.org

 1991 Miller, Freeman, MD
 ACTI (Lois)

 Alfred I Du Pont Institute 
1600 Rockland Road 
PO Box 269 
Wilmington, DE 19899-0269 
Phone: 1-(302) 651-5921 
E-Mail: fmiller@ nemours.org

 1997 Miller, Nancy Hadley, MD
 ACTI (Frank)

 The Children’s Hospital 
13123 E. 16th Avenue, Box 060 
Aurora, CO 80045 
Phone: 1-(720) 777-4033 
Fax: 1-(720) 777-7268 
E-Mail: Miller.nancy@ tchden.org

 1996 Miller, Scot D., DO
 ACTI Crystal Clinic

 3975 Embassy Pkwy, #102 
Akron, OH 44333-8319 
Phone: 1-(330) 668-4040 
Fax: 1-(330) 668-4078 
E-Mail: sdmcc10@ aol.com
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 1984 Millis, Michael B., MD

 ACTI (Jill)
 300 Longwood Avenue, H-213 

Boston, MA 02115 
Phone: 1-(617) 355-6773 
Fax: 1-(617) 730-0147 
E-Mail: michael.millis@ childrens.harvard.edu

 2000 Min, Hak-Jin, MD
 ACTI (Myoung-Jin)

 Seoul Medical Center 
Dept. of Orthopedic Surgery 
171-1 Samsung-dong, Kangnam-ku 
Seoul 135-090 
Korea 
Phone: 82 2 3430 0675 
Fax: 82 2 539 1262 
E-Mail: spinemin@ dreamwiz.com

 2004 Min, Kan, MD
 ACTI (Ohn Mar)

 Balgrist Clinic, university of Zurich 
Dept of Orthopedic Surgery 
Forchstrasse 340 
Zurich CH-8008 
Switzerland 
Phone: 41 44 386 1111 
Fax: 41 44 386 1269 
E-Mail: kan.min@ balgrist.ch

 1995 Minchew, Joe T., MD
 ACTI (Jan)

 North Carolina Orthopaedic Clinic 
3609 Southwest Durham Drive 
Durham, NC 27707 
Phone: 1-(919) 471-9622 
Fax: 1-(919) 477-1929 
E-Mail: jtmmd@ ncorthoclinic.com

 2006 Mir, Hamid, MD
 CAND 815 E. Colorado Street, Suite 220

 Glendale, CA 91205 
Phone: 1-(818) 507-7172 
Fax: 1-(818) 507-7175 
E-Mail: hmspine@ gmail.com

 2010 Miyanji, Firoz, MD, FRCSC
 CAND (Shehla)

 British Columbia Childrens Hospital 
4480 Oak Street, Room A234 
Vancouver, BC VGH 3V4 
Canada 
Phone: 1-(604) 875-2651 
Fax: 1-(604) 875-2275 
E-Mail: fmiyanji@ cw.bc.ca

 1995 Miz, George S., MD
 ACTI (Maureen)

 Bone & Joint Physicians 
5540 W. 111th Street 
Oak Lawn, IL 60453-5035 
Phone: 1-(708) 423-8440 
Fax: 1-(708) 423-4024 
E-Mail: gmspine@ comcast.net

 1993 Mochida, Joji, MD, PhD
 ACTI (Kazuko)

 Tokai university School of Medicine 
Dept of Orthopaedic Surgery 
Surgical Science, 143 Shimokasuya 
Isehara, Kanagawa 259-1193 
Japan 
Phone: 81463 931121 
Fax: 81463 964404 
E-Mail: jomo@ is.icc.u-tokai.ac.jp

 2000 Molinari, Robert W., MD
 ACTI (Diane)

 university of Rochester 
Department of Orthopaedics 
601 Elmwood Avenue Box 665 
Rochester, NY 14642 
Phone: 1-(585) 275-1733 
Fax: 1-(585) 756-4726 
E-Mail: Robert_Molinari@  uRMC.Rochester.
edu

 1982 Molloy, Maureen K., MD, JD
 EMER 5935 Dorset Street

 Shelburne, VT 05482-7097 
Phone: 1-(802) 985-8541 
Fax: 1-(802) 985-9855 
E-Mail: mkmolloy@ sover.net

 2007 Molloy, Sean, MBBS, MSc, FRCS, DC
 CAND (Julie)

 Royal National Orthopaedic Hospital 
Brockley Hill 
Stanmore, Middlesex HA7 4PN 
united Kingdom 
Phone: 0208 909 5400 
E-Mail: seanmolloy100@ aol.com

 1983 Montalvo, Francisco, MD
 ASSO (Marion)

 Hospital A.B.C. 
Sierra Nevada 234 
Mexico City DF 11000 
Mexico 
Phone: 55 40 77 40 
Fax: 55 40 77 40 
E-Mail: fmontalvoreynoso@ hotmail.com.mx
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 2010 Montalvo, Mauricio, MD

 CAND (Monica)
 Shriners Hospital for Children Mexico City 

Ave. Del Iman 257 
Col. Pedregal De Santa ursula 
Mexico City 04600 
Mexico 
Phone: 52 555 424 7850 
Fax: 52 555 424 7850 
E-Mail: mauriciomontalvo7@ yahoo.com

 1991 Montesano, Pasquale X., MD
 ACTI Spine Surgery Associates

 1650 Lead Hill Boulevard, #100 
Roseville, CA 95661 
Phone: 1-(916) 771-2477 
Fax: 1-(916) 771-2492 
E-Mail: info@ spinedocs.com

 1993 Montgomery, David M., MD
 ACTI (Susan)

 William Beaumont Hospital 
30575 Woodward, #100 
Royal Oak, MI 48073 
Phone: 1-(248) 280-8550 
Fax: 1-(248) 280-8567 
E-Mail: davmontgomery@ comcast.net

 2007 Moon, Wendy, RN, CNP
 ASSO (Scott)

 Mayo Clinic 
200 1st Street SW 
Rochester, MN 55905 
Phone: 1-(507) 284-3660 
Fax: 1-(507) 266-4234 
E-Mail: moon.wendy@ mayo.edu

 1996 Mooney, III, James F., MD
 ACTI (Lucy)

 Medical university of South Carolina 
Dept of Orthopaedic Surgery 
96 Jonathan Lucas Street, CSB 708 
Charleston, SC 29425 
Phone: 1-(843) 792-8765 
Fax: 1-(843) 792-3149 
E-Mail: jfm3md@ aol.com

 2004 Moquin, Ross R., MD
 ACTI (Mary)

 Crouse Hospital 
736 Irving Avenue 
4th Floor-Memorial 
Syracuse, NY 13210 
Phone: 1-(301) 538-3179 
E-Mail: rossmoquin@ gmail.com

 1998 Moreau, Marc J., MD
 ACTI (Barbara)

 Dept of Surgery 
2C3.77 W.C. Mackenzie Centre 
8440 - 112 St 
Edmonton, AB T6G 2B7 
Canada 
Phone: 1-(780) 407-3317 
Fax: 1-(780) 407-3320 
E-Mail: mmoreau@ ualberta.ca

 1983 Moreland, Morey S., MD
 EMER (Marilyn)

 Children’s Hospital of Pittsburgh 
3705 5th Avenue 
Pittsburgh, PA 15213-2524 
Phone: 1-(412) 692-7276 
Fax: 1-(412) 692-6088 
E-Mail: morems@ chp.edu

 2003 Moreno, Anthony P., MD
 ACTI (Sandra)

 Moreno Spine and Scoliosis 
Tampa Medical Tower, Suite 250 
2727 Martin Luther King Jr. Blvd. 
Tampa, FL 33607 
Phone: 1-(813) 870-1206 
Fax: 1-(813) 877-5913 
E-Mail: webmaster@ apmoreno.com

 1984 Morrison, Daniel L., DO
 ASSO (Sandy)

 Great Lakes Orthopaedics 
6255 Inkster Road, Suite 103 
Garden City, MI 48135 
Phone: 1-(734) 422-8400 or 8409 
Fax: 1-(734) 422-8563 
E-Mail: dlmorrisondo@ comcast.net

 1979 Morrissy, Raymond T., MD
 EMER (Lois Ann)

 13 Eagle Island Place 
Sheldon, SC 29941 
 E-Mail: rtmorrissy@ mindsping.com

 1993 Moskovich, Ronald, MD
 ACTI (Susan)

 NYu Hospital for Joint Diseases 
301 E. 17th Street 
New York, NY 10003-3804 
Phone: 1-(212) 598-6622 
Fax: 1-(212) 598-6291 
E-Mail: rmoskovich@ nyumc.org
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 1983 Moskowitz, Alan, MD

 ACTI (Lisa)
 Kansas Joint and Spine Institute 

10100 Shannon Woods 
Wichita, KS 67226 
Phone: 1-(316) 858-1910 
Fax: 1-(316) 858-1912 
E-Mail: amspine@ aol.com

 2006 Mossaad, Mohammed Mostafa, MD
 ACTI (Esmat)

 Zagazig university 
Al Fahim Tower - 4th Floor 
81 Seleem Al Awal Street 
Helmeit Al Zaytoon 11321 
Egypt 
Phone: 202 2632 4935 
Fax: 202 2266 0717 
E-Mail: mossaad_spine@ hotmail.com

 2006 Moulton, Andrew W., MD
 CAND (Geraldine Collado)

 Westchester Medical Center 
19 Bradhurst Avenue  
Suite 1300 North 
Hawthorne, NY 10532 
Phone: 1-(914) 789-2770 
Fax: 1-(914) 789-2743 
E-Mail: andwmoulton@ aol.com

 1983 Mubarak, Scott J., MD
 ACTI (Sandy)

 Rady Children’s Hospital 
3030 Children’s Way, Suite 410 
San Diego, CA 92123 
Phone: 1-(858) 966-6789 
E-Mail: pedsortho@ chsd.org

 1991 Mudiyam, Ram, MD, MBA
 ACTI (Leela)

 11100 Warner Avenue, Suite 368 
Fountain Valley, CA 92708-7514 
Phone: 1-(714) 979-8981 
Fax: 1-(714) 966-0837 
E-Mail: rmudiyam@ socal.rr.com

 1998 Muff, Barbara J., RN BSN
 ASSO Panorama Orthopaedics and 

 Spine Center 
660 Golden Ridge Road, Suite 250 
Golden, CO 80401-9552 
Phone: 1-(303) 274-7337 
Fax: 1-720-497-6737 
E-Mail: bmuff@ panoramaortho.com

 2008 Mulconrey, Daniel S., MD
 CAND (Sarah)

 Midwest Orthopaedic Center 
6000 North Allen Road 
Peoria, IL 61614 
Phone: 1-309-691-1400 
E-Mail: dmulco1@ yahoo.com

 1966 Mullen, Marr P., MD
 EMER (Nancy)

 5233 82nd Avenue, SE 
Mercer Island, WA 98040-4613 
E-Mail: rdking03@ drizzle.com

 2004 Mummaneni, Praveen V., MD
 ACTI (Valli)

 uCSF, Dept. of Neurosurgery 
505 Parnassus Avenue 
M-779, Box 0112 
San Francisco, CA 94143 
Phone: 1-(415) 353-3998 
Fax: 1-(415) 353-3907 
E-Mail: vmum@ aol.com

 2009 Mundis, Jr., Gregory M., MD
 CAND (Lesley Ann)

 San Diego Center for  
Spinal Disorders 
4130 La Jolla Village Drive 
Suite 300 
La Jolla, CA 92037 
Phone: 1-(858) 678-0610 
Fax: 1-(858) 678-0007 
E-Mail: gmundis1@ gmail.com

 2004 Mura, Pier Paolo, MD
 CAND (Tiziana Serci)

 u.O. Spinal Surgery and  
Scoliosis Center 
Viale Marconi 160 
Quartu Sant Elena 
Cagliari 09045 
Italy 
Phone: 39 0 708 605054 
Fax: 39 0 708 37391 
E-Mail: pierpaolomura@ tiscali.it

 2004 Murrey, Daniel Beasley, MD
 ACTI (Katherine Oates)

 OrthoCarolina Spine Center 
2001 Randolph Road 
Charlotte, NC 28207 
Phone: 1-(704) 339-1385 
E-Mail: daniel.murrey@ orthocarolina.com

 2010 Myung, Karen S., MD, PhD
 CAND (Kelly Pardekooper)

 Childrens Hospital Los Angeles 
Orthopedic Surgery 
4650 Sunset Boulevard 
Mailstop 69 
Los Angeles, CA 90027 
Phone: 1-(323) 361-4658 
Fax: 1-(323) 361-1310 
E-Mail: kmyung@ chla.usc.edu
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 1996 Nakakohji, Taku, MD

 ACTI (Toshiko)
 Itabashi Chuo Medical Center 

Azusawa 2-12-7 
Itabashi-ku 
Tokyo 174-0051 
Japan 
Phone: 81 3 3967 1181 
Fax: 81 3 39670572 
E-Mail: nakakohji@ aol.com

 1967 Nakano, Noboru, MD
 EMER (Sumiko)

 Nakano Orthopaedic Hospital 
1-35 West 15 South 7 Chuoku 
Sapporo 064 
Japan 
Phone: 8111 561 8230 
Fax: 8111 516 0224

 1996 Nakata, Yoshinori, MD
 ACTI (Satoko)

 Nakata Orthopaedic Clinic 
Nakayama Medical Square 
4-22-10 Motonakayama Funabashi 
Chiba 273-0035 
Japan 
Phone: 81 47 302 8261 
Fax: 81 47 302 8262 
E-Mail: nakata-seikei@ sa3.gyao.ne.jp

 1983 Nasca, Richard J., MD
 EMER (Carol)

 1912 Verrazzano Drive 
Wilmington, NC 28405 
Phone: 1-(910) 256-5320 
E-Mail: rjnasca@ aol.com

 1972 Nash, Jr., Clyde Lester, MD
 EMER (Deborah)

 7621 Old Mill Road 
PO Box 43 
Gates Mills, OH 44040 
E-Mail: cln14000@ aol.com

 2009 Nassr, Ahmad, MD
 CAND Mayo Clinic

 Department of Orthopedic Surgery 
200 1st Street SW 
Rochester, MN 55905 
Phone: 1-(507) 266-5262 
Fax: 1-(507) 284-5539 
E-Mail: nassr.ahmad@ mayo.edu

 2009 Neal, Kevin M., MD
 CAND (Anna)

 Nemours Children’s Clinic 
807 Children’s Way 
Jacksonville, FL 32207 
Phone: 1-(904) 697-3684 
Fax: 1-(904) 697-3477 
E-Mail: kmneal@ nemours.org

 2007 Nelson, Ian W., MB, BS MCh, Orth FRCS
 CAND (Claire)

 Frenchay Hospital 
Dept. of Orthopaedic Surgery 
Bristol B516 1LE 
united Kingdom 
Phone: 44 117 9186514 
Fax: 44 117 918 6641 
E-Mail: ian.nelson@ nbt.nhs.uk

 1973 Nelson, Page W., MD
 EMER (Marjorie)

 3301 English Oaks Boulevard 
Pearland, TX 77584-7115 
Phone: 1-(281) 412-7110 
Fax: 1-(281) 485-1559 
E-Mail: pagewnelson@ yahoo.com

 2003 Neubuerger, Christopher O., MD
 ASSO (Gabriella)

 NCSRA 
2801 K Street, #410 
Sacramento, CA 95816 
Phone: 1-(916) 733-8277 
Fax: 1-(916) 448-2943 
E-Mail: drneubuerger@ ncsramedical.com

 1993 Neustadt, Jeffrey B., MD
 ACTI (Susan)

 Children’s Orthopaedic & Scoliosis Surgery 
Associates LLP 
625-6th Avenue South, Suite 450 
Saint Petersburg, FL 33701 
Phone: 1-(727) 898-2663 
Fax: 1-(727) 568-6836 
E-Mail: jbneustadt@ chortho.com

 1985 Neuwirth, Michael G., MD
 ACTI (Lynda)

 Spine Institute 
10 union Square East, #5P 
New York, NY 10003-3314 
Phone: 1-(212) 844-8682 
Fax: 1-(212) 844-6677 
E-Mail: mneuwirt@ chpnet.org

 1997 Newton, Peter O., MD
 ACTI (Cathy)

 Rady Children’s Hospital San Diego 
3030 Children’s Way, Suite 410 
San Diego, CA 92123 
Phone: 1-(858) 966-6789 
Fax: 1-(858) 966-8519 
E-Mail: pnewton@ rchsd.org
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 1974 Nicholson, O. Ross, MD

 EMER (Pauline)
 23 Westbourne Road 

Remuera 
Auckland 1050 
New Zealand 
E-Mail: ornortho@ ix.net.nz

 2003 Nimityongskul, Prasit, MD
 ACTI (Sivaporn)

 university of South Alabama 
Dept. of Orthopaedic Surgery 
3421 Medical Park Drive 
Mobile, AL 36693 
Phone: 1-(251) 665-8200 
Fax: 1-(251) 665-8225 
E-Mail: pnimityo@ usouthal.edu

 1981 Nin Vivo, Estaban, MD
 EMER (Ana Maria)

 Humaita 27-7-3 Bis 
Montevideo 11600 
uruguay 
Phone: 5983 4804827 
Fax: 598 2 487 0289

 2009 Nnadi, Colin, FRCS (Orth)
 CAND Nuffield Orthopaedic Centre

 Windmill Road 
Oxford OX3 7LD 
united Kingdom 
Phone: 86 5 741155 
E-Mail: colin.nnadi@ noc.nhs.uk

 2006 Nockels, Russ P., MD
 CAND (Mary Ellen)

 Loyola university 
Dept of Neurosurgery 
2160 S. First Avenue 
Maywood, IL 60153 
Phone: 1-708-216-0005 
Fax: 1-708-216-4948 
E-Mail: rpnockels@ mac.com

 2010 Noel, Mariano Augusto, MD
 CAND Hospital Nacional De Pediatria 

 JP Garrahan 
Combate De Los Pozos 1881 
Buenos Aires, Capital Federal 1245 
Argentina 
Phone: 54 11 9453 68614 
Fax: 54 11 4823 9184 
E-Mail: mnoelar@ yahoo.com.ar

 1984 Nogi, Jay, MD
 EMER (Sandi)

 6012 Dominion Fairways Place 
Glen Allen, VA 23059 
E-Mail: nogibearj@ aol.com

 1999 Nohara, Yutaka, MD
 ACTI (Yachiyo)

 Dokkyo Medical university 
880 Kitakobayashi 
Mibu 
Tochigi 321-0293 
Japan 
Phone: 81 282 87 2161 
Fax: 81 282 86 5422 
E-Mail: ynohara@ dokkyomed.ac.jp

 1999 Noonan, Kenneth J., MD
 ACTI (Carrie)

 uW Hospital and Clinics 
600 Highland Avenue, #K4/731 
Madison, WI 53792-7375 
Phone: 1-(608) 263-1344 
Fax: 1-(608) 263-5631 
E-Mail: noonan@ ortho.wisc.edu

 1995 Noordeen, Hilali H., FRCS
 ACTI (Samiya)

 42 Addison Road 
London W14 8JH 
united Kingdom 
Phone: 44 7802 258818 
E-Mail: hnoordeen@ aol.com

 1977 Nordwall, Anders, MD, PhD
 EMER (Ingela)

 Sahlgren Hospital 
Dept of Orthopaedic Surgery 
Goteborg S-41345 
Sweden 
Phone: 4631 342 3244 
Fax: 4631 825599 
E-Mail: ANDERS.NORDWALL@ vgregion.se

 1994 Novacheck, Tom F., MD
 ACTI (Gail S)

 Gillette Children’s Specialty HC 
200 E. university Avenue 
St Paul, MN 55101-2507 
Phone: 1-(651) 229-3813 
Fax: 1-(651) 229-3867 
E-Mail: NOVAC001@ umn.edu

 2009 Nunley, Pierce D., MD
 CAND (Susan Moody Nunley, MD)

 Spine Institute of Louisiana 
1500 Line Avenue, Suite 200 
Shreveport, LA 71101 
Phone: 1-(318) 629-5555 
Fax: 1-(318) 629-5595 
E-Mail: pnunley@ louisianaspine.org



272 Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Fe
llo

w
sh

ip
 D

ir
ec

to
ry

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

Fellowship Directory
 2006 O’Brien, Joseph P., MBA

 HONO (Kathie)
 National Scoliosis Foundation 

5 Cabot Place 
Stoughton, MA 02072-4624 
Phone: 1-(718) 341-6333 
Fax: 1-(718) 341-8333 
E-Mail: jpobrien@ scoliosis.org

 2010 O’Brien, Joseph R., MD, MPH
 CAND (Janet)

 George Washington university MFA 
Department of Orthopaedic Surgery 
2150 Pennsylvania Avenue, NW 
Washington, DC 20037 
Phone: 1-(202) 741-3300 
Fax: 1-(202) 741-3313 
E-Mail: jobrien@ mfa.gwu.edu

 1994 O’Brien, Michael F., MD
 ACTI Baylor Regional Medical Center at 

 Plano 
4708 Alliance Boulevard, Suite 800 
Plano, TX 75093 
Phone: 1-(972) 985-2797 
Fax: 1-(972) 985-4797 
E-Mail: obspine@ gmail.com

 2009 Oda, Jon Edward, MD
 CAND (Roberta Yang, MD)

 Children’s Hospital Central California 
Dept. of Orthopaedic Surgery 
9300 Valley Children’s Place 
Madera, CA 93636 
Phone: 1-(559) 353-5941 
Fax: 1-(559) 353-5945 
E-Mail: odaj@ yahoo.com

 1975 Odom, Jr., John A., MD
 EMER (Lorrie)

 10103 Ridge Gate Parkway  
Suite 306 
Lone Tree, CO 80124 
Phone: 1-(303) 225-8120 
Fax: 1-(303) 225-8130 
E-Mail: jodom@ spineclinic.com

 2010 Ofiram, Elisha, MD
 CAND (Ayelet)

 TLM Clinic 
31 Habarzel St., Ramat-Hachail 
Tel Aviv 69710 
Israel 
Phone: 972 3 6436938 
Fax: 972 3 6436402 
E-Mail: eofiram@ gmail.com

 1984 Ogilvie, James W., MD
 ACTI (Susan)

 Axial Biotech 
2749 E. Parley’s Way, Suite 200 
Salt Lake City, uT 84109 
Phone: 1-(801) 984-9109 
Fax: 1-(801) 994-1000 
E-Mail: jwogilvie@ msn.com

 1977 Ohki, Isao, MD, PhD
 EMER (Shizuko)

 Yuki Hospital 
9629-1 Yuki-Shi 
Ibaraki-Ken 307-0001 
Japan 
Phone: 81 2963 34161 
Fax: 81 2963 34164 
E-Mail: iohki@ beige.ocn.ne.jp

 1999 Ohlin, Acke, MD, PhD
 ACTI (Eva)

 Malmo university Hospital 
universitetssjukhuset MAS 
Ortopedkliniken 
Malmo S-205 02 
Sweden 
Phone: 46 40 33 24 53 
Fax: 46 40 30 22 60 
E-Mail: acke.ohlin@ med.lu.se

 1988 O’Leary, Patrick F., MD
 ACTI HSS

 1015 Madison Avenue, 4th Floor 
New York, NY 10021 
Phone: 1-(212) 249-8100 
Fax: 1-(212) 860-8132 
E-Mail: patrick.oleary@ pfol.com

 2009 O’Leary, Patrick T., MD
 CAND (Minna Jinn O’Leary)

 Midwest Orthopaedic Center 
6000 N. Allen Road 
Peoria, IL 61614 
Phone: 1-(309) 691-1400 
Fax: 1-(309) 689-7094 
E-Mail: ptoleary1@ yahoo.com

 1998 Olsewski, John M., MD
 ACTI (Chris)

 Albert Einstein 
2157 Tomlinson Avenue 
Bronx, NY 10461 
Phone: 1-(718) 794-2501 
Fax: 1-(718) 794-2512 
E-Mail: johnolsewski@ aol.com
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 2004 Ondra, Stephen L., MD

 ACTI Senior Policy Advisor for 
 Health Affairs, Office of the Secretary 

Department of Veterans Affairs 
810 Vermont Avenue, N.W.   
Room 1015-C 
Washington, DC 20420 
Phone: 1-(202) 461-4873 
E-Mail: s.ondra@ comcast.net

 1981 Onomura, Toshinobu, MD
 EMER (Kyoko)

 14-26 Kitashowacho 
Nishinomiya 
Hyogo 662-0833 
Japan 
E-Mail: ort999@ poh.osaka-med.ac.jp

 2004 Orellana Reta, Carlos A., MD
 ASSO (Isela)

 Shriners Hospitals for Children  
Mexico City 
Av IMAN #257 
Col Pedregal De Santa ursula 
Mexico City D.F. 04650 
Mexico 
Phone: 54 24 78 50 
Fax: 55 28 87 02 
E-Mail: orelc@ prodigy.net.mx

 1999 Osborn, James M., MD
 ACTI (Amy Jo)

 Spine Surgery Associates, P.C. 
979 E. Third Street, Suite C-0225 
Chattanooga, TN 37403-3314 
Phone: 1-(423) 756-6623 
Fax: 1-(423) 778-7894 
E-Mail: jmo@ ssaspine.org

 1985 Osebold, William R., MD
 EMER Shriners Hospital

 911 W. Fifth Avenue 
P.O. Box 2472 
Spokane, WA 99210 
Phone: 1-(509) 623-0428 
Fax: 1-(509) 623-0415 
E-Mail: wosebold@ shrinenet.org

 2009 O’Shaughnessy, Brian A., MD
 CAND (Kristina D., MD)

 Howell Allen Clinic 
2011 Murphy Avenue, Suite 301 
Nashville, TN 37203 
Phone: 1-(615) 327-9543 
Fax: 1-(615) 341-3569 
E-Mail: boshaughnessy@ gmail.com

 2004 Oswald, Timothy Stephen, MD
 ACTI 1605 Chantilly Drive, #310

 Atlanta, GA 30324 
Phone: 1-(404) 321-9900 
E-Mail: tsoswald@ aol.com

 2003 Ouellet, Jean A., MD FRSC
 ACTI (Krista Leigh)

 McGill univ Health Centre &  
Shriners Hospital 
MCH - 2300 Tupper 
Montreal, PQ H3H 1P3 
Canada 
Phone: 1-(514) 412-4464 
Fax: 1-(514) 412-4353 
E-Mail: jaouellet@ hotmail.com

 2003 Ovadia, Dror, MD
 ACTI (Hadas)

 DANA Children’s Hospital Center 
Deptartment of Ped Orthopedics 
6 Weizman Street 
Tel Aviv Sourasky Med. Ct 
Tel Aviv 64239 
Israel 
Phone: 972 3 6974 269 
Fax: 972 3 6974 542 
E-Mail: dovadia@ tasmc.health.gov.il

 1989 Owen, Jeffrey H., PhD
 EMER (Shelle)

 5226 N. Calle Ladero 
Tucson, AZ 85718 
E-Mail: jowen48@ gmail.com

 2009 Ozturk, Cagatay, MD
 CAND (Rezzan)

 Istanbul Spine Center 
Florence Nightingale Hospital 
Abide-I Hurriyet Caddesi No. 290 
Istanbul 34340 
Turkey 
Phone: 90 532 436 0735 
Fax: 90 212 234 8689 
E-Mail: cgtyztrk@ yahoo.com

 1980 Palmer, Paul E., MD
 EMER (Marian)

 The Orthopedic Clinic Association 
2222 E. Highland Avenue, Suite 300 
Phoenix, AZ 85016 
Phone: 1-(602) 277-6211 
Fax: 1-(602) 840-2324
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 1993 Paonessa, Kenneth J., MD

 ACTI (Mary Juillet-Paonessa)
 Norwich Orthopedic Group 

82 New Park Avenue 
North Franklin, CT 06254 
Phone: 1-(860) 889-7345 
Fax: 1-(860) 885-7214 
E-Mail: kportho@ aol.com

 2009 Papadopoulos, Elias C., MD
 CAND university of Athens 

 School of Medicine 
Ypsilantou 18 Str. 
Athens 10676 
Greece 
Phone: 30 210 721 8719 
Fax: 30 210 721 8719 
E-Mail: hpapado@ yahoo.com

 2004 Parent, Stefan, MD, PhD
 ACTI (Christiane Lynch)

 Hopital St-Justine, Orthopaedics 
3175 Ch. St-Catherine, Room 7904 
Montreal, QC H3T 1C5 
Canada 
Phone: 1-(514) 345-4876 
Fax: 1-(514) 345-4755 
E-Mail: stefan.parent@ umontreal.ca

 2002 Park, Weon Wook, MD, PhD
 ACTI (Kyung Zoo Lee)

 Busan Korea Hospital 
1740-16 Daeyeon-dong 
Nam-gu, Busan 608-811 
Korea 
Phone: 82 51 930 3011 
Fax: 82 51 930 3015 
E-Mail: pww@ scoliosis.co.kr

 1993 Pashman, Robert S., MD
 ACTI (Kathy)

 Cedars Sinai Institute for  
Spinal Disorders 
444 S. San Vicente Blvd., #800 
Los Angeles, CA 90048 
Phone: 1-(310) 423-9983 
Fax: 1-(310) 423-9963 
E-Mail: espine1@ aol.com

 1996 Passuti, Norbert, MD
 ACTI (Catherine)

 Centre Hospitalier de Nantes 
Hotel Dieu Place A Ricordeau 
Clinique Chirurgicale Ortho 
Nantes F-44093 
France 
Phone: 33 2 40 08 4844 
Fax: 33 2 40 08 4842 
E-Mail: norbert.passuti@ chu-nantes.fr

 2010 Patel, Alpesh A., MD
 CAND (Angela Chaudhari, MD)

 university of utah 
Dept of Orthopaedics 
590 Wakara Way 
Salt Lake City, uT 84108 
Phone: 1-(801) 587-5450 
Fax: 1-(801) 587-5411 
E-Mail: alpesh2@ gmail.com

 2006 Patel, Vikas V., MD
 CAND (Lisa)

 univ of Colorado Ortho Spine Surgery 
12631 E. 17th Avenue  
Mail Stop B202 
Academic Office Bldg  
Room L15-4615 
Denver, CO 80045 
Phone: 1-(303) 724-2969 
Fax: 1-(303) 724-2977 
E-Mail: vikas.patel@ ucdenver.edu

 2010 Paulino, Carl B., MD
 CAND (Lucianne)

 SuNY Downstate 
450 Clarkson Avenue, Box #30 
Brooklyn, NY 11203 
Phone: 1-(718) 270-2179/3869 
Fax: 1-(718) 270-3312 
E-Mail: paulinomd@ gmail.com

 1993 Pavlov, Paul W., MD, PhD
 ACTI Institute for Spine Surgery and 

 Applied Research, ISSAR 
Louiseweg 5 
Nijmegen 6523 NA 
Netherlands 
Phone: 31 2 435 29661 
Fax: 31 2 435 29666 
E-Mail: p.pavlov@ maartenskliniek.nl

 2006 Pawelek, Jeff, BS
 ASSO San Diego Center for 

 Spinal Disorders 
4130 La Jolla Village Drive 
Suite 300 
La Jolla, CA 92037 
Phone: 1-(858) 678-0610 
Fax: 1-(858) 678-0007 
E-Mail: jpawelek@ sandiego-spine.com

 1977 Pedras, Claudio V., MD
 EMER (Marcia)

 Centro De Escoliose Do Rio De Janeiro 
Rua Visconde De Piraja, N 44 /318 
Rio de Janeiro 22410-002 
Brazil 
Phone: 55 21 2522 1090 
Fax: 55 21 2522 1090 
E-Mail: cpedras@ iis.com.br
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 2006 Peelle, Michael W., MD

 CAND (Jessica)
 88 SGOS/SGCO-Air Force Base 

6881 Sugar Maple Drive 
Dayton, OH 45433 
Phone: 1-(937) 257-1274 
E-Mail: peellem@ hotmail.com

 2008 Pellise, Ferran, MD, PhD
 CAND (Mar)

 Hospital Traumatologia I  
Rehabilitacio Vall D’Hebron 
Passeig Vall D’Hebron 119-129 
Barcelona 08035 
Spain 
Phone: 34 6074 80771 
Fax: 34 9323 81619 
E-Mail: 24361fpu@ comb.cat

 1998  Perez-Grueso, Francisco Javier
 ACTI Sanchez, MD

 (Pilar)
Hospital De La Paz, Madrid 
Pedro Rico 31. 8 G 
Madrid 28029 
Spain 
Phone: 34191 7337733 
Fax: 34191 5535696 
E-Mail: perezgrueso@ terra.es

 1974 Perlman, Aaron W., MD
 EMER 620 Windings Lane

 Cincinnati, OH 45220-1083

 1998 Perra, Joseph H., MD
 ACTI (Beth)

 Twin Cities Spine Center 
Piper Building 
913 E. 26th Street, Suite 600 
Minneapolis, MN 55404-4515 
Phone: 1-(612) 775-6200 
Fax: 1-(612) 775-6222 
E-Mail: jhperra@ tcspine.com

 1966 Perry, Jacquelin, MD DSc
 HONO Rancho Los Amigos 

 Nat’l Rehab Center 
Building 800 Room 33 
7601 E. Imperial Hwy 
Downey, CA 90242 
Phone: 1-(562) 401-6260 
E-Mail: pklab@ larei.org

 1972 Peterson, Hamlet A., MD
 EMER (Suzanne)

 Mayo Clinic 
Emeritus Office, Plummer 10 
200 1st Street 
Rochester, MN 55905 
Phone: 1-(507) 284-2691 
Fax: 1-(507) 284-5036 
E-Mail: peterson.hamlet@ mayo.edu

 2009 Petrenko, Dmytro, MD
 CAND (Natasha)

 Sytenko Institute Spine &  
Joint Pathology 
80, Pushkinskaya Str. 
Kharkiv 61024 
ukraine 
Phone: 38 05 7700 1127 
Fax: 38 05 7700 1127 
E-Mail: det_ortop@ mail.ru

 2010 Petrizzo, Anthony M., DO
 CAND (Marie)

 NYu Hospital for Joint Diseases 
530 1st Avenue, Suite 8u 
New York, NY 10016 
Phone: 1-(212) 263-7182 
Fax: 1-(212) 263-7180 
E-Mail: apetrizz@ yahoo.com

 2007 Phillips, Frank M., MD
 CAND (Denise Walt, MD)

 Midwest Orthopaedics 
1725 W. Harrison Street, Suite 1063 
Chicago, IL 60612 
Phone: 1-(312) 432-2339 
Fax: 1-(312) 942-1516 
E-Mail: frank.phillips@ rushortho.com

 2002 Phillips, Jonathan H., MD
 ACTI (Jennifer)

 Arnold Palmer Hospital 
Pediatric Orthopaedic  
Specialty Practice 
83 W. Columbia Street 
Orlando, FL 32806 
Phone: 1-(321) 841-3060 
Fax: 1-(321) 843-6304 
E-Mail: Jonathan.Phillips@ orlandohealth.com

 1999 Phillips, Preston J., MD
 ACTI (Melody)

 Warren Clinic  
Saint Francis Health System 
Natalie Medical Building 
6475 S. Yale Avenue, Suite 202 and 401 
Tulsa, OK 74136 
Phone: 1-(918) 494-4460 
Fax: 1-(918) 494-6560 
E-Mail: pjphillips@ saintfrancis.com



276 Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Fe
llo

w
sh

ip
 D

ir
ec

to
ry

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

Fellowship Directory
 1989 Phillips, William A., MD

 ACTI (Linda, MD)
 Baylor College of Medicine 

6621 Fannin, CC 670.01 
Houston, TX 77062 
Phone: 1-(832) 822-3100 
Fax: 1-(832) 825-3127 
E-Mail: waphilli@ texaschildrenshospital.org

 1983 Picault, Charles, MD
 EMER (July)

 19 Chemin De La Fournache 
Sainte Foy Les Lyon 
Lyon 89110 
France 
Fax: 334 78594530 
E-Mail: charles.picault@ chello.fr

 1995 Picetti, III, George D., MD
 ACTI (Dianne)

 Sutter Medical Center 
2800 L Street, Suite 500 
Sacramento, CA 95816 
Phone: 1-(916) 454-6850 
Fax: 1-(916) 454-6852 
E-Mail: GdpicettiIII@ rcsis.com

 2004 Piehl, Frederick C., MD
 CAND (Jeannie)

 Midlands Orthopaedics, P.A. 
1910 Blanding Street 
Columbia, SC 29201 
Phone: 1-(803) 933-6118 
Fax: 1-(803) 256-9462 
E-Mail: lauriep@ midlandsortho.com

 1983 Pizzutillo, Peter D., MD
 ACTI (Barbara)

 St Christopher Hospital for Children 
Orthopaedic Center for Children 
Erie Avenue At Front Street, #133-1 
Philadelphia, PA 19134-1095 
Phone: 1-(215) 427-3423 
Fax: 1-(215) 427-8782 
E-Mail: peter.pizzutillo@ tenethealth.com

 1996 Place, Howard M., MD
 ACTI (Jeanne)

 St Louis university Medical Center 
3635 Vista Avenue at Grand Blvd. 
PO Box 15250 
Saint Louis, MO 63119 
Phone: 1-(314) 577-8850 
Fax: 1-(314) 268-5121 
E-Mail: place@ slu.edu

 2005 Ploumis, Avraam, MD, PhD
 ACTI (Sofia Androudi, MD)

 university of Ioannina, Medical School 
Dept of Orthopaedics and Rehab 
Ioannina 45110 
Greece 
Phone: 30 26510 99969 
Fax: 30 26510 07891 
E-Mail: aploumis@ cc.uoi.gr

 2007 Poe-Kochert, Connie, CNP
 ASSO (Richard)

 university Hospitals  
Case Medical Center 
Department of Orthopaedics 
11100 Euclid Avenue 
Cleveland, OH 44106 
Phone: 1-(216) 844-5420 
Fax: 1-(216) 844-1122 
E-Mail: Connie.Poe-Kochert@ uHHospitals.org

 1980 Poitras, Benoit P., MD
 ACTI (Brigitte)

 Ste-Justine Hospital 
3175 Cote Ste-Catherine Rd 
Montreal, QC H3T 1C5 
Canada 
Phone: 1-(514) 345-4876 
Fax: 1-(514) 345-4755 
E-Mail: benoit_poitras@ ssss.gouv.qc.ca

 1993 Polly, Jr., David W., MD
 ACTI (Shirley M. Polly, MD)

 university of Minnesota 
Dept. of Orthopaedic Surgery 
2450 Riverside Avenue S., R200 
Minneapolis, MN 55454 
Phone: 1-(612) 273-7951 
Fax: 1-(612) 273-7959 
E-Mail: pollydw@ umn.edu

 1968 Ponte, Alberto, MD
 EMER (Ellen)

 Stuart Clinic 
Via Trionfale 5952 
Roma 00136 
Italy 
Phone: 39 06 3552 8200 
Fax: 377 9770 8409 
E-Mail: ellenponte@ monaco.mc

 2007 Pourquie, Olivier, PhD
 ASSO Institut de Génétique et de 

 Biologie Moléculaire et Cellulaire 
IGBMC 
1 Rue Laurent Fries, BP 10142 
ILLKIRCH CEDEX 67404 
France 
Phone: 33 3 88 65 32 16 
Fax: 33 3 88 65 32 03 
E-Mail: pourquie@ igbmc.fr
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 1976 Previgliano, Hugo I., MD

 EMER (Juanita)
 Pacheco de Melo 2155 

Buenos Aires 1126 
Argentina 
Phone: 5411 48039437 
Fax: 5411 48072179

 1984 Price, Charles T., MD
 ACTI (Pam)

 Arnold Palmer Hospital 
Pediatric Orthopaedic  
Specialty Practice 
83 W. Columbia Street 
Orlando, FL 32806 
Phone: 1-(321) 843-5271 
Fax: 1-(321) 843-5298 
E-Mail: charles.price@ orlandohealth.com

 1998 Price, Nigel J., MD
 ACTI (Karen)

 Children’s Mercy Hospital 
Department of Ortho Surgery 
2401 Gillham Road, #2160 
Kansas City, MO 64108 
Phone: 1-(816) 234-3693 
Fax: 1-(816) 855-1993 
E-Mail: nprice@ cmh.edu

 2006 Prince, Michelle M., MD
 CAND Central Texas Pediatric 

 Ortho and Scoliosis Surgery 
1301 Barbara Jordan Blvd., Suite 300 
Austin, TX 78723 
Phone: 1-(512) 478-8116 
Fax: 1-(512) 478-9368 
E-Mail: mprincem@ yahoo.com

 2005 Puffinbarger, William Ray, MD
 CAND (Nikola)

 OuHSC 
940 NE 13th Street, Suite 2MR2000 
Oklahoma City, OK 73104 
Phone: 1-(405) 271-6458 
Fax: 1-(405) 271-1502 
E-Mail: william-puffinbarger@ ouhsc.”edu

 1993 Puno, Rolando M., MD
 ACTI (M Regina, MD)

 Norton Leatherman Spine Center 
210 E. Gray Street, Suite 900 
Louisville, KY 40202-3905 
Phone: 1-(502) 584-7525 
Fax: 1-(502) 584-6851 
E-Mail: swhelan@ spinemds.com

 1987 Purcell, Graham A., MD
 EMER (Lezlie)

 3600 Wrightwood Drive 
Studio City, CA 91604 
Phone: 1-(818) 985-3051 
Fax: 1-(818) 985-3049 
E-Mail: gpurcellmd@ gmail.com

 2009 Qiu, Guixing, MD
 HONO (Lin Shouqing)

 Peking union Medical  
College Hospital 
Beijing Dongcheng District 
Wang Fu Jing No. 1 Shauifuyuan 
Beijing 100730 
Peoples Republic of China 
Phone: 8610 6529 6081 
Fax: 8610 6529 6081 
E-Mail: qguixing@ 126.com

 2007 Qiu, Yong, MD
 ACTI (Agnieszka Wozna-Qiu)

 NanJing university Medical School 
Drum Tower Hospital,  
321 Zhongshan Road 
NanJing 210008 
Peoples Republic of China 
Phone: 86 25 83105121 
Fax: 86 25 83105121 
E-Mail: scoliosis2002@ sina.com

 1998 Raggio, Cathleen L., MD
 ACTI (Gene Gavin)

 Hospital for Special Surgery 
535 E. 70th Street 
New York, NY 10021 
Phone: 1-(212) 606-1339 
Fax: 1-(516) 222-6893 
E-Mail: raggioc@ hss.edu

 2005 Rahm, Mark D., MD
 ACTI (Christine)

 Scott & White Healthcare 
Texas A&M HSC  
Dept of Ortho Surgery 
2401 S. 31st Street 
Temple, TX 76508 
Phone: 1-(254) 724-4045 
Fax: 1-(254) 724-7567 
E-Mail: mrahm@ swmail.sw.org

 1997 Rahn, Kevin A., MD
 ASSO (Karla)

 Fort Wayne Orthopaedics 
7601 W. Jefferson Boulevard 
Fort Wayne, IN 46814 
Phone: 1-(260) 436-8686 x4330 
Fax: 1-(260) 432-5075 
E-Mail: credentialing@ fwortho.com

 1999 Raiszadeh, Kamshad, MD
 ACTI (Shirin)

 6719 Alvarado Road, #308 
San Diego, CA 92120 
Phone: 1-(619) 265-7212 
Fax: 1-(619) 265-7922 
E-Mail: kam@ sdspineinstitute.com
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 2007 Rajasekaran, S., MD, PhD

 CAND (Rama)
 Ganga Medical Centre & Hospitals 

313 Mettupalayam Road 
Saibab Colony 
Coimbatore 641043 
India 
Phone: 91 422 248 5000 
Fax: 91 422 245 1444 
E-Mail: sr@ gangahospital.com

 2005 Ramirez-Lluch, Norman F., MD
 ACTI (Sonia)

 Pediatric Orthopaedic 
P O Box 6847 Marina Station 
Mayaguez, PR 00681 
Phone: 1-(787) 264-2066 
Fax: 1-(787) 264-4483 
E-Mail: normanpipe@ aol.com

 1999 Rand, Frank F., MD
 ACTI (Jennifer)

 New England Baptist Hospital 
125 Parker Hill Avenue, Converse 5 
Boston, MA 02120 
Phone: 1-(617) 754-5744 
Fax: 1-(617) 754-5740 
E-Mail: frand@ caregroup.harvard.edu

 1971 Randall, Fay M., MD
 EMER 400 university Park Drive, Apt G-93

 Homewood, AL 35209 
E-Mail: fayrandall@ charter.net

 1999 Raney, Ellen M., MD
 ACTI Shriners Hospital for Children

 1310 Punahou Street 
Honolulu, HI 96826-1099 
Phone: 1-(808) 951-3638 
Fax: 1-(808) 942-8573 
E-Mail: eraney@ shrinenet.org

 1969 Rapp, George F., MD
 EMER (Peggy)

 9333 N. Meridian Street, Suite 370 
Indianapolis, IN 46260 
Phone: 1-(317) 580-9210 
Fax: 1-(317) 580-9215 
E-Mail: rappprop@ gmail.com

 1998 Raso, V. James, MASc
 ASSO (Jane)

 university of Alberta 
Glenrose Rehabilitation Hospital 
10230 - 111 Avenue 
Edmonton, AB T5G 0B7 
Canada 
Phone: 1-(780) 735-8290 
Fax: 1-(780) 735-7972 
E-Mail: jim.raso@ albertahealthservices.ca

 1999 Rathjen, Karl E., MD
 ACTI (Carolyn)

 Texas Scottish Rite Hospital 
Department of Orthpaedics 
2222 Welborn Street 
Dallas, TX 75219-3993 
Phone: 1-(214) 559-7555 
Fax: 1-(214) 559-7570 
E-Mail: Karl.Rathjen@ tsrh.org

 2005 Ratliff, John Kevin, MD, FACS
 ACTI (Carla Carvalho)

 Thomas Jefferson university 
Department of Neurosurgery 
909 Walnut, 2nd Floor 
Philadelphia, PA 19017 
Phone: 1-(215) 955-7000 
Fax: 1-(215) 503-9170 
E-Mail: john.ratliff@ jefferson.edu

 1994 Rawlins, Bernard A., MD
 ACTI (Debra)

 Hospital for Special Surgery 
535 E. 70th Street 
New York, NY 10021 
Phone: 1-(212) 606-1632 
Fax: 1-(212) 606-1726 
E-Mail: rawlinsb@ hss.edu

 1999 Ray, R. Charles, MD
 EMER PO Box 383872

 Waikoloa, HI 96738 
Phone: 1-(808) 883-8497 
E-Mail: rcraymd@ salut-ltd.com

 1995 Rechtine, II, Glenn R., MD
 ACTI (Joann)

 university of Rochester 
Department of Orthopaedics 
601 Elmwood Avenue, Box 665 
Rochester, NY 14642 
Phone: 1-(585) 275-8780 
Fax: 1-(585) 756-4721 
E-Mail: grechtine@ aol.com

 1992 Regan, John J., MD
 ACTI (Jeanne Scott)

 120 S. Spalding Drive, Suite 400 
Beverly Hills, CA 90212 
Phone: 1-(310) 385-8010 
Fax: 1-(310) 385-8040 
E-Mail: jjregan@ spinesource.com
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 2006 Reilly, Christopher W., MD, FRCSC

 CAND (Leslie)
 BC Children’s Hospital 

Dept. of Orthopaedics 
4480 Oak Street, Room A234 
Vancouver, BC V6H 3V4 
Canada 
Phone: 1-(604) 875-2275 
Fax: 1-(604) 875-3186 
E-Mail: creilly@ cw.bc.ca

 1981 Reina, Enrique G., MD
 EMER (Beatriz)

 Copernico 2390 - 1 Piso 
Buenos Aires 1425 
Argentina 
Phone: 011 48029874 
Fax: 54 11 4777 8981 
E-Mail: enriquereina@ arnet.com.ar

 1988 Reinker, Kent A., MD
 ACTI (Howena (Howie))

 univ of TX Health Sciences Ctr 
Dept of Ortho, MC 7774 
7703 Floyd Curl Drive 
San Antonio, TX 78229-3900 
Phone: 1-(210) 567-5125 
Fax: 1-(210) 567-5167 
E-Mail: kreinker@ mac.com

 1982 Renshaw, Thomas S., MD
 EMER (Carol)

 379 Fort Howell Drive 
Hilton Head Island, SC 29926 
E-Mail: Thomas.renshaw@ yale.edu

 2010 Reyes Sanchez, Alejandro A., MD
 CAND (Maria Elena Guillot De Reyes)

 National Rehabilitation Institute 
AV. Mexico-Xochimilco No. 289, Col. 
Arenal De Guadalupe 
Mexico City 14389 
Mexico 
Phone: 011525 5687845 
Fax: 011525 6520062 
E-Mail: alereyes@ inr.gob.mx

 2002 Reynolds, Richard A K, MD
 ACTI (Terri)

 Children’s Hospital of Michigan 
Chief Dept. of Orthopaedic Surgery 
3901 Beaubien Boulevard 
Detroit, MI 48201 
Phone: 1-(313) 745-8147 
Fax: 1-(313) 745-5742 
E-Mail: rreynold2@ dmc.org

 2003 Rha, Jong-Deuk, MD
 ASSO (Soon-Hee Cho)

 Han-Il General Hospital 
Orthopaedic Surgery 
388-1 Sangmoon-Dong 
Dobong-Ku 
Seoul132-703 
Korea 
Phone: 822 901 3078 
Fax: 822 901 3040 
E-Mail: jdrha@ unitel.co.kr

 2007 Rhim, Seung-Chul, MD
 CAND (Jung-Mi Kim)

 Asan Medical Center 
388-1 Pungnap-2 Dong, Songpa-gu 
Seoul 138-736 
Korea 
Phone: 822 3010 3554 
Fax: 82 2 476 6738 
E-Mail: scrhim@ amc.seoul.kr

 1996 Ricciardi, James E., MD
 EMER (Pamela Ann)

 1507 Harmony Street 
New Orleans, LA 70115 
E-Mail: riccs@ bellsouth.net

 1992 Richards, III, B. Stephens, MD
 ACTI (Denise)

 Texas Scottish Rite Hospital 
2222 Welborn Street 
Dallas, TX 75219 
Phone: 1-(214) 559-7558 
Fax: 1-(214) 559-7570 
E-Mail: steve.richards@ tsrh.org

 1994 Richman, Jory D., MD
 ACTI (Melanie, MD)

 Mercy Hospital 
1350 Locust Street, Suite 220 
Pittsburgh, PA 15219-5114 
Phone: 1-(412) 232-5800 
E-Mail: richmanj@ upmc.edu

 1979 Riddick, Max F., MD
 EMER (Patricia)

 1553 Winter Springs Boulevard 
Winter Springs, FL 32708-3802 
Phone: 1-(407) 359-4999 
Fax: 1-(321) 238-2002 
E-Mail: mfriddick@ cfl.rr.com

 1998 Rieger, Mark A., MD
 ACTI (Bette)

 The Orthopedic Center, PA 
218 Ridgedale Ave., Suite 104 
Cedar Knolls, NJ 07927-2109 
Phone: 1-(973) 538-7700 
Fax: 1-(973) 538-9478 
E-Mail: marbones@ aol.com
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 2001 Riew, K. Daniel, MD

 ACTI (Mary)
 Washington university  

School of Medicine, Orthopedics 
660 S. Euclid, Campus Box 8233 
St. Louis, MO 63110 
Phone: 1-(314) 747-2565 
Fax: 1-(314) 747-2599 
E-Mail: riewd@ wustl.edu

 2002 Riina, Joseph, MD
 ACTI (Kari)

 OrthoIndy 
5255 East Stop 11 Road 
Indianapolis, IN 46237 
Phone: 1-(317) 802-2000 
Fax: 1-(317) 802-2405 
E-Mail: j.riina@ orthoindy.com

 2000 Riley, III, Lee H., MD
 ACTI (Kimberley)

 Johns Hopkins Med, Ortho Surgery 
601 N. Caroline Street, #5231 
Baltimore, MD 21287-0882 
Phone: 1-(410) 955-6930 
Fax: 1-(410) 614-1451 
E-Mail: lriley@ jhmi.edu

 2002 Rinella, Anthony S., MD
 ACTI (Mary)

 Illinois Spine & Scoliosis Center 
12701 W. 143rd Street, #110 
Homer Glen, IL 60491 
Phone: 1-(877) 694-7722 
Fax: 1-(815) 531-0055 
E-Mail: rinella@ me.com

 1982 Rivard, Charles H., MD
 ACTI (Christine)

 Hopital Ste-Justine, B922 
3175 Cote Ste-Catherine 
Montreal, QC H3T 1C5 
Canada 
Phone: 1-(514) 345-4839 
Fax: 1-(514) 345-2353 
E-Mail: chrivard@ gmail.com

 1985 Roach, James W., MD
 ACTI (Liz)

 university of Pittsburgh 
Childrens Hospital of Pittsburgh 
4401 Penn Ave 
Faculty Pavilion 4th Floor 
Pittsburgh, PA 15224 
Phone: 1-(412) 692-6868 
Fax: 1-(412) 692-6088 
E-Mail: roachjw@ upmc.edu

 1998 Roberto, Rolando F., MD
 ACTI (Lori Klett)

 university of California Davis 
Department of Orthopedics 
4860 Y Street, Suite 3800 
Sacramento, CA 95817 
Phone: 1-(916) 734-2937 
Fax: 1-(916) 734-7904 
E-Mail: rolando.roberto@ ucdmc.ucdavis.edu

 1977 Roberts, John M., MD
 EMER (Rusty)

 PO Box 1655 
Blue Hill, ME 04614 
Phone: 1-(207) 374-9933 
E-Mail: johnmroberts@ bryndwr.net

 2005  Rodriguez-Olaverri, Juan Carlos, MD,
 ACTI PhD

 (Josune)
Maimonides Medical Center 
927 49th Street 
Brooklyn, NY 11219 
Phone: 1-(718) 283-6520 
Fax: 1-(718) 283-6199 
E-Mail: olaverri67@ yahoo.com

 1984 R odts, Mary Faut, DNP, CNP, ONC, FAAN
 ASSO (Thomas)

 Midwest Orthopaedics at Rush 
1611 W. Harrison Street 
Chicago, IL 60612 
Phone: 1-(312) 738-2903 
Fax: 1-(312) 738-0133 
E-Mail: mrodts@ rush.edu

 2008 Roh, Jeffrey S., MD
 CAND (Grace)

 Orthopedics International Spine 
12333 NE 130th Lane, #400 
Kirkland, WA 98034 
Phone: 1-425-216-4220 
Fax: 1-425-216-4221 
E-Mail: roh.jeffrey@ yahoo.com

 2002 Roh, Michael S., M.D.
 ACTI (Myong)

 Rockford Spine Center, Ltd. 
2902 McFarland Road, Suite 300 
Rockford, IL 61107 
Phone: 1-(815) 316-2100 
Fax: 1-(815) 316-2099 
E-Mail: msr250@ yahoo.com

 2005 Rohmiller, Michael T., MD
 CAND (Kimberly S. Draud, MD)

 Cincinnati Spine Institute 
9250 Blue Ash Road 
Cincinnati, OH 45242 
Phone: 1-(513) 792-7445 
Fax: 1-(513) 792-7451 
E-Mail: mrohmiller@ gmail.com
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 2008 Rose, Peter S., MD

 CAND (Sarah)
 Mayo Clinic Dept. of Ortho Surgery 

Gonda 14 
200 First Street SW 
Rochester, MN 55905 
Phone: 1-(507) 284-2995 
Fax: 1-(507) 266-4234 
E-Mail: rose.peter@ mayo.edu

 1989 Rositto, Victor, MD
 ACTI Hospital Gutierrez

 Jose Hernandez 2040 5. B 
Capital Federal 
Buenos Aires 1425 
Argentina 
Phone: 5411 4784 2050 
Fax: 5411 4784 2050 
E-Mail: victorr@ fibertel.com.ar

 2005 Rosner, Michael, MD
 ACTI (Inger)

 Walter Reed Army Medical Center 
817 Woodside Parkway 
Silver Spring, MD 20910 
Phone: 1-(202) 782-9801 
Fax: 1-(202) 782-6845 
E-Mail: michael.rosner@ us.army.mil

 2001 Roth, Jr., Herbert J., MD
 ACTI (Kristin)

 Herbert Roth Jr. MD, PC 
201 West Big Beaver, Suite 1060 
Troy, MI 48084 
Phone: 1-(248) 457 9190 
Fax: 1-(248) 457 9188 
E-Mail: hkroth@ comcast.net

 1975 Roth, Kenneth Raymond, MD
 EMER (Pat)

 13636 Jack Rabbit Road 
Poway, CA 92064-1702 
E-Mail: krroth@ cox.net

 2006 Roussouly, Pierre, MD
 CAND Centre des Massues

 92, rue Edmond Locard 
Lyon, Cedex 05 69005 
France 
Phone: 33 4 72 38 48 55 
Fax: 33 4 72 38 48 91 
E-Mail: Chort@ cmcr-massues.com

 1984 Rowe, Dale E., MD
 ACTI (Ellen)

 MSu/KCMS Dept of Ortho Surgery 
1000 Oakland Drive 
Kalamazoo, MI 49008-1282 
Phone: 1-(269) 337-6250 
Fax: 1-(269) 337-6441 
E-Mail: Rowe@ kcms.msu.edu

 1990 Roye, Jr., David Price, MD
 ACTI (Carol Roye, MD)

 Morgan Stanley Children’s Hospital 
of New York Presbytarian 
3959 Broadway, Suite 800 North 
New York, NY 10032-1537 
Phone: 1-(212) 305-5475 
Fax: 1-(212) 305-8271 
E-Mail: dpr2@ columbia.edu

 1997 Rubery, Jr., Paul T., MD
 ACTI (Andrea)

 university of Rochester Medical Center 
Orthopaedics 
601 Elmwood Avenue, Box 665 
Rochester, NY 14642 
Phone: 1-(585) 275-2787 
Fax: 1-(585) 756-4726 
E-Mail: Paul_Rubery@ uRMC.Rochester.edu

 2004 Ruf, Michael, MD
 ACTI (ute)

 SRH Zentralklinikum Suhl GGmbH 
A. Schweitzer-Str.2 
Suhl D-98527 
Germany 
Phone: 49 3681 3557 50 
Fax: 49 3681 3557 51 
E-Mail: michael.ruf@ zs.srh.de

 2002 Sabharwal, Sanjeev, MD
 ACTI (Ranjit)

 Chief, Div of Pediatric Orthopaedics 
uMDNJ New Jersey Medical School 
90 Bergen Street, Suite 7300 
Newark, NJ 07103 
Phone: 1-(973) 972-0246 
Fax: 1-(973) 972-1080 
E-Mail: sabharsa@ umdnj.edu

 1992 Sachs, Barton L., MD, MBA, CPE
 ACTI (Patti)

 Medical university of South Carolina 
Professor of Orthopaedics 
169 Ashley Avenue 
P.O Box 250332 
Charleston, SC 29425 
Phone: 1-(843) 792-8533 
Fax: 1-(843) 792-0762 
E-Mail: sachs@ musc.edu

 2006 Sacks, Janice T., MS
 HONO (Stanley)

 Scoliosis Association Inc. 
PO Box 811705 
Boca Raton, FL 33481 
Phone: 1-(800) 800-0669 
Fax: 1-(561) 994-2455 
E-Mail: scolioassn@ aol.com
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 2006 Sacks, Stanley E., MA

 HONO (Janice T.)
 Scoliosis Association Inc. 

P. O. Box 811705 
Boca Raton, FL 33481-1705 
Phone: 1-(561) 994-4435 
Fax: 1-(561) 994-2455 
E-Mail: scolioassn2@ aol.com

 2007 Sacramento Dominguez, 
 CAND Maria Cristina, MD, PhD 

 university Hospital of Canarias 
Carretera De Ofra S/n. 
La Laguna 
Santa Cruz De Tenerife 38320 
Spain 
Phone: 34 922 678000 
Fax: 34 922 279521 
E-Mail: cristisacra@ yahoo.es

 2001 Sadat, Seyed Mir Mostafa, MD
 ACTI (Fatemeh-Noughani)

 Sina Medical Center 
#56, Naghdi Alley, 
North Sohrevardi St. 
Tehran 1558613613 
Iran 
Phone: 98 912 115 5597 
Fax: 98 21 22 81 25 21 
E-Mail: msadat@ tums.ac.ir

 1992 Saer, III, Edward H., MD
 ACTI (Wendy)

 600 South McKinley 
Little Rock, AR 72205 
Phone: 1-(501) 663-7937 
Fax: 1-(501) 663-7931 
E-Mail: esaer@ arspecialty.com

 1980 Samberg, L. Carl, MD
 EMER (Barbara)

 44 Sedge Fern Drive 
Hilton Head Island, SC 29926-2777 
Phone: 1-(843) 342-7976 
E-Mail: bncsamberg@ aol.com

 2006 Samdani, Amer, MD
 CAND (Besma Haque)

 Shriners Hospital of Philadelphia 
3551 North Broad Street 
Philadelphia, PA 19140 
Phone: 1-(215) 430-4250 
Fax: 1-(215) 430-4136 
E-Mail: amersamdani@ yahoo.com

 1983 Sanchez, Alvaro A., MD
 EMER (Nancy)

 PO Box 10902 
Colesville, MD 20904 
Fax: 1-(301) 384-0481 
E-Mail: Asanc68847@ aol.com

 1982 Sanders, Albert E., MD
 ACTI (Shirley)

 u.T. Health Science Center 
Department of Orthopaedics 
7703 Floyd Curl Drive  
Mail Code 7774 
San Antonio, TX 78229-3900 
Phone: 1-(210) 363-7767 
Fax: 1-(210) 828-9127 
E-Mail: asanders1@ satx.rr.com

 1994 Sanders, James O., MD
 ACTI (Tricia)

 university of Rochester 
Dept. of Orthopaedics & Rehabilitation 
601 Elmwood Avenue, Box 665 
Rochester, NY 14642 
Phone: 1-(585) 275-1395 
Fax: 1-(585) 276-1897 
E-Mail: JAMES_SANDERS@ urmc.rochester.
edu

 1998 Santora, Stephen D., MD
 ACTI (Jane Ann)

 Shriners Hospital for 
Children-Intermountain 
Fairfax Road a Virginia Street 
Salt Lake City, uT 84103-4399 
Phone: 1-(801) 536-3600 
Fax: 1-(801) 536-3868 
E-Mail: ssantora@ shrinenet.org

 2010 Sarwahi, Vishal, MD
 CAND (Sarika Kalantre-Sarwahi)

 Children’s Hospital at Motefiore 
Albert Einstein College of Medicine 
Montefiore Medical Center 
3400 Bainbridge Avenue, Map 6 
Bronx, NY 10467 
Phone: 1-(718) 920-2060 
E-Mail: vsarwahi@ montefiore.org

 1990 Sarwark, John F., MD
 ACTI (Mimi)

 Children’s Memorial Hospital 
2300 Children’s Plaza, Box 69 
Chicago, IL 60614-3363 
Phone: 1-(773) 327-0993 
Fax: 1-(773) 327-1166 
E-Mail: jsarwark@ childrensmemorial.org

 2008 Sasao, Yutaka, MD
 CAND (Juri)

 St Marianna univ Sch of Med/Ortho 
2-16-1, Sugao 
Miyamae-ku 
Kawasaki 216-8511 
Japan 
Phone: 81 44 977 8111 
Fax: 81 44 977 9651 
E-Mail: sasaoyuta@ hotmail.com
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 2003 Sasso, Rick C., MD

 ACTI (April)
 Indiana Spine Group 

8402 Harcourt Road, Suite 400 
Indianapolis, IN 46260 
Phone: 1-(317) 228-7000 
Fax: 1-(317) 715-4887 
E-Mail: rsasso@ indianaspinegroup.com

 2006 Satake, Kotaro, MD
 CAND (Maiko)

 Konan Kosei Hospital 
137 Takayamachi Ohmatsubara 
Konan 483-8704 
Japan 
Phone: 8158 751 3333 
Fax: 8158 751 3300 
E-Mail: k-satake@ konan.jaaikosei.or.jp

 2008 Sawyer, Jeffrey R., MD
 CAND (Julie)

 university of Tennessee 
Campbell Clinic 
1400 South Germantown Road 
Germantown, TN 38138 
Phone: 1-(901) 759-5404 
Fax: 1-(901) 759-3192 
E-Mail: Jsawyer@ campbellclinic.com

 2004 Scaduto, Anthony A., MD
 ACTI (Lynn)

 Orthopaedic Hospital 
2400 S. Flower Street 
Los Angeles, CA 90007 
Phone: 1-(213) 742-1122 
Fax: 1-(213) 742-1435 
E-Mail: tscaduto@ laoh.ucla.edu

 1978 Schafer, Michael F., MD
 EMER (Eileen)

 Northwestern university 
Feinberg School of Medicine 
676 N. St. Claire, #1350 
Chicago, IL 60611 
Phone: 1-(312) 926-4444 
Fax: 1-(312) 926-4643 
E-Mail: m-schafer@ northwestern.edu

 1976 Scheier, Heiner, MD
 EMER Klinik Schulthess

 Lengghalde 2 
Zurich CH-8008 
Switzerland 
Phone: 3 58 0 47481

 1989 Schlenzka, Dietrich K A, MD
 ASSO (Anna)

 ORTON Orthopaedic Hospital 
Invalid Foundation 
Tenholantie 10 
Helsinki 00280 
Finland 
Phone: 35 89 4748 6624 
Fax: 35 89 241 8415 
E-Mail: dietrich.schlenzka@ invalidisaatio.fi

 1976 Schmitt, Jr., E. William, MD
 EMER (Yvonne)

 Pediatric Orthopaedic Assoc. 
1605 Chantilly Drive NE, Suite 310 
Atlanta, GA 30324-3269 
Phone: 1-(404) 321-9900 
Fax: 1-(404) 321-4460 
E-Mail: drorthopeds@ aol.com

 2004 Schmitz, Michael L., MD
 CAND (Susan Nicole)

 Children’s Orthopaedics of Atlanta 
5445 Meridian Mark Road, #250 
Atlanta, GA 30342 
Phone: 1-(678) 686-6816 
Fax: 1-(678) 686-6865 
E-Mail: mikeschmitz@ earthlink.net

 1996 Schneiderman, Gary A., MD
 ACTI (Kathleen)

 Sutter Neuroscience Medical Group 
2800 L Street, Suite 500 
Sacramento, CA 95816 
Phone: 1-(916) 454-6850 
Fax: 1-(916) 454-6690 
E-Mail: garyspider@ gmail.com

 2004 Schnuerer, Anthony P., PA
 ASSO (Susan)

 Tall Forest Consulting, LLC 
1692 Tall Forest Lane 
Collierville, TN 38017 
Phone: 1-(901) 240-2553 
Fax: 1-(901) 853-6704 
E-Mail: schnuerera@ bellsouth.net

 1976 Schock, Charles C., MD
 EMER 5 Saint Vincent Circle, #300

 Little Rock, AR 72205-5417 
Phone: 1-(501) 666-2770 
Fax: 1-(501) 265-0091
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 2000 Schopler, Steven A., MD

 ACTI (Robin)
 Southern California  

Orthopedic Institute 
2400 Bahamas Drive 
24075 Chestnut Way 
Bakersfield, CA 93309 
Phone: 1-(818) 901-6600 x3740 
Fax: 1-(818) 901-6683 
E-Mail: sschopler@ scoi.com

 1978 Schroeder, F. William, MD
 EMER (Lou Ann)

 219 Wagon Way 
Bastrop, TX 78602 
E-Mail: fschroeder2@ austin.rr.com

 2010 Schroerlucke, Samuel R., MD
 CAND (Brannon)

 San Diego Center for  
Spinal Disorders 
4130 La Jolla Village Drive  
Suite 300 
La Jolla, CA 92037 
Phone: 1-(858) 678-0610 
Fax: 1-(858) 678-0007 
E-Mail: samuelsch@ hotmail.com

 1999 Schwab, Frank J., MD
 ACTI (Elena)

 NYu-Hospital for Joint Diseases 
305 Second Avenue, Suite 19 
New York, NY 10003 
Phone: 1-(212) 460-0180 
E-Mail: fschwab@ worldnet.att.net

 2007 Schwartz, Daniel M., PhD
 CAND (Jamie)

 Surgical Monitoring Associates 
900 Old Marple Road 
Springfield, PA 19064 
Phone: 1-(610) 328-1166 
Fax: 1-(610) 328-1533 
E-Mail: dan@ surgmon.com

 2006 Schwartz, David G., MD
 CAND (Ellen)

 OrthoIndy 
8450 Northwest Boulevard 
Indianapolis, IN 46278 
Phone: 1-317-802-2000 
Fax: 1-317-802-2898 
E-Mail: jharmless@ orthoindy.com

 1997 Schwend, Richard M., MD
 ACTI (Colleen)

 Children’s Mercy Hospital 
2401 Gillham Road 
Kansas City, MO 64108 
Phone: 1-(816) 234-3693 
Fax: 1-(816) 855-1993 
E-Mail: rmschwend@ cmh.edu

 2002 Schwender, James D., MD
 ACTI (Kirsie)

 Twin Cities Spine Center 
913 E. 26th Street, Suite 600 
Minneapolis, MN 55404 
Phone: 1-(612) 775-6194 
Fax: 1-(612) 775-6222 
E-Mail: education@ tcspine.com

 1985 Scoles, Peter V., MD
 EMER (Angela)

 National Board of Medical Examiners 
3750 Market Street 
Philadelphia, PA 19104 
Phone: 1-(215) 590-9666 
Fax: 1-(215) 590-9440 
E-Mail: pscoles@ nbme.org

 1994 Segal, Lee S., MD
 ACTI (Susan)

 Phoenix Children’s Hospital 
Center for Pediatric Orthopaedics 
1919 Thomas Road 
Phoenix, AZ 85016 
Phone: 1-(602) 546-0264 
E-Mail: lsegal@ phoenixchildrens.com

 2002 Sengupta, Dilip K., MD
 ACTI (Papiya)

 Dartmouth-Hitchcock  
Medical Center 
Dept. of Ortho Spine Center 
One Medical Center Drive 
Lebanon, NH 03756 
Phone: 1-(603) 650-7522 
Fax: 1-(603) 650-5338 
E-Mail: dksg@ hotmail.com

 2007 Senkoylu, Alpaslan, MD
 CAND (Aylin)

 Gazi university, School of Medicine 
Dept of Ortho & Traumatology 
Besevler 
Ankara 06510 
Turkey 
Phone: 90 555 269 7998 
Fax: 90 312 212 9008 
E-Mail: senkoylu@ gazi.edu.tr
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 2010 Sethi, Rajiv K., MD

 CAND (Aya)
 Virginia Mason Medical Center 

Group Health Permanente 
125 16th Ave East  
CSB-3 South Building 
Seattle, WA 98112 
Phone: 1-(206) 326-3081 
Fax: 1-(206) 326-3080 
E-Mail: sethi.r@ ghc.org

 1998 Shaffrey, Christopher I., MD
 ACTI (Katie)

 university of Virginia  
Medical Center 
Department of Neurosurgery 
Box 800212 
Charlottesville, VA 22908 
Phone: 1-(434) 243-9714 
Fax: 1-(434) 243-9248 
E-Mail: cis8z@ virginia.edu

 2003 Shah, Suken A., MD
 ACTI (Sheela)

 Alfred I DuPont  
Hospital for Children 
1600 Rockland Road, PO Box 269 
Department of Orthopaedics 
Wilmington, DE 19899 
Phone: 1-(302) 651-5904 
Fax: 1-(302) 651-5951 
E-Mail: sshah@ nemours.org

 1994 Shapiro, Jay, MD
 ACTI (Shannon)

 Dell Childrens Medical Center 
1301 Barbara Jordan Blvd.  
Suite 300 
Austin, TX 78723 
Phone: 1-(512) 478-8116 x1002 
Fax: 1-(512) 478-9378 
E-Mail: JSHAP1017@ aol.com

 2010 Sharma, Krishn M., MD
 CAND (Sara)

 244 Westchester Avenue  
Suite 316 
White Plains, NY 10604 
Phone: 1-(914) 288-0045 
Fax: 1-(914) 288-0065 
E-Mail: sssx@ sprintmail.com

 1993 Shaughnessy, William J., MD
 ACTI (Heidi)

 Mayo Clinic 
200 First Street SW 
Rochester, MN 55905-0001 
Phone: 1-(507) 284-3660 
Fax: 1-(507) 284-5539 
E-Mail: shaughnessy.william@ mayo.edu

 2008 Shen, Francis H., MD
 CAND university of Virginia

 Dept. of Orthopaedic Surgery 
PO Box 800159 
Charlottesville, VA 22908 
Phone: 1-(434) 243-0291 
Fax: 1-(434) 243-0242 
E-Mail: FHS2G@ virginia.edu

 2010 Shen, Jianxiong, MD
 ACTI (Li Li)

 Peking union  
Medical College Hospital 
Dept. of Orthopaedic Surgery 
No. 1 Shuai Fu Yuan 
Wang Fu Jing St 
Beijing 100730 
Peoples Republic of China 
Phone: 8610 6529 6092 
Fax: 8610 6529 6081 
E-Mail: sjxpumch@ yahoo.com

 1998 Shepherd, Elian M., MD
 ACTI (Hanna)

 Northwest Indiana Spinal Surgery 
9235 Broadway 
Merrillville, IN 46410-7046 
Phone: 1-(219) 738-2255 
Fax: 1-(219) 738-2060 
E-Mail: spinalsurgery1@ gmail.com

 1982 Sherman, Frederick C., MD
 EMER (Sam)

 4217 Royene NE 
Albuquerque, NM 87110

 1994 Shiba, Ritsu, MD
 ASSO (Aiko)

 Shiba Clinic 
2-7 Sakaecho 
Shizuoka City, Shizuoka 420-0844 
Japan 
Phone: 81 54 254 1576 
Fax: 81 54 254 2939 
E-Mail: r.shiba@ mx1.s-cnet.ne.jp

 2006 Shilt, Jeffrey Scott, MD
 CAND (Erin)

 St. Alphonsus  
Pedicatric Orthopaedics 
6500 Emeral Street 
Boise, ID 83704 
Phone: 1-(208) 377-0777 
Fax: 1-(208) 377-1070 
E-Mail: jshilt@ mac.com
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 2008 Shimizu, Katsuji, MD, DMSc

 CAND (Michiko)
 Gifu university Hospital 

1-1 Yanagido 
Gifu 501-1194 
Japan 
Phone: 81 58 230 6330 
Fax: 81 58 230 6331 
E-Mail: shim@ gifu-u.ac.jp

 1997 Shin, Byung-Joon, MD
 ASSO (Jung-Mee, Kim)

 Soonchunhyang university Hospital 
657 Hannam-Dong, Yongsan-Gu 
Seoul 140-743 
Korea 
Phone: 82 2 709 9051 
Fax: 82 2 796 3682 
E-Mail: schsbj@ hosp.sch.ac.kr

 1994 Shindell, Richard L., MD
 ACTI (Mary)

 333 E. Osborn Road, Suite 255 
Phoenix, AZ 85012-2360 
Phone: 1-(602) 604-8941 
Fax: 1-(602) 604-0499 
E-Mail: rlshindell@ aol.com

 2008 Shirley, Eric D., MD
 CAND Naval Medical Center Portsmouth

 Bone & Joint Institute 
620 J. Paul Jones Circle 
Portsmouth, VA 23708 
Phone: 1-(757) 953-1877 
Fax: 1-(757) 953-7240 
E-Mail: eric.shirley@ med.navy.mil

 1988 Shook, James E., MD
 ACTI (Brenda)

 12637 La Solana Drive 
Redlands, CA 92373

 1979 Shufflebarger, Harry L.
 ACTI (Cynthia Clark, RN)

 Miami Children’s Hospital 
Dept of Ortho Surgery 
3100 SW 62nd Avenue 
Miami, FL 33155-3009 
Phone: 1-(305) 662-8385 
Fax: 1-(305) 665-3894 
E-Mail: HTHook@ aol.com

 2005 Siambanes, David, DO
 CAND (JoAnne)

 St. Joseph’s Children’s Hospital of  
Tampa 
3003 W. Martin Luther King Jr. Blvd. 
Tampa, FL 33607 
Phone: 1-(813) 554-8983 
Fax: 1-(813) 554-8992 
E-Mail: djsiambanes@ earthlink.net

 2001 Siccardi, Gian Luigi, MD
 ACTI (Paola)

 Istituto Clinico Città Studi 
Via N.Jommelli, 17 
Milano 20131 
Italy 
Phone: 39 0223933054 
Fax: 39 0223936074 
E-Mail: gl.siccardi@ aol.it

 1986 Siegal, Tzony, MD
 EMER (Tali)

 Chosen Specialties Clinics 
3 Shprinzak Street 
Tel Aviv 64738 
Israel 
Phone: 972 3 6917 222 
Fax: 972 3 6957 049 
E-Mail: chosen@ zahav.net.il

 2006 Silva, Fernando Emilio, MD
 CAND North Texas Neurosurgical and 

 Spine Center 
1816 Thistle Hill Drive, #15303 
Forth Worth, TX 76110 
Phone: 1-(949) 233-8785 
E-Mail: fesr1md@ yahoo.com

 1981 Silverman, Barry J., MD
 EMER (Judith)

 2801 NE 208 Terrace 
Aventura, FL 33180-1421 
Phone: 1-(305) 705-0026 
Fax: 1-(305) 705-0028 
E-Mail: atjcbarry@ aol.com

 1992 Simmons, Edward D., MD
 ACTI (Elizabeth)

 235 North Street 
Buffalo, NY 14201-1401 
Phone: 1-(716) 882-0035 
Fax: 1-(716) 882-3032 
E-Mail: kmurphy@ simmonsortho.com

 2002 Simmons, III, James W., DO
 ACTI (Jane)

 South Texas Spinal Clinic 
18626 Hardy Oak Blvd., #300 
San Antonio, TX 78258 
Phone: 1-(210) 495-9047 
Fax: 1-(210) 495-9310 
E-Mail: DOCSIM3@ yahoo.com
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 2006 Simon, Scott L., MD, MPH

 CAND (Madeline)
 Ortho & Neurosurgery Specialists 

Tully Health Center 
32 Strawberry Hill Court, 4th Floor 
Stamford, CT 06902 
Phone: 1-(203) 487-0363 
Fax: 1-(203) 487-0308 
E-Mail: simon@ onsmd.com

 2001 Singh, Harwant, MD, PhD
 ACTI (Pervin Kaur)

 707 Persiaran Senyum Bintang 
Country Heights 
Kajang 43000 
Malaysia 
Phone: 03-22960888 
Fax: 03-87347731 
E-Mail: harws@ pd.jaring.my

 2009 Singh, Kern, MD
 CAND Rush university Medical Center

 1611 W. Harrison Parkway 
Chicago, IL 60602 
Phone: 1-(312)432-2373 
Fax: 1-(312) 942-1516 
E-Mail: kern.singh@ rushortho.com

 2007 Sinicropi, Stefano M., MD
 CAND (Marielle)

 Midwest Spine Institute 
1950 Curve Crest Blvd., Suite 100 
Stillwater, MN 55082 
Phone: 1-(651) 430-3800 
Fax: 1-(651) 430-3827 
E-Mail: sinicro@ aol.com

 1998 Skaggs, David L., MD
 ACTI (Valerie ulene, MD)

 Children’s Hospital Los Angeles 
4650 W. Sunset Boulevard 
Orthopaedics #69 
420 S. Plymouth Blvd. 
Los Angeles, CA 90027 
Phone: 1-(323) 361-4658 
Fax: 1-(323) 361-1310 
E-Mail: dskaggs@ chla.usc.edu

 1982 Slabaugh, Peter B., MD
 ACTI (Jackie)

 80 Grand Ave 
Oakland, CA 94611 
Phone: 1-(510) 238-1200 
Fax: 1-(510) 238-1248 
E-Mail: pslabaugh@ acmedctr.org

 1993 Smith, Brian G., MD
 ACTI (Holly)

 Yale university 
Department of Orthopaedics 
PO Box 208071 
New Haven, CT 06520-8071 
Phone: 1-(203) 737-1616 
Fax: 1-(203) 785-7132 
E-Mail: brian.g.smith@ yale.edu

 1998 Smith, John T., MD
 ACTI (Melissa)

 university of utah 
Department of Orthopedics 
100 N. Mario Capecchi Drive 
Suite 4550 
Salt Lake City, uT 84113 
Phone: 1-(801) 662-5600 
Fax: 1-(801) 662-5630 
E-Mail: john.smith@ hsc.utah.edu

 2009 Smith, Justin S., MD, PhD
 CAND unv. of Virginia Health System

 Department of Neurosurgery 
PO Box 800212 
Charlottesville, VA 22908 
Phone: 1-(434) 243-9331 
Fax: 1-(434) 243-1758 
E-Mail: jss7f@ virginia.edu

 1993 Smith, Michael D., MD
 ACTI Cervical Spine Specialists

 7261 Ohms Lane, Suite 551 
Edina, MN 55439 
Phone: 1-(952) 925-2425 
Fax: 1-(952) 925-2038 
E-Mail: mdpilot982@ gmail.com

 1981 Smyrnis, Panayotis, MD
 EMER (Miranda)

 3 N Douka Street 
Athens 10 674 
Greece 
Phone: 3 210 721 6922 
Fax: 3 210 896 3108 
E-Mail: vie@ otenet.gr

 1997 Snyder, Brian D., MD, PhD
 ACTI (Sharon)

 Children’s Hospital Boston 
300 Longwood Avenue 
Boston, MA 02115 
Phone: 1-(617) 355-7409 
Fax: 1-(617) 730-0321 
E-Mail: brian.snyder@ childrens.harvard.edu
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 2007 Sokolowski, Mark J., MD

 CAND (Margaret)
 Trinity Orthopaedics, SC 

1 Erie Court, Suite 7120 
Oak Park, IL 60302 
Phone: 1-(708) 848-4662 
Fax: 1-(708) 848-4695 
E-Mail: mjsokolowski@ yahoo.com

 2010 Song, Edward W., MD
 CAND Center for Spinal Disorders

 1331 N. 7th St, Suite 140 
Phoenix, AZ 85006 
Phone: 1-(602) 253-7000 
Fax: 1-(602) 254-2442 
E-Mail: jennyd@ csd.md

 1996 Song, Kit M., MD, MHA
 ACTI (Kwi Yong Lee)

 Seattle Children’s Hospital 
4800 Sand Point Way NE, W-7706 
Seattle, WA 98105 
Phone: 1-(206) 987-3475 
Fax: 1-(206) 987-3852 
E-Mail: kit.song@ seattlechildrens.org

 1994 Songer, Matthew N., MD
 ACTI (Laura)

 Orthopaedic Surgery Associates of  
Marquette PC 
upper Peninsula Medical Center 
1414 West Fair Avenue, Suite 190 
Marquette, MI 49855-2675 
Phone: 1-(906) 225-1321 
Fax: 1-(906) 228-9371 
E-Mail: matthewsonger@ gmail.com

 2008 Son-Hing, Jochen P., MD, FRCSC
 CAND (Adrianne)

 Rainbow Babies & Children’s Hospital 
11100 Euclid Avenue 
Dep’t. of Orthopaedics 
Cleveland, OH 44106 
Phone: 1-(216) 844-6066 
Fax: 1-(216) 844-1122 
E-Mail: jochen.son-hing@ uhhospitals.org

 1995 Soucacos, Panayotis N., MD, FACS
 EMER (Elizabeth)

 unv. of Athens, Ortho Dept. 
Sofokleos Str #13 
Politeia, Nea Erythrea 
Athens 14671 
Greece 
Phone: 30 210 6253 244 
Fax: 30 210 6208 621 
E-Mail: psoukakos@ ath.forthnet.gr

 1999 Soucacos, Panayotis K., MD
 ASSO (Despina)

 A. Fleming General Hospital 
14, 25th March Str 
Melissia 151 27 
Greece 
Phone: 30 6977 396396 
E-Mail: soucacos@ otenet.gr

 1997 Southern, Edward P., MD
 ACTI (Karen)

 Orthopedic Associates of Marquette 
1414 W. Fair Avenue, Suite 190 
Marquette, MI 49855 
Phone: 1-(906) 228-7020 
Fax: 1-(906) 228-9371 
E-Mail: edwardsouthern@ doctorsouthern.
com

 1982 Spencer, David L., MD
 EMER (Katie)

 The Spine Center 
1875 W. Dempster, #425 
Park Ridge, IL 60068-1129 
Phone: 1-(847) 698-9330 
Fax: 1-(847) 698-1429 
E-Mail: dlsmd@ chicagospine.net

 2007 Spiegel, David A., MD
 CAND The Children’s Hospital of 

 Philadelphia 
34th & Civic Center Boulevard 
2nd Floor Wood 
Philadelphia, PA 19104 
Phone: 1-(215) 590-1527 
Fax: 1-(215) 590-1501 
E-Mail: spiegeld@ email.chop.edu

 1978 Spira, Irvin A. S., MD
 EMER (Florence)

 Northshore Orthopaedic   
Spine Specialists 
1 Kensington Gate #415 
Great Neck, NY 11021 
Phone: 1-(917) 301-3202 
Fax: 1-(516) 487-1618 
E-Mail: doctorspira@ gmail.com

 1994 Spivak, Jeffrey M., MD
 ACTI (Melanie)

 Hospital for Joint Disease 
301 E. 17th Street 
New York, NY 10003-3804 
Phone: 1-(212) 598-6696 
Fax: 1-(212) 598-6723 
E-Mail: jeffrey.spivak@ nyumc.org
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 1992 Sponseller, Paul D., MD

 ACTI (Amy)
 Johns Hopkins 

601 N. Caroline Street 
Suite 5212 
Baltimore, MD 21287-0882 
Phone: 1-(410) 955-3136 
Fax: 1-(410) 502-3944 
E-Mail: psponse@ jhmi.edu

 1985 Springorum, Hans-Werner, MD
 EMER (Lotte, MD)

 Wachbacher Str. 27 
Bad Mergentheim 97980 
Germany 
E-Mail: profspringorum@ freenet.de

 1992 Stambough, Jeffery L., MD, MBA
 ACTI (Nancy)

 Tristate Orthopaedic  
Treatment Center 
4600 Smith Road, Suite B 
Cincinnati, OH 45212 
Phone: 1-(513) 569-4104 
Fax: 1-(513) 561-1654 
E-Mail: drstambough@ fuse.net

 1987 Stanitski, Carl L., MD
 EMER (Deborah)

 87 Surfscoter Road 
Kiawah Island, SC 29455 
E-Mail: stanitsc@ yahoo.com

 1995 Stanley, Jr., Earl Austin, MD
 ACTI (Suzanne)

 university of Texas  
Health Science Center at San Antonio 
uTHSCSA Dept. of Orthopaedics 
7703 Floyd Curl Drive 
San Antonio, TX 78229 
Phone: 1-(210) 567 5125 
E-Mail: earlstan@ aol.com

 2007 Stanley, Scott K., MD
 CAND (Dawn)

 Denver Vail Orthopedics, PC 
8101 E. Lowry Boulevard, Suite 260 
Denver, CO 80230 
Phone: 1-(303) 214-4500 
Fax: 1-(720) 974-5239 
E-Mail: drsstanley@ hotmail.com

 2000 Stans, Anthony A., MD
 ACTI (Lena)

 Mayo Clinic, Ortho 
200 First Street SW 
Rochester, MN 55905-0001 
Phone: 1-(507) 266-5225 
Fax: 1-(507) 284-5539 
E-Mail: stans.anthony@ mayo.edu

 1999 Stasikelis, Peter J., MD
 ACTI (Sharon)

 Shriners Hospital for Children 
950 W. Faris Road 
Greenville, SC 29605-4255 
Phone: 1-(864) 255-7932 
Fax: 1-(864) 271-4471 
E-Mail: pskk2000@ yahoo.com

 1972 Steel, Howard H., MD
 EMER (Betty Jo)

 1526 Mt. Pleasant Road 
Villanova, PA 19085 
Phone: 1-(610) 527-0650 
Fax: 1-(610) 527-1921 
E-Mail: HSTEELMD@ aol.com

 2010 Steffee, Jr., Arthur D., MD
 HONO Riverstone Farm

 595 Foxview Road 
Foxburg, PA 16036

 1989 Stephen, John P.H., MD
 EMER (Christina)

 Prince of Wales Private Hospital 
Barker Street, Suite 29, Level 7 
Randwick, NSW 2031 
Australia 
Phone: 61 2 9650 4770 
Fax: 61 2 9650 4905 
E-Mail: saskia8m@ bigpond.net.au

 1986 Stevens, David B., MD
 EMER (Sally)

 620 Lakeshore Drive 
Lexington, KY 40502-3117 
E-Mail: dstevens4@ prodigy.net

 1998 Stevens, William R., MD
 ACTI (Lynne Hoban, DVM)

 The Center for Spinal Disorders 
1331 North 7th Street, Suite 140 
Phoenix, AZ 85006 
Phone: 1-(602) 253-7000 
Fax: 1-(602) 712-9800 
E-Mail: drstevens@ csd.md

 2008 Stieber, Jonathan R., MD
 CAND St. Luke’s-Roosevelt Hospital

 425 W. 59th Street, Suite 4G 
New York, NY 10019 
Phone: 1-(212) 636-3800 
Fax: 1-(212) 523-7575 
E-Mail: stiebermd@ gmail.com
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 2006 Stikeleather, Luke, CO

 ASSO (Donnah)
 Scoliosis Solutions 

2802 Merrilee Drive, Suite 100 
Fairfax, VA 22031 
Phone: 1-(703) 849-9200 
Fax: 1-(703) 849-8499 
E-Mail: Luke@ orthoticsolutions.com

 1989 Stokes, Ian A. F., PhD
 ACTI (Nancy Zimny)

 university of Vermont 
Department of Ortho and Rehab 
95 Carrigan Drive 
Burlington, VT 05405-0084 
Phone: 1-(802) 656-2250 
Fax: 1-(802) 656-4247 
E-Mail: Ian.Stokes@ uvm.edu

 1971 Stone, Jr., Charles S., MD
 EMER (Susette)

 401 Landon Gate 
Pittsburgh, PA 15238 
Phone: 1-(412) 963-7196 
E-Mail: cstone103@ aol.com

 1973 Strayer,  III, Luther M., MD
 EMER (Mary Ann B.)

 2 Wild Laurel Lane 
Hilton Head Island, SC 29926 
E-Mail: docstray@ hargray.com

 1993 Sturm, Peter F., MD
 ACTI (Judith)

 Shriner’s Hospital 
2211 N. Oak Park Avenue 
Chicago, IL 60707-3392 
Phone: 1-(773) 385-5500 
Fax: 1-(773) 385-5488 
E-Mail: psturm@ shrinenet.org

 1999 Sucato, Daniel J., MD, MS
 ACTI (Lisa)

 Texas Scottish Rite Hospital for  
Children 
2222 Welborn Street 
Dallas, TX 75219 
Phone: 1-(214) 559-7557 
Fax: 1-(214) 559-7570 
E-Mail: dan.sucato@ tsrh.org

 1997 Suh, Paul B., MD
 ACTI (Kay)

 North Carolina Spine Center 
101 Conner Drive, #200 
Chapel Hill, NC 27514 
Phone: 1-(919) 929-7796 
Fax: 1-(919) 562-2948 
E-Mail: drpsuh@ pol.net

 1979 Suk, Se-Il, MD
 ACTI (In-Sook)

 Seoul Spine Institute 
Inje univ Sanggye Paik Hospital 
761-1 Sanggye 7 Dong, Nowon-Ku 
Seoul 139-707 
Korea 
Phone: 82 2 3392 1100 
Fax: 82 2 3392 1101 
E-Mail: seilsuk@ unitel.co.kr

 2005 Sun, Edward C., MD
 CAND (Jacqueline)

 359 North San Mateo Drive 
Suite 1 
San Mateo, CA 94401 
Phone: 1-(650) 685-7100 
Fax: 1-(650) 685-7109 
E-Mail: ecsun88@ yahoo.com

 2001 Surat, Adil, MD
 EMER (Zehra)

 Hacettepe university 
Faculty of Medicine 
Sihhiye 
Ankara 06100 
Turkey 
Phone: 90 312 305 1793 
Fax: 90 312 310 0161 
E-Mail: asurat@ hacettepe.edu.tr

 2007 Suratwala, Sanjeev, MD
 CAND (Prianka)

 131 Jennick Drive 
Colonial Heights, VA 23834 
Phone: 1-(804) 526-5888 
E-Mail: drsuratwala@ gmail.com

 1985 Suzuki, Nobumasa, MD
 ACTI (Sumiko)

 Scoliosis Center Saiseikai  
Central Hospital 
1-4-17 Mita, Minato-ku 
Tokyo 108-0073 
Japan 
Phone: 81 3 3451 8211 
Fax: 81 3 3451 6102 
E-Mail: nobumasa@ po.jah.ne.jp

 2000 Swank, Michael L., MD
 ASSO Reconstructive Surgery

 8099 Cornell Road 
Cincinnati, OH 45249 
Phone: 1-(513) 793-3933 
Fax: 1-(513) 793-7824 
E-Mail: mswank2789@ aol.com
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 1984 Swank, Susan M., MD

 EMER (Damon)
 Harbor uCLA Medical Center 

1000 W. Carson Street 
Torrance, CA 90509 
Phone: 1-(310) 710-5721 
E-Mail: susanmswank@ hotmail.com

 2002 Sweet, Fred A., MD
 ACTI Rockford Spine Center, Ltd

 2902 McFarland Road, Suite 300 
Rockford, IL 61107 
Phone: 1-(815) 316-2100 
Fax: 1-(815) 316-2099 
E-Mail: fasweet@ rockfordspine.com

 1980 Taddonio, Rudolph F., MD
 ACTI (Karin)

 244 Westchester Avenue, Suite 316 
White Plains, NY 10604 
Phone: 1-(914) 288-0045 
Fax: 1-(914) 288-0065 
E-Mail: sssx@ sprintmail.com

 2009 Takahashi, Jun, MD, PhD
 CAND (Tomoko)

 Shinshu university  
School of Medicine 
Dept of Orthop Surgery 
3-1-1 Asahi 
Matsumoto, Nagano 390-8621 
Japan 
Phone: 81 263 37 2659 
Fax: 81 263 35 8844 
E-Mail: jtaka@ shinshu-u.ac.jp

 1998 Takemitsu, Yoshiharu, MD
 EMER (Naoko)

 Oita Orthopaedic Hospital 
Iwata-cho 1-1-41 
Oita 870-0936 
Japan 
Phone: 81 97 552 5151 
Fax: 81 97 588 8573 
E-Mail: takemreh@ h4.dion.ne.jp

 2007 Takeshita, Katsushi, MD
 CAND (Sayako)

 The university of Tokyo Hospital 
7-3-1 Hongo 
Bunkyo-ku 113-8655 
Japan 
Phone: 81 3 3815 5411 
Fax: 81 3 3818 4082 
E-Mail: takeshita-ort@ h.u-tokyo.ac.jp

 1995 Tall, Reginald L., MD
 ACTI (Michelle)

 Jewett Orthopaedic Clinic 
1285 Orange Avenue 
Winter Park, FL 32789-4941 
Phone: 1-(407) 647-2287 
Fax: 1-(407) 643-1393 
E-Mail: ddavis@ jewettortho.com

 2009 Tally, William C., MD
 CAND (Toby)

 Athens Orthopaedic Clinic 
1765 Old West Broad St. 
Building 2, Suite 200 
Athens, GA 30606 
Phone: 1-(706) 549-1663 
Fax: 1-(706) 543-8792 
E-Mail: tallyspine@ gmail.com

 2000 Talu, Ufuk, MD
 ACTI (Gul, MD)

 university of Istanbul 
Istanbul Medical Faculty  
Ortho & Trauma 
Topkapi, Istanbul 34390 
Turkey 
Phone: 90 212 635 1235 
Fax: 90 212 635 2835 
E-Mail: ufuktalu@ yahoo.com

 2002 Talwalkar, Vishwas R., MD
 ACTI (Susan)

 Shriners Hospitals for Children 
1900 Richmond Road 
Lexington, KY 40502 
Phone: 1-(859) 266-2101 
Fax: 1-(859) 268-5636 
E-Mail: vtalwalkar@ shrinenet.org

 1999 Tan, Chong-Tien, MD
 ACTI (Cheng-See Lim)

 Orthopaedic International 
#05-08 Mt. Elizabeth Medical Centre 
3 Mt. Elizabeth 
Singapore 228510 
Singapore 
Phone: (656) 737-6386 
Fax: (656) 732-6836 
E-Mail: ctientan@ singnet.com.sg

 2006 Taneichi, Hiroshi, MD
 CAND (Hiromi)

 Dokkyo Medical university 
School of Medicine 
Department of Orthopaedics 
880 Kitakobayashi 
Mibu 321-0293 
Japan 
Phone: 81 282 87 2161 
Fax: 81 282 86 5422 
E-Mail: htane@ sea.plala.or.jp
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 2006 Tassone, J. Channing, MD

 CAND (Holly)
 Children’s Corporate Center 

9000 W. Wisconsin Ave., Suite C360 
PO Box 1997 
Milwaukee, WI 53201 
Phone: 1-(414) 337-7320 
Fax: 1-(414) 337-7337 
E-Mail: arecely@ chw.org

 1978 Taylor, T. K. F.
 EMER North Shore Private Hospital

 Suite II, Level 3 
Westbourne Avenue 
St. Leonards, NSW 2065 
Australia 
Phone: 612 9460 8700 
Fax: 612 9460 7222 
E-Mail: tktaylor@ med.usyd.edu.au

 1997 Tebor, Gary B., MD
 ACTI (Sue)

 university Orthopaedic Associates 
601 Elmwood Avenue, Box #665 
Rochester, NY 14642 
Phone: 1-(585) 275-8411 
Fax: 1-(585) 276-1897 
E-Mail: gary_tebor@ urmc.rochester.edu

 1981 Tello, Carlos A., MD
 ACTI (Ana Maria)

 Hospital De Pediatria Garrahan 
uruguay 1279, PB 
Buenos Aires 1016 
Argentina 
Phone: 54 11 4812 5257 
Fax: 54 11 4796 4483 
E-Mail: tello@ fibertel.com.ar

 2002 Thanapipatsiri, Surin, MD
 ASSO (Pimol)

 Siriraj Hospital 
Faculty of Medicine 
Department of Orthopaedic Surgery 
Bangkok 10700 
Thailand 
Phone: 662 411 3191 
Fax: 662 418 2172 
E-Mail: sistp@ mahidol.ac.th

 1995 Thometz, John G., MD
 ACTI (Elizabeth)

 Children’s Hospital of Wisconsin 
999 N. 92nd Street, Suite C360 
Wauwatosa, WI 53226 
Phone: 1-(414) 337-7300 
Fax: 1-(414) 337-7337 
E-Mail: jthometz@ chw.org

 1992 Thompson, Alistair Graham, FRCS
 EMER (Pam)

 81 Harborne Road 
Edgbaston 
Birmingham B15 2HG 
united Kingdom 
Phone: 44 121 455 9496 
Fax: 44 121 455 0288 
E-Mail: no1spineman@ gmail.com

 1985 Thompson, George H., MD
 ACTI (Janice)

 Rainbow Babies & Children’s Hospital 
11100 Euclid Avenue 
Cleveland, OH 44106 
Phone: 1-(216) 844-5416 
Fax: 1-(216) 844-1122 
E-Mail: ght@ po.cwru.edu

 1996 Thomson, Jeffrey D., MD
 ACTI (Susan)

 CCMC Dept of Ortho Surgery 
282 Washington Street, 1A 
Hartford, CT 06106 
Phone: 1-(860) 545-8643 
Fax: 1-(860) 545-8650 
E-Mail: jthomso@ ccmckids.org

 2006 Tis, John, MD
 CAND (Dawn Bedlivy)

 Johns Hopkins 
Dept. of Orthopaedic Surgery 
601 N. Caroline Street, Suite 5245 
Baltimore, MD 21287 
Phone: 1-(410) 502-9937 
E-Mail: jtis1@ jhmi.edu

 1981 Tolo, Vernon T., MD
 ACTI (Charlene)

 Children’s Hospital Los Angeles 
4650 W. Sunset Boulevard, MS#69 
Los Angeles, CA 90027 
Phone: 1-(323) 361-4658 
Fax: 1-(323) 671-3676 
E-Mail: vtolo@ chla.usc.edu

 2002 Torode, Ian P., MD
 ASSO (Lyn)

 64 Chapman Street 
North Melbourne, VIC 3051 
Australia 
Phone: 61 03 9329 4937 
Fax: 61 03 9329 4969 
E-Mail: ian.torode@ vpoc.com.au

 2005 Tortolani, P. Justin, MD
 ACTI union Memorial Hospital 

 Johnston Professional Bldg   
3333 N. Calvert St, Suite 400 
Baltimore, MD 21218 
Phone: 1-(410) 554-2175 
Fax: 1-(410) 554-2026 
E-Mail: pjtort@ msn.com
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 1988 Trammell, Terry R., MD

 ACTI (Rhonda)
 8450 Northwest Boulevard 

Indianapolis, IN 46278 
Phone: 1-(317) 802-2049 
Fax: 1-(317) 802-2835 
E-Mail: trt@ indyspinemd.com

 1990 Transfeldt, Ensor E., MD
 ACTI (Grace)

 Twin Cities Spine Center 
Piper Building 
913 E. 26th Street, Suite 600 
Minneapolis, MN 55404-4515 
Phone: 1-(612) 775-6200 
Fax: 1-Minneapolis 
E-Mail: eetransfeldt@ tcspine.com

 1978 Tredwell, Stephen J., MD
 EMER (Sirkka)

 704-1428 West 6th Avenue 
Vancouver, BC V6H 3H4 
Canada 
Phone: 1-(604) 261-7579 
E-Mail: tredwell@ telus.net

 1998 Tribus, Clifford B., MD
 ACTI (Luann)

 university of Wisconsin-Madison 
Orthopedics and Rehabilitation 
600 Highland Avenue, K4/751 
Madison, WI 53792-3228 
Phone: 1-(608) 263-9456 
Fax: 1-(608) 265-6375 
E-Mail: tribus@ ortho.wisc.edu

 2010  Trznadel, Nadine Jo, RN, MSN, CNS, ONC
 ASSO Illinois Bone & Joint Institute

 9000 Waukegan Road 
Morton Grove, IL 60053 
Phone: 1-(847) 324-3932 
Fax: 1-(847) 929-1182 
E-Mail: ntrznadel@ ibji.com

 2007  Tsirikos, Athanasios Thanos, MD, FRCS,
 ASSO PhD

 (Victoria)
Scottish National Spine Deformity Center 
Royal Hospital for Sick Children 
Sciennes Road 
Edinburgh, Scotland EH9 1LF 
united Kingdom 
Phone: 44 131 536 0784 
Fax: 44 131 536 0924 
E-Mail: atsirikos@ hotmail.com

 1982 Tsou, Paul M., MD
 EMER (Schumarry)

 2170 Century Park East, #707 
Los Angeles, CA 90067 
Phone: 1-(310) 319-3800 
Fax: 1-(310) 319-3372 
E-Mail: ptsou@ mednet.ucla.edu

 2008 Tsuji, Taichi, MD
 CAND (Kyoko)

 Meijo Hospital 
1-3-1, Sannomaru, Nakaku 
Nagoya 466-8550 
Japan 
Phone: 81 52 201 5311 
Fax: 81 52 201 5318 
E-Mail: tsujitaichi@ aol.com

 2010 Tucker, Stewart, FRCS
 CAND (Eleanor)

 Great Ormond Street Hospital for Children 
Great Ormond Street 
London WC1N 3JH 
united Kingdom 
Phone: 44 207 483 5500 
Fax: 44 207 483 5099 
E-Mail: sktuckerspines@ aol.com

 1966 Tupper, James W., MD
 EMER (Sylvia)

 3126 W. Laurelhurst Drive, NE 
Seattle, WA 98105-5346

 1993 Turi, Mario, MD
 ACTI Charles A Dean Memorial Hospital

 Northwood Clinic 
364 Pritham Ave 
Greenville, ME 04441 
Phone: 1-(207) 695-5205 
E-Mail: turi2@ msn.com

 2010 Tuten, H. Robert, MD
 CAND (Kathy)

 Tuckahoe Orthopaedic Associates 
1501 Maple Avenue, #203 
Richmond, VA 23226 
Phone: 1-(804) 285-2300 
Fax: 1-(804) 285-2356 
E-Mail: roberttuten@ comcast.net

 1984 Tylkowski, Chester M., MD
 EMER (Maureen)

 640 Lakeshore Drive 
Lexington, KY 40502 
E-Mail: ctylkowski@ msn.com

 1973 Ulin, Richard I., MD
 EMER (Susan)

 1095 Park Avenue 
New York, NY 10128-1154 
Phone: 1-(212) 860-0905 
Fax: 1-(212) 410-1251 
E-Mail: richard.ulin@ mssm.edu
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 2006 Uno, Koki, MD, PhD

 CAND Kobe Medical Center
 3-1-1 Nishiochiai Sumaku 

Kobe 654-0155 
Japan 
Phone: 81 78 791 0111 
Fax: 81 78 791 5213 
E-Mail: uno@ kobemc.go.jp

 1999 Vaccaro, Alexander R., MD
 ACTI (Midge)

 Rothman Institute at Jefferson 
925 Chestnut Street, 5th Floor 
Philadelphia, PA 19107-4216 
Phone: 1-(267) 339-3623 
Fax: 1-(215) 503-0580 
E-Mail: alexvaccaro3@ aol.com

 2009 Van Bosse, Harold J P, MD
 CAND (Ana)

 Shriners Hospital for Children, Philadelphia 
3551 N. Broad Street 
Philadelphia, PA 19140 
Phone: 1-(215) 430-4288 
Fax: 1-(215) 430-4079 
E-Mail: hvanbosse@ shrinenet.org

 1998 Van Buskirk, Cathleen S., MD
 ACTI Alpine Spine Center, PC

 1155 Alpine Avenue, Suite 280 
Boulder, CO 80304 
Phone: 1-(303) 546-6600 
Fax: 1-(303) 546-6500 
E-Mail: CVB101@ aol.com

 1988 van Dam, Bruce E., MD
 EMER (Nina)

 Spondylos Medical Group, Inc. 
4130 La Jolla Village Drive, Suite 300 
La Jolla, CA 92037 
Phone: 1-(858) 587-0700 
Fax: 1-(858) 587-0401 
E-Mail: bvandam@ redwire.net

 1973 VandenBrink, Keith D., MD
 EMER PO Box 409

 Roan Mountain, TN 37687 
E-Mail: kcv638@ charter.net

 2006 Vanderhave, Kelly, MD
 CAND (Kenneth)

 unv of Michigan Health System 
Orthopaedic Surgery 
2912 Taubman Center, SPC 5328 
Ann Arbor, MI 48109-5328 
Phone: 1-(734) 615-3599 
Fax: 1-(734) 647-3291 
E-Mail: klvander@ med.umich.edu

 2008 Varma, Vikas V., MD
 CAND Manhattan Orthopedic & 

 Sports Medicine Group 
1065 Park Avenue 
New York, NY 10128 
Phone: 1-(212) 289-0700 
Fax: 1-(212) 289-0171 
E-Mail: vvarm001@ umaryland.edu

 1995 Vaughan, John J., MD
 ACTI (Michelle)

 1760 Nicholasville Road, Suite 604 
Lexington, KY 40503 
Phone: 1-(859) 255-9059 
Fax: 1-(859) 254-3112 
E-Mail: JJVAuGHANSR@ msn.com

 2004 Ventura, Norberto, MD, PhD
 ACTI (Susana Giral)

 San Joan De Deu Hospital 
Passeig San Joan De Deu 2 
Esplugues De Llobregat 
Barcelona 08950 
Spain 
Phone: 34 93 280 4000 
Fax: 34 93 203 3959 
E-Mail: nventura@ hsjdbcn.org

 1989 Veraart, Ben E., MD
 EMER (Hanna)

 Wisseloordlaan 129 
Hilversum 1217DL 
Netherlands 
Phone: 3135 538 2511 
E-Mail: benveraart@ hetnet.nl

 1997 Verska, Joseph M., MD
 ACTI (Desiree)

 Spine Institute of Idaho 
360 E. Montvue Drive, #100 
Meridian, ID 83642-6318 
Phone: 1-(208) 855-2900 
Fax: 1-(208) 898-9877 
E-Mail: jverska@ aol.com

 2009  Vidyadhara, Srinivasa, MS, DNB, FNB
 CAND (Alia, MD)

 Manipal Hospital 
Consultant Spine Surgeon 
Manipal Hospital, Old Airport Road, 
98 - Rustum Bagh 
Bangalore 560017 
India 
Phone: 91 98 452 10001 
Fax: 91 80 252 03164 
E-Mail: vidya007@ gmail.com
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 1995 Villanueva, Carlos, MD, PhD

 ACTI (Ampar)
 Hospital De Las Paz - Madrid 

Hospital Vall D’Hebron. 
P. Vall D’Hebron 119-129 
Barcelona 08035 
Spain 
Phone: 34 9348 93480 
Fax: 34 9348 93411 
E-Mail: villanueva.c@ terra.es

 2007 Vincent, Kent, MD
 CAND (Susie)

 Children’s Orthopedic Specialist 
1605 E. River Road, #101 
Tucson, AZ 85718 
Phone: 1-(520) 296-5437 
Fax: 1-(520) 296-9683 
E-Mail: vincentkent@ hotmail.com

 2006 Vitale, Michael G., MD
 CAND (Andrea)

 Children’s Hospital of  
NY Presbyterian 
3959 Broadway, 8th Floor North 
New York, NY 10032 
Phone: 1-(212) 305-5475 
Fax: 1-(212) 305-8271 
E-Mail: mgv1@ mail.cumc.columbia.edu

 1986 Viviani, Guillermo R., MD
 EMER (Karen)

 McMaster university Medical Center 
Dept of Surgery 4E6 
1200 Main Street, West 
Hamilton, ON L8N 3Z5 
Canada 
Phone: 1-(905) 521-2100 
Fax: 1-(905) 521-9992 
E-Mail: viviani@ fhs.mcmaster.ca

 2007 Vo, Thanh Van, MD, PhD
 CAND (Lien Kim Le)

 Hospital for Trauma & Orthopedics 
Head of Spinal Surgery Dept A 
929 Tran Hung Dao 
Ho Chi Minh City DIST 5,848 
Viet Nam 
Phone: 848 3923 7007 
Fax: 848 3923 0590 
E-Mail: thanhvmd@ gmail.com

 2007 Voleti, Surya Prakash Rao, MS, DNB
 CAND (Jwala Srikala)

 Spine Centre,Wockhardt Hosptials 
Kamineni Wockhardt Hospital 
King Koti 
Abids Hyderabad 500001 
India 
Phone: 91 9848 024699 
Fax: 91 40 2331 0076 
E-Mail: vsprao@ rediffmail.com

 1997 Von Rueden, Kurt W., MD
 ACTI (Megan)

 Spine Austin, PA 
3001 Bee Caves Road, Suite 200 
Austin, TX 78746 
Phone: 1-(512) 454-1234 
Fax: 1-(512) 472-7350 
E-Mail: kurtvr@ pol.net

 1983 Wagner, Theodore A., MD
 ACTI (Iris)

 university of Washington 
1959 NE Pacific Street BB1021 
Box 356500 
Seattle, WA 98195 
Phone: 1-(206) 543-3690 
Fax: 1-(206) 685-3139 
E-Mail: wagner@ u.washington.edu

 2000 Wall, Eric J., MD
 ACTI (Barbara Levy-Wall)

 Children’s Hospital Medical Center 
Ortho, C3-415 
3333 Burnet Avenue 
Cincinnati, OH 45229-3039 
Phone: 1-(513) 636-4785 
Fax: 1-(513) 636-3928 
E-Mail: eric.wall@ cchmc.org

 1970 Wallace, Sidney L., MD
 EMER (Linda)

 Knoxville Orthopaedic Clinic 
1422 Old Weisgarber Road 
Knoxville, TN 37909 
Phone: 1-(865) 450-1227 
Fax: 1-(865) 769-4536 
E-Mail: swallace2002@ comcast.net

 2004 Wallach, David M., MD
 CAND (Michelle)

 Stony Brook university 
Health Science Center T18-020 
Department of Orthopedics  
Room 020 
Stony Brook, NY 11794-8181 
Phone: 1-(631) 444-7721 
Fax: 1-(631) 444-1485 
E-Mail: david.wallach@ stonybrook.edu

 1998 Wang, Jeffrey C., MD
 ACTI (Christina)

 uCLA Comprehensive Spine Center 
1250 16th Street, Suite 745 
Santa Monica, CA 90404 
Phone: 1-(310) 319-3334 
Fax: 1-(310) 319-5055 
E-Mail: jwang@ mednet.ucla.edu
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 2006 Wang, Yan, MD

 ACTI (Guoji)
 The Chinese General Hospital of  

People’s Liberation Army 
Dept of Orthopaedics 
28 Fuxing Road 
Beijing 100853 
Peoples Republic of China 
Phone: 86 10 669 39439 
Fax: 86 10 882 19862 
E-Mail: yanwang1961@ yahoo.com

 2010 Wang, Yi Peng, MD
 ACTI (Lili Dong)

 Peking union Medical College  
Hospital Dept of Orthopedics 
1 Shuai Fu Yuan,  
Wang Fu Jing Street 
Dong Cheng District 
Beijing 100730 
Peoples Republic of China 
Phone: 8610 6529 6081 
Fax: 8610 6529 6081 
E-Mail: ypwang@ medmail.com.cn

 1988 Ward, W. Timothy, MD
 ACTI (Bobette)

 Children’s Hospital of  
Pittsburg of uPMC 
Faculty Pavilion 4th Floor 
45th and Penn Avenue 
Pittsburgh, PA 15213 
Phone: 1-(412) 692-6868 
Fax: 1-(412) 692-6088 
E-Mail: wardtw@ upmc.edu

 2000 Warman, Jeffrey R., MD
 ACTI (Kati)

 18626 Hardy Oak Boulevard  
Suite 320 
San Antonio, TX 78258 
Phone: 1-(210) 497-4186 
Fax: 1-(210) 437-4718 
E-Mail: jeffreyrobert.warman@ att.net

 1993 Warner, Jr., William C., MD
 ACTI (Susan)

 Campbell Clinic - Orthopaedics 
1400 S. Germantown Road 
Germantown, TN 38138 
Phone: 1-(901) 759-3142 
Fax: 1-(901) 759-3192 
E-Mail: wcwarner@ aol.com

 2007 Watanabe, Kei, MD, PhD
 CAND (Naoko Watanabe)

 Niigata university Medical and  
Dental General Hospital 
1-754 Asahimachi, Chuoku 
Niigata 951-8520 
Japan 
Phone: 81 25 227 2272 
Fax: 81 25 227 0782 
E-Mail: keiwatanabe_39jp@ live.jp

 2007 Watanabe, Kota, MD, PhD
 CAND (Sumiyo)

 Keio university 
Department of Ortho Surgery 
35 Shinanomachi 
Shinjuku, Tokyo 160-8582 
Japan 
Phone: 81 3 3353 1211 
Fax: 81 3 3353 6597 
E-Mail: kw197251@ sc.itc.keio.ac.jp

 2006 Watkins, IV, Robert G., MD
 CAND (Michelle)

 Marina Spine Clinic 
13160 Mindanao Way, Suite 325 
Marina Del Rey, CA 90292 
Phone: 1-(310) 448-7890 
E-Mail: robertwatkinsmd@ yahoo.com

 1995 Wattenbarger, John Michael, MD
 ACTI (Debbie)

 OrthoCarolina 
1915 Randolph Road 
Charlotte, NC 28207 
Phone: 1-(704) 323-3541 
Fax: 1-(704) 323-3538 
E-Mail: michael.wattenbarger@ 
orthocarolina.com

 1967 Waugh, Theodore R., MD, PhD
 EMER (Linda)

 PO Box 1495 
Claremont, NH 03743-1495 
Phone: 1-(603) 542-1030 
Fax: 1-(603) 542-1031 
E-Mail: trwmd3@ comcast.net

 1990 Webb, John K., FRCS
 EMER (Kate)

 Centre for Spinal Studies 
Queens Medical Centre 
university Hospital 
Nottingham NG7 2uH 
united Kingdom 
Phone: 44 115 970 9761 
Fax: 44 115 970 9991 
E-Mail: johnkwebbspine@ aol.com



297Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Fellow
ship D

irectory

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

Fellowship Directory
 1991 Weidenbaum, Mark, MD

 ACTI (Lisa Berke)
 Columbia university 

Orthopaedic Surgery 
622 West 168th Street 
New York, NY 10032-3713 
Phone: 1-(212) 305-3962 
Fax: 1-(212) 305-4024 
E-Mail: MW8@ columbia.edu

 1979 Weierman, Sr., Robert J., MD
 EMER (Teresa)

 1213 Broad Ave. Suite 5 
Gulfport, MS 39501 
Phone: 1-(228) 575-6927 
Fax: 1-(228) 575-6929 
E-Mail: rjwmd1@ gmail.com

 2009 Weinberg, Jacob, MD
 CAND Texas Children’s Hospital

 6701 Fannin Street 
Houston, TX 77025 
Phone: 1-(832) 822-3106 
Fax: 1-(832) 825-3127 
E-Mail: jweinb2000@ yahoo.com

 1991 Weinstein, James N., DO, MS
 ACTI (Miriam (Mimi))

 Dartmouth-Hitchcock  
Medical Center 
Dept. of Orthopaedic Surgery 
One Medical Center Drive 
Lebanon, NH 03756-0001 
Phone: 1-(603) 653-3580 
Fax: 1-(603) 653-3581 
E-Mail: sarah.o.martel@ dartmouth.edu

 1981 Weinstein, Stuart L., MD
 ACTI (Lynn)

 university of Iowa Health Care 
Dept. of Ortho Surgery, 01026 
200 Hawkins Drive 
Iowa City, IA 52242 
Phone: 1-(319) 356-1872 
Fax: 1-(319) 353-7919 
E-Mail: stuart-weinstein@ uiowa.edu

 1972 Weiss, Leonard S., MD
 EMER (Gloria)

 10546 Laurel Estates Lane 
Wellington, FL 33449 
E-Mail: bonecarver@ 22334@ yahoo.com

 1982 Wenger, Dennis R., MD
 ACTI (Kathleen)

 Children’s Hospital - San Diego 
Pediatric Orthopedic and  
Scoliosis Center 
3030 Children’s Way, Suite 410 
San Diego, CA 92123-4228 
Phone: 1-(858) 966-5822 
Fax: 1-(858) 966-8519 
E-Mail: orthoedu@ rchsd.org

 1992 West, III, James L., MD
 ACTI (Carolyn)

 6144 Airport Boulevard 
Mobile, AL 36689-6144 
Phone: 1-(251) 476-5050 
Fax: 1-(251) 450-2764 
E-Mail: jwestmd@ aol.com

 1981 Westphal, Reinhard A W, MD
 EMER (Toni)

 665 Dorando Court 
Marco Island, FL 34145-1911 
E-Mail: westphal@ comcast.com

 1985 Whiffen, John R., MD
 EMER (Lucy)

 5815 Clover Heights Avenue 
Malibu, CA 90265  
E-Mail: jrwind@ verison.net 

 2008 Whitaker, Camden, MD
 CAND Kansas Joint and Spine Institute

 10100 Shannon Woods 
Wichita, KS 67226 
Phone: 1-(316) 858-1900 
Fax: 1-(316) 858-1912 
E-Mail: camdenwhitaker@ cox.net

 1977 White, III, Augustus A., MD, PhD
 EMER (Anita)

 Harvard Medical School 
Landmark East, 2N07 
401 Park Drive 
Boston, MA 02215 
Phone: 1-(617) 998-8802 
Fax: 1-(617) 998-8808 
E-Mail: augustus_white@ hms.harvard.edu

 2007 White, Klane M., MD, MSc
 CAND (Amy Suzanne)

 Seattle Children’s Hospital 
4800 Sand Point Way, NE W-7706 
Seattle, WA 98105 
Phone: 1-(206) 987-5678 
Fax: 1-(206) 987-3852 
E-Mail: klane.white@ seattlechildrens.org
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 1977 Whitesides, Jr., Thomas E., MD

 EMER (Peggy)
 Emory university 

958 Calvert Lane NE 
Atlanta, GA 30319 
Phone: 1-(404) 731-8395 
E-Mail: twhitesides@ comcast.net

 1999 Widmann, Roger F., MD
 ACTI (Miriam)

 Hospital for Special Surgery 
535 E. 70th Street 
New York, NY 10021-4892 
Phone: 1-(212) 606-1325 
Fax: 1-(212) 717-0673 
E-Mail: WIDMANNR@ HSS.EDu

 2008 Wienecke, Robert, MD
 CAND (Sarah)

 Neuroscience Specialist 
4120 W. Memorial Road, #300 
Oklahoma City, OK 73120 
Phone: 1-(405) 748-3300 
Fax: 1-(405) 748-2922 
E-Mail: rjw11@ cox.net

 2007 Wijesekera, Shirvinda, MD
 CAND (Namita)

 The Orthpaedic Group, LLC 
199 Whitney Avenue 
New Haven, CT 06524 
Phone: 1-(203) 865-6784 
Fax: 1-(203) 865-6788 
E-Mail: spine500@ hotmail.com

 1998 Wilham, Marianne R., RN, BSN
 EMER (Donald)

 Metrohealth Medical Center 
Department of Orthopaedics H623 
2500 Metrohealth Drive 
Cleveland, OH 44109-1998 
Phone: 1-(216) 778-8829 
Fax: 1-(216) 778-4690 
E-Mail: mwilham@ metrohealth.org

 2001 Williams, John J., MD
 ACTI (Jeannette)

 Central Texas Pediatric Orthopaedics 
1301 Barabar Jordan Blvd, Suite 300 
Austin, TX 78723 
Phone: 1-(512) 478-8116 
Fax: 1-(512) 478-9368 
E-Mail: williamsjj@ sbcglobal.net

 2002 Williams, Lytton A., MD
 ACTI (Antonia)

 12472 E. Washington Blvd 
Whittier, CA 90602 
Phone: 1-(562) 902-9641 
Fax: 1-(562) 698-0095 
E-Mail: DessireeCarter@ dochs.org

 1996 Williamson, J. Bradley, FRCS
 ACTI (Susan)

 Salford Royal Hospital 
Stott Lane 
Salford M6 8HD 
united Kingdom 
Phone: 44 161 232 2552 
Fax: 44 161 232 2311 
E-Mail: bradwilliamson@ btinternet.com

 1992 Wingo, Charles H., MD
 EMER (Patricia Schroeder)

 3334 Capital Medical Blvd., #400 
Tallahassee, FL 32308-4416 
Phone: 1-(850) 877-8174 
Fax: 1-(850) 656-2513 
E-Mail: tossfs@ comcast.net

 1966 Winter, Robert B., MD
 EMER (Jane)

 1648 Dodd Road 
St Paul, MN 55118 
Phone: 1-(651) 452-1554 
E-Mail: JWINHAVEN@ AOL.COM

 1998 Wise, Carol A., PhD
 ASSO (John)

 Texas Scottish Rite Hospital 
Research Department 
2222 Welborn Street 
Dallas, TX 75219 
Phone: 1-(214) 559-7861 
Fax: 1-(214) 559-7872 
E-Mail: Carol.Wise@ tsrh.org

 2009 Wollowick, Adam L., MD
 CAND (Kelly A. Sidley, PhD)

 Albert Einstein College of Medicine 
Orthopaedic Surgery 
3400 Bainbridge Avenue, 6th Floor 
Bronx, NY 10467 
Phone: 1-(718) 920-5376 
Fax: 1-(718) 654-2396 
E-Mail: adwollow@ montefiore.org

 1985 Wolpin, Martin E., MD
 EMER (Sara)

 SuNY Downstate 
1301 57th Street 
Brooklyn, NY 11219 
Phone: 1-(718) 438-6400 
Fax: 1-(718) 438-5653 
E-Mail: martinwolpin@ me.com

 1999 Wong, Douglas C., MD
 ACTI (Kim)

 Panorama Orthopedics 
660 Golden Ridge Road, Suite 250 
Golden, CO 80401-9541 
Phone: 1-(303) 233-1223 
Fax: 1-(303) 233-8755 
E-Mail: dwong@ panoramaortho.com
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 2002 Wong, Hee-Kit, MD

 ACTI (Mee-Ling)
 National university of Singapore 

Dept. of Orthopaedic Surgery 
National university Hospital 
5, Lower Kent Ridge Road 
Singapore 119074 
Singapore 
Phone: 65 6772 4342 
Fax: 65 6778 0720 
E-Mail: wonghk@ nus.edu.sg

 2008 Wong, Yat Wa, MD
 CAND (Lesley Yip Pui Wah)

 Queen Mary Hospital 
Rm 516, Professorial Block 
Queen Mary Hospital 
102 Pokfulam Road 
Hong Kong 
Hong Kong 
Phone: 2 255 4254 
Fax: 2 817 4392 
E-Mail: yatwa@ hku.hk

 2010 Woo, Raymund, MD
 CAND (Kaylene)

 university of Florida 
3450 Hull Road 
Gainesville, FL 32611 
Phone: 1-(352) 273-7000 
Fax: 1-(352) 273-7388 
E-Mail: woor@ ortho.ufl.edu

 1993 Wood, Kirkham B., MD
 ACTI Massachusetts General Hospital

 Yawkey Bldg., Suite 3800 
55 Fruit Street 
Boston, MA 02114 
Phone: 1-(617) 724-8636 
Fax: 1-(617) 726-7587 
E-Mail: kbwood@ partners.org

 1984 Woodward, H. Randal, MD
 ACTI (Connie)

 Nebraska Spine Center 
13616 California Street, Suite 100 
Omaha, NE 68154 
Phone: 1-(402) 496-0404 
Fax: 1-(402) 496-7766 
E-Mail: hrwoodward@ nebraskaspinecenter.
com

 1998 Wright, Bettye A., PA, RN
 EMER Dr. Oheneba Boachie-Adjei HSS

 523 East 72nd Street, 2nd Floor 
New York, NY 10021 
Phone: 1-(212) 774-2869 
Fax: 1-(212) 794-2562 
E-Mail: bettyewright@ gmail.com

 1998 Wright, Michael H., MD
 ACTI (Donna)

 Oklahoma Sports Science & Ortho 
3115 SW 89th, Suite C 
Oklahoma City, OK 73159 
Phone: 1-(405) 424-5630 
Fax: 1-(405) 600-1534 
E-Mail: mhw@ okss.com

 1979 Wynne-Davies, Ruth, PhD, FRCS
 HONO 2 Dale Close

 St Ebbe’s 
Oxford OX1 1Tu 
united Kingdom 
E-Mail: ruth.wynne-davies@ doctors.org.uk

 1980 Yamamoto, Hiroshi, MD
 EMER (Keiko)

 2015, 2-Midorigaoka 
Nankoku, Kochi 783-0086 
Japan 
E-Mail: hiroshi0802@ gmail.com

 2009 Yamazaki, Ken, MD
 CAND (Rieko)

 Iwate Medical university 
Dept. of Orthopaedic Surgery 
19-1 uchimaru 
Morioka 020-8505 
Japan 
Phone: 81 19 651 5111 
Fax: 81 19 626 3699 
E-Mail: yamaken@ iwate-med.ac.jp

 2009 Yang, Jun-Young, MD, PhD
 CAND (Mi-Jung, Kim)

 Chungnam National university  
Hospital 
64, Daesa-Dong, Jung-Gu 
Daejon 301-721 
Korea 
Phone: 82 42 280 7351 
Fax: 82 42 252 7098 
E-Mail: jyyang@ cnu.ac.kr

 2006 Yassir, Walid K., MD
 CAND (Lisa Prosser)

 Children’s Hospital of Michigan 
3901 Beaubien Boulevard 
Detroit, MI 48201 
Phone: 1-(313) 745-5581 
Fax: 1-(313) 745-5742 
E-Mail: wyassir@ gmail.com
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 2008 Yaszay, Burt, MD

 CAND (Susan)
 Children’s Specialists, San Diego 

Pediatric Orthopedic and  
Scoliosis Center 
3030 Children’s Way, Suite 410 
San Diego, CA 92123 
Phone: 1-(858) 966-6789 
Fax: 1-(858) 966-8519 
E-Mail: byaszay@ rchsd.org

 1997 Yaszemski, Michael J., MD, PhD
 ACTI (Karen)

 Mayo Clinic College of Medicine 
Dept of Ortho Surgery 
200 1st Street, SW 
Rochester, MN 55905 
Phone: 1-(507) 266-5262 
Fax: 1-(507) 266-4234 
E-Mail: yaszemski.michael@ mayo.edu

 1974 Yau, Arthur, MD
 EMER (Catherine)

 Canossa Hospital 
1 Old Peak Road 
Hong Kong 
Hong Kong 
Phone: 852 252 64701 
Fax: 852 252 18440

 1996 Yazici, Muharrem, MD
 ACTI (Ruya)

 Hacettepe university 
Sihhiye 
Ankara 06100 
Turkey 
Phone: 90 312 305 4378 
Fax: 90 312 310 0161 
E-Mail: yazioglu@ hacettepe.edu.tr

 2001 Yrjonen, Timo A., MD
 ASSO Orton Orthopaedic Hospital

 Tenholantie 10 
Helsinki 00280 
Finland 
Phone: 358 500 754542 
Fax: 3589 2418415 
E-Mail: Timo.Yrjonen@ invalidisaatio.fi

 1989 Yuan, Hansen A., MD
 EMER (Micheline)

 SuNY upstate Medical university 
550 Harrison Center, #130 
Syracuse, NY 13202-3096 
Phone: 1-(315) 464-8619 
E-Mail: Yuanh@ upstate.edu

 1988 Zarzycki, Daniel, MD
 EMER (Maja)

 Jagiellonian university  
College of Medicine 
Dept Orthopaedic and Rehab 
ul. O.Balzera 15 
Zakopane 34-501 
Poland 
Phone: 48 18 2014297 
Fax: 48 18 2014618 
E-Mail: zarzycki@ klinika.net.pl

 1996 Zeller, Reinhard D., MD
 ACTI (Jeanne)

 Hospital for Sick Children 
Division of Orthopaedic Surgery 
555 university Avenue 
Toronto, ON M5G 1X8 
Canada 
Phone: 1-(416) 813-6265 
Fax: 1-(416) 813-6414 
E-Mail: reinhard.zeller@ sickkids.ca

 2007 Zhang, Hong, MD
 ASSO (Jin Wang)

 Texas Scottish Rite  
Hospital for Children 
Research Department 
2222 Welborn Street 
Dallas, TX 75219-7861 
Phone: 1-(214) 559-7874 
Fax: 1-(214) 559-7872 
E-Mail: hong.zhang@ tsrh.org

 2009 Zhang, Hongqi, MD
 CAND (Xieling)

 Xiang Ya Hospital  
Central South university 
No. 87 Xiangya Road 
Changsha 410008 
Peoples Republic of China 
Phone: 86 731 432 7010 
E-Mail: zhq9996@ 163.com

 2006 Zhang, XueSong, MD
 CAND (Meilin Yin)

 General Hospital of Chinese PLA 
Orthop Dept 
No. 28 Fuxing Road 
Beijing, Beijing 100853 
Peoples Republic of China 
Phone: 86 010 6821 3636 
E-Mail: zhangxuesong301@ sina.com

 2006 Zhang, Yonggang, MD
 CAND (Caoxin Bao)

 The General Hospital of Chinese PLA 
25 Fuxing Road 
Beijing 100853 
Peoples Republic of China 
Phone: 86-10-68213636 
Fax: 86-10-88219862 
E-Mail: zhangyg301@ hotmail.com



301Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Fellow
ship D

irectory

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

Fellowship Directory
 1981 Zielke, Klaus, MD

 EMER (Haifaa)
 Am unterscheid 9 

Bad Wildungen 34537 
Germany 
E-Mail: klaus.zielke@ freenet.de

 1975 Zimbler, Seymour, MD
 EMER (Enid)

 Childrens Hospital 
Dept of Ortho Surgery 
300 Longwood Avenue 
Boston, MA 02115 
Phone: 1-(617) 355-2411 
Fax: 1-(617) 494-1660 
E-Mail: seymour.zimbler@ childrens.harvard.
edu

 1990 Zindrick, Michael R., MD
 ACTI (Mary Beth)

 Hinsdale Orthopaedic  
Associates, S.C. 
550 W. Ogden Avenue 
Hinsdale, IL 60521 
Phone: 1-(630) 323-6116 
Fax: 1-(630) 323-6169 
E-Mail: zindrickmike@ cs.com

 2007 Zou, Dewei, MD
 ACTI (Xiaoling Liang)

 No. 306 Hospital of the  
People’s Liberation Army 
No.9 Anxiang North Road 
Chaoyang District 
Beijing 100101 
Peoples Republic of China 
Phone: 86 10 6487 6055 
Fax: 86 10 6487 6057 
E-Mail: zoudewei@ vip.163.com

 1968 Zuege, Robert C., MD
 EMER 625 E. St. Paul Avenue

 Milwaukee, WI 53202-5907 
Phone: 1-(414) 223-2727
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Alabama
BuNCH, Wilton H., Birmingham (EMER)
CONKLIN, Michael Joseph, Birmingham (CAND)
DEINLEIN, Donald A., Birmingham (ACTI)
DEMPSEY, Thomas R., Mobile (ACTI)
DOYLE, John Scott, Birmingham (CAND)
GILBERT, Shawn R., Birmingham (CAND)
HANNON, Kenneth M., Mobile (EMER)
KHOuRY, Joseph G., Birmingham (CAND)
KILLIAN, John T., Birmingham (ACTI)
MAYBERRY, Sharon Kay, Birmingham (CAND)
NIMITYONGSKuL, Prasit, Mobile (ACTI)
RANDALL, Fay M., Homewood (EMER)
WEST, III., James L., Mobile (ACTI)

Alaska
EuLE, James M., Anchorage (ACTI)

Argentina
BERSuSKY, Ernesto S., Buenos Aires (ACTI)
FRANCHERI WILSON, Ida Alejandra, Buenos Aires (CAND)
LEA PLAZA, Carlos A., Salta Capital (EMER)
MAENZA, Ruben Alberto, Buenos Aires (CAND)
NOEL, Mariano Augusto, Buenos Aires (CAND)
PREVIGLIANO, Hugo I., Buenos Aires (EMER)
REINA, Enrique G., Buenos Aires (EMER)
ROSITTO, Victor, Buenos Aires (ACTI)
TELLO, Carlos A., Buenos Aires (ACTI)

Arizona
BRATT, Hank D., Tucson (EMER)
CHANG, Michael S., Mesa (CAND)
CRANDALL, Dennis G., Mesa (ACTI)
GINSBuRG, Howard H., Phoenix (ACTI)
HAYNES, Richard J., Phoenix (EMER)
HuANG, Robert Po-Chen, Mesa (CAND)
JEONG, Gerard K., Tucson (CAND)
KALEN, Vicki, Tucson (EMER)
MAYFIELD, Jack K., Phoenix (EMER)
OWEN, Jeffrey H., Tucson (EMER)
PALMER, Paul E., Phoenix (EMER)
SEGAL, Lee S., Phoenix (ACTI)
SHINDELL, Richard L., Phoenix (ACTI)
SONG, Edward W., Phoenix (CAND)
STEVENS, William R., Phoenix (ACTI)
VINCENT, Kent, Tucson (CAND)

Arkansas
BLASIER, R. Dale, Little Rock (ACTI)
MCCARTHY, Richard E., Little Rock (ACTI)
SAER, III., Edward H., Little Rock (ACTI)
SCHOCK, Charles C., Little Rock (EMER)

Australia
ASKIN, Geoffrey N., Brisbane (ACTI)
CREE, Andrew K., Sydney (ACTI)
CROCK, Henry V., Toorak (HONO)
HSu, Brian, East Lindfield (CAND)
LABROM, Robert D., Brisbane (CAND)
MCPHEE, Ian Bruce, Brisbane (EMER)
STEPHEN, John P.H., Randwick (EMER)
TAYLOR, T. K. F., St. Leonards (EMER)
TORODE, Ian P., North Melbourne (ASSO)

Austria
BAuER, Rudolf, Mils (EMER)
BEHENSKY, Hannes, Innsbruck (ASSO)
KRISMER, Martin, Innsbruck (ACTI)

Belgium
FABRY, Guy M., Pellenberg (EMER)

Brazil
ANDuJAR, Andre Luis Fernandes, Florianopolis (CAND)
AVANZI, Osmar, Sao Paulo (ACTI)
FERRARETTO, Ivan, Sao Paulo (EMER)
PEDRAS, Claudio V., Rio de Janeiro (EMER)

California
AKBARNIA, Behrooz A., La Jolla (ACTI)
AMES, Christopher P., San Francisco (CAND)
AMINIAN, Afshin, Orange (CAND)
ANAND, Neel, Los Angeles (CAND)
BAGHERI, Ramin, La Jolla (CAND)
BAINS, Ravi S., Oakland (CAND)
BENSON, Daniel R., Sacramento (ACTI)
BERNSTEIN, Robert M., Los Angeles (ACTI)
BERVEN, Sigurd H., San Francisco (ACTI)
BHATIA, Nitin, Orange (CAND)
BLACKMAN, Ronald G., Oakland (EMER)
BONNETT, Charles A., Fountain Valley (EMER)
BOOTH, Kevin C., Pleasanton (ACTI)
BOWEN, Richard E., Los Angeles (ACTI)
BRADFORD, David S., San Francisco (EMER)
BROOKS, H. Leon, Beverly Hills (EMER)
BROWN, John Carlisle, Newport Beach (EMER)
BuNNELL, William P., Loma Linda (ACTI)
CAILLIET, Rene, Pacific Palisades (EMER)
CHENG, Ivan, Redwood City (CAND)
CHENG, Wayne K., Loma Linda (CAND)
COE, Jeffrey Dean, Campbell (ACTI)
CORNWALL, G. Bryan, San Diego (ASSO)
D’AMBRA, Phyllis, Los Angeles (ASSO)
DEVIREN, Vedat, San Francisco (CAND)
DIAB, Mohammad, San Francisco (ACTI)
EARLY, Sean D., Santa Barbara (ACTI)
EASTLACK, Robert K., La Jolla (CAND)



303Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Fellow
ship D

irectory

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

ELLIOTT, Michael J., Madera (ACTI)
FARNSWORTH, Christine L., San Diego (CAND)
FLIPPIN, Michael, San Diego (CAND)
FOuNTAIN, Steven S., Laquinta (EMER)
GANOCY, T. Kent, Los Angeles (CAND)
GARDNER, Vance O., Irvine (ACTI)
GRAY, John M., San Francisco (EMER)
GuPPY, Kern H., Sacramento (CAND)
GuPTA, Munish Chandra, Sacramento (ACTI)
HAGHIGHI, Siavash S., San Diego (ACTI)
HERRON, Larry D., San Luis Obispo (ACTI)
HSIEH, Patrick C., Los Angeles (CAND)
HSu, John D., Downey (EMER)
Hu, Serena S., San Francisco (ACTI)
HuNT, Leonel A., Los Angeles (CAND)
JAVIDAN, Nosrat, Newbury Park (ACTI)
JOHNSON, J. Patrick, Los Angeles (CAND)
KAGER, Amy N., San Diego (ASSO)
KAHMANN, Richard D., Santa Barbara (ACTI)
KANEL, Jeffrey S., San Jose (ACTI)
KIM, Choll W., San Diego (CAND)
KING, John D., Tarzana (EMER)
KISHAN, Shyam, Loma Linda (CAND)
KLINEBERG, Eric O., Sacramento (CAND)
KOSTIAL, Patricia N., La Jolla (ASSO)
KuLA, Thomas A., Los Gatos (ACTI)
LAuRYSSEN, Carl, Beverly Hills (CAND)
LERMAN, Joel A., Sacramento (ACTI)
LETTICE, John J., Los Gatos (ACTI)
MAHAR, Andrew Todd, Carlsbad (ASSO)
MARKS, Michelle Claire, San Diego (ASSO)
MARRERO, Gilbert, Temecula (EMER)
MATTHEWS, Donald K., Roseville (ACTI)
MELAMED, Hooman M., Marina Del Rey (CAND)
MERMER, Matthew J., Roseville (CAND)
MIR, Hamid, Glendale (CAND)
MONTESANO, Pasquale X., Roseville (ACTI)
MuBARAK, Scott J., San Diego (ACTI)
MuDIYAM, Ram, Fountain Valley (ACTI)
MuMMANENI, Praveen V., San Francisco (ACTI)
MuNDIS, Gregory M., La Jolla (CAND)
MYuNG, Karen S., Los Angeles (CAND)
NEuBuERGER, Christopher O., Sacramento (ASSO)
NEWTON, Peter O., San Diego (ACTI)
ODA, Jon Edward, Madera (CAND)
PASHMAN, Robert S., Los Angeles (ACTI)
PAWELEK, Jeff, La Jolla (ASSO)
PERRY, Jacquelin, Downey (HONO)
PICETTI, George D., Sacramento (ACTI)
PuRCELL, Graham A., Studio City (EMER)
RAISZADEH, Kamshad, San Diego (ACTI)
REGAN, John J., Beverly Hills (ACTI)
ROBERTO, Rolando F., Sacramento (ACTI)
ROTH, Kenneth Raymond, Poway (EMER)
SCADuTO, Anthony A., Los Angeles (ACTI)

SCHNEIDERMAN, Gary A., Sacramento (ACTI)
SCHOPLER, Steven A., Bakersfield (ACTI)
SCHROERLuCKE, Samuel R., La Jolla (CAND)
SHOOK, James E., Redlands (ACTI)
SKAGGS, David L., Los Angeles (ACTI)
SLABAuGH, Peter B., Oakland (ACTI)
SuN, Edward C., San Mateo (CAND)
SWANK, Susan M., Torrance (EMER)
TOLO, Vernon T., Los Angeles (ACTI)
TSOu, Paul M., Los Angeles (EMER)
VAN DAM, Bruce E., La Jolla (EMER)
WANG, Jeffrey C., Santa Monica (ACTI)
WATKINS, IV., Robert G., Marina Del Rey (CAND)
WENGER, Dennis R., San Diego (ACTI)
WHIFFEN, John R., Malibu (EMER)
WILLIAMS, Lytton A., Whittier (ACTI)
YASZAY, Burt, San Diego (CAND)

Canada
ALMAN, Benjamin A., Toronto (ACTI)
ARMSTRONG, Gordon W. D., Ottawa (EMER)
ASHWORTH, M. Anthony, Kingston (EMER)
AuBIN, Carl-Eric, Montreal (ACTI)
BAILEY, Stewart I., London (EMER)
DANSEREAu, Jean, Montreal (ACTI)
DuHAIME, Morris A., Montreal (EMER)
EDWARDS, Glen E., Calgary (EMER)
EL-HAWARY, Ron, Halifax (CAND)
GOYTAN, Michael J., Winnipeg (ACTI)
GuRR, Kevin R., Denfield (ACTI)
HEDDEN, Douglas M., Edmonton (ACTI)
HOWARD, Andrew, Toronto (CAND)
JARVIS, James G., Ottawa (ACTI)
KuNKEL, Melvin G., Duncan (EMER)
KWON, Brian K., Vancouver (CAND)
LABELLE, Hubert, Montreal (ACTI)
LETOuRNEAu, Ernest G., Ottawa (HONO)
LETTS, R. Mervyn, Ottawa (EMER)
LEWIS, Stephen J., Toronto (ACTI)
MAC-THIONG, Jean-Marc, Montreal (CAND)
MIYANJI, Firoz, Vancouver (CAND)
MOREAu, Marc J., Edmonton (ACTI)
OuELLET, Jean A., Montreal (ACTI)
PARENT, Stefan, Montreal (ACTI)
POITRAS, Benoit P., Montreal (ACTI)
RASO, V. James, Edmonton (ASSO)
REILLY, Christopher W., Vancouver (CAND)
RIVARD, Charles H., Montreal (ACTI)
TREDWELL, Stephen J., Vancouver (EMER)
VIVIANI, Guillermo R., Hamilton (EMER)
ZELLER, Reinhard D., Toronto (ACTI)
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Colorado
AGARWALA, Amit O., Golden (ACTI)
BENEFIELD, Elise M., Aurora (ASSO)
BESS, Shay, Denver (CAND)
BROWN, Courtney W., Golden (EMER)
BuRGER, Evalina L., Aurora (ACTI)
DO, Twee Thi, Colorado Springs (ACTI)
DONALDSON, David H., Golden (EMER)
DWYER, Anthony P., Denver (EMER)
ERICKSON, Mark A., Aurora (ACTI)
GEBHARD, James S., Grand Junction (ACTI)
JAMRICH, Eric R., Lone Tree (ACTI)
KuMAR, Anant, Littleton (CAND)
MILLER, Nancy Hadley, Aurora (ACTI)
MuFF, Barbara J., Golden (ASSO)
ODOM, Jr., John A., Lone Tree (EMER)
PATEL, Vikas V., Denver (CAND)
STANLEY, Scott K., Denver (CAND)
VAN BuSKIRK, Cathleen S., Boulder (ACTI)
WONG, Douglas C., Golden (ACTI)

Connecticut
BANTA, John V., Hartford (EMER)
BRADY, Robert L., Norwalk (CAND)
GRAuER, Jonathan N., New Haven (CAND)
LEE, Mark C., Hartford (CAND)
PAONESSA, Kenneth J., North Franklin (ACTI)
SIMON, Scott L., Stamford (CAND)
SMITH, Brian G., New Haven (ACTI)
THOMSON, Jeffrey D., Hartford (ACTI)
WIJESEKERA, Shirvinda, New Haven (CAND)

Delaware
GABOS, Peter G., Wilmington (CAND)
JAYAKuMAR, Shanmuga, Wilmington (EMER)
MILLER, Freeman, Wilmington (ACTI)
SHAH, Suken A., Wilmington (ACTI)

District of Columbia
BLAKEMORE, Laurel C., Washington (ACTI)
LAuERMAN, William C., Washington (ACTI)
LEHMAN, Ronald A., Washington (CAND)
O’BRIEN, Joseph R., Washington (CAND)
ONDRA, Stephen L., Washington (ACTI)

Egypt
ARAFA, Abdel Mohsen, Cairo (CAND)
EL GHAMRY, Sherif Mohamed, Cario (CAND)
EL HAWARY, Youssry M.K., Cairo (ACTI)
EL MILIGuI, Yasser Hassan Samir, Geiza (CAND)
EL SEBAIE, Hazem B., Giza (CAND)
EL-SHARKAWI, Mohammad Mostafa, Assiut (CAND)
KOPTAN, Wael, Geiza (CAND)
MOSSAAD, Mohammed Mostafa, Helmeit Al Zaytoon (ACTI)

Finland
SCHLENZKA, Dietrich K A, Helsinki (ASSO)
YRJONEN, Timo A., Helsinki (ASSO)

Florida
ASGHAR, Jahangir K., Miami (CAND)
BuRKE, Stephen W., Tavernier (EMER)
CAWLEY, Toni, Miami (ASSO)
CLARK-SHuFFLEBARGER, Cynthia, Coral Gables (ASSO)
CRONEN, Geoffrey Alan, Tampa (CAND)
CuMMINGS, Jr., R. Jay, Jacksonville (ACTI)
DAVIS, Gerald L., Naples (EMER)
EISMONT, Frank J., Miami (ACTI)
ENGuIDANOS, Stephen T., Niceville (CAND)
FLYNN, Joseph C., Orlando (EMER)
GILLINGHAM, Bruce L., Jacksonville (ACTI)
GROGAN, Dennis P., Tampa (ACTI)
HAHN, Gregory Verl, Saint Petersburg (CAND)
HARDY, James H., Fort Myers (EMER)
HEPLER, Matthew D., Vero Beach (ACTI)
HERRERA-SOTO, Jose A., Orlando (ACTI)
HYNES, Richard A., Melbourne (ACTI)
JACOBS, George B., Cape Coral (EMER)
JOFE, Michael H., Hollywood (ACTI)
JOSEPH, Samuel Abraham, Tampa (CAND)
KAMBACH, Brandon J., Jacksonville (CAND)
KEIM, Hugo A., Odessa (EMER)
KELLER, Paul M., Melbourne (ACTI)
KNAPP, Jr., Dennis Raymond, Orlando (ACTI)
LEBWOHL, Nathan H., Miami (ACTI)
MANZANARES, James B.Sandoval, Naples (CAND)
MASON, Dan E., Tampa (ACTI)
MCBRIDE, G. Grady, Orlando (ACTI)
MCCOLLOuGH, III., Newton C., Longboat Key (EMER)
MORENO, Anthony P., Tampa (ACTI)
NEAL, Kevin M., Jacksonville (CAND)
NEuSTADT, Jeffrey B., Saint Petersburg (ACTI)
PHILLIPS, Jonathan H., Orlando (ACTI)
PRICE, Charles T., Orlando (ACTI)
RIDDICK, Max F., Winter Springs (EMER)
SACKS, Janice T., Boca Raton (HONO)
SACKS, Stanley E., Boca Raton (HONO)
SHuFFLEBARGER, Harry L., Miami (ACTI)
SIAMBANES, David, Tampa (CAND)
SILVERMAN, Barry J., Aventura (EMER)
TALL, Reginald L., Winter Park (ACTI)
WEISS, Leonard S., Wellington (EMER)
WESTPHAL, Reinhard A W, Marco Island (EMER)
WINGO, Charles H., Tallahassee (EMER)
WOO, Raymund, Gainesville (CAND)
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France
CHAROSKY, Sebastien, Lorient (CAND)
CHOPIN, Daniel Henri, Berck Sur Mer (EMER)
COTREL, Yves, Paris (HONO)
DIMEGLIO, Alain, Giraud (HONO)
DuBOuSSET, Jean, Paris (EMER)
LE HuEC, Jean-Charles, Bordeaux (CAND)
PASSuTI, Norbert, Nantes (ACTI)
PICAuLT, Charles, Lyon (EMER)
POuRQuIE, Olivier, Illkirch Cedex (ASSO)
ROuSSOuLY, Pierre, Lyon (CAND)

Georgia
BAILEY, Jr., Thomas E., Augusta (ACTI)
BuNDY, Justin V., Augusta (CAND)
BuRKuS, John Kenneth, Columbus (ACTI)
FACKLER, Carl D., Atlanta (EMER)
HORTON, William C., Atlanta (ACTI)
JAMES, Stephen B., Cumming (ACTI)
MALCOLM, James R., Marietta (ACTI)
MEEHAN, Peter L., Atlanta (ACTI)
OSWALD, Timothy Stephen, Atlanta (ACTI)
SCHMITT, Jr., E. William, Atlanta (EMER)
SCHMITZ, Michael L., Atlanta (CAND)
TALLY, William C., Athens (CAND)
WHITESIDES, Thomas E., Atlanta (EMER)

Germany
HALM, Henry F.H., Neustadt (ACTI)
HARMS, Jurgen, Karlsbad (HONO)
LETKO, Lynn Juliana, Karlsbad (ACTI)
LILJENQVIST, ulf R., Münster (ASSO)
MATTHIS, Wilfried, Waswail (ASSO)
RuF, Michael, Suhl (ACTI)
SPRINGORuM, Hans-Werner, Bad Mergentheim (EMER)
ZIELKE, Klaus, Bad Wildungen (EMER)

Greece
GRIVAS, Theodoros B., Attica (ACTI)
KOROVESIS, Panagiotis, Patras (ACTI)
PAPADOPOuLOS, Elias C., Athens (CAND)
PLOuMIS, Avraam, Ioannina (ACTI)
SMYRNIS, Panayotis, Athens (EMER)
SOuCACOS, Panayotis K., Melissia (ASSO)
SOuCACOS, Panayotis N., Athens (EMER)

Hawaii
JONES, Donald A., Honolulu (EMER)
RANEY, Ellen M., Honolulu (ACTI)
RAY, R. Charles, Waikoloa (EMER)

Hong Kong
CHENG, Jack C.Y., Shatin (ASSO)
CHEuNG, Kenneth M C, Hong Kong (ACTI)
LEONG, John C Y, Homantin (EMER)
LuK, Keith D K, Hong Kong (ASSO)
WONG, Yat Wa, Hong Kong (CAND)
YAu, Arthur, Hong Kong (EMER)

Hungary
ILLES, Tamas, Pecs (ACTI)

Idaho
FLOYD, Charles Timothy, Boise (CAND)
KING, Howard A., Boise (ACTI)
SHILT, Jeffrey Scott, Boise (CAND)
VERSKA, Joseph M., Meridian (ACTI)

Illinois
AN, Howard S., Chicago (ACTI)
BERGIN, Christopher, Morton Grove (ACTI)
BERNSTEIN, Avi J., Park Ridge (ACTI)
BuECHE, Matthew J., Naperville (ACTI)
DEWALD, Christopher J., Chicago (ACTI)
DEWALD, Ronald L., Chicago (EMER)
FESSLER, Richard G., Chicago (CAND)
FISK, John R., Springfield (EMER)
GANJu, Aruna, Chicago (CAND)
GAVIN, Thomas M., Burr Ridge (ASSO)
GRAYHACK, John G., Chicago (ACTI)
GuPTA, Purnendu, Chicago (ACTI)
HAMMERBERG, Kim W., Chicago (ACTI)
HARLEY, Kathleen M., Chicago (ASSO)
HARMS, James J., urbana (ACTI)
IBRAHIM, Kamal N., Oakbrook Terrace (ACTI)
KARAIKOVIC, Eldin E., Evanston (ACTI)
KING, Erik C.B., Chicago (ACTI)
KOLAVO, Jerome L., Warrenville (ACTI)
KOSKI, Tyler, Chicago (CAND)
KOZINSKI, Angela, Burr Ridge (ASSO)
LORENZ, Mark A., Hinsdale (ACTI)
MARDJETKO, Steven M., Morton Grove (ACTI)
MCNALLY, Thomas A., Bartlett (CAND)
MEKHAIL, Anis, Palos Heights (CAND)
MIZ, George S., Oak Lawn (ACTI)
MuLCONREY, Daniel S., Peoria (CAND)
NOCKELS, Russ P., Maywood (CAND)
O’LEARY, Patrick T., Peoria (CAND)
PHILLIPS, Frank M., Chicago (CAND)
RINELLA, Anthony S., Homer Glen (ACTI)
RODTS, Mary Faut, Chicago (ASSO)
ROH, Michael S., Rockford (ACTI)
SARWARK, John F., Chicago (ACTI)
SCHAFER, Michael F., Chicago (EMER)
SINGH, Kern, Chicago (CAND)
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SOKOLOWSKI, Mark J., Oak Park (CAND)
SPENCER, David L., Park Ridge (EMER)
STuRM, Peter F., Chicago (ACTI)
SWEET, Fred A., Rockford (ACTI)
TRZNADEL, Nadine Jo, Morton Grove (ASSO)
ZINDRICK, Michael R., Hinsdale (ACTI)

India
BASu, Saumyajit, Kolkata (CAND)
JOHARI, Ashok N., Mumbai (ACTI)
RAJASEKARAN, S., Coimbatore (CAND)
VIDYADHARA, Srinivasa, Bangalore (CAND)
VOLETI, Surya Prakash Rao, Abids Hyderabad (CAND)

Indiana
COSCIA, Michael F., Indianapolis (ACTI)
DIETZ, Jr., John W., Indianapolis (ACTI)
GORuP, John M., Lafayette (ACTI)
HARDACKER, James W., Carmel (ACTI)
HOFFMAN, Gregory A., Fort Wayne (ACTI)
HuLER, Robert J., Indianapolis (ACTI)
KLING, Jr., Thomas F., Indianapolis (EMER)
LINDSETH, Richard E., Indianapolis (EMER)
LODER, Randall T., Indianapolis (ACTI)
RAHN, Kevin A., Fort Wayne (ASSO)
RAPP, George F., Indianapolis (EMER)
RIINA, Joseph, Indianapolis (ACTI)
SASSO, Rick C., Indianapolis (ACTI)
SCHWARTZ, David G., Indianapolis (CAND)
SHEPHERD, Elian M., Merrillville (ACTI)
TRAMMELL, Terry R., Indianapolis (ACTI)

Iowa
CHAPMAN, Michael Paul, Dubuque (ACTI)
DOLAN, Lori, Iowa City (ASSO)
WEINSTEIN, Stuart L., Iowa City (ACTI)

Iran
GANJAVIAN, Mohammad S., Tehran (ACTI)
HABIBOLLAH ZADEH, Parviz, Tehran (CAND)
SADAT, Seyed Mir Mostafa, Tehran (ACTI)

Ireland
DOWLING, Frank, Dublin (ASSO)
MCMANuS, Frank, Dublin (EMER)

Israel
FLOMAN, Yizhar, Tel Aviv (EMER)
OFIRAM, Elisha, Tel Aviv (CAND)
OVADIA, Dror, Tel Aviv (ACTI)
SIEGAL, Tzony, Tel Aviv (EMER)

Italy
BALSANO, Massimo, Schio (ACTI)
BASSANI, Roberto, Milano (CAND)
BRAYDA-BRuNO, Marco, Milano (ACTI)
DI SILVESTRE, Mario, Bologna (CAND)
FABRIS-MONTERuMICI, Daniele A., Padova (ACTI)
LOGROSCINO, Carlo A., Roma (ASSO)
MARCHETTI, Pier Giorgio, Bologna (EMER)
MuRA, Pier Paolo, Cagliari (CAND)
PONTE, Alberto, Roma (EMER)
SICCARDI, Gian Luigi, Milano (ACTI)

Japan
ABuMI, Kuniyoshi, Sapporo (ACTI)
AOKI, Haruhito, Kawasaki (ACTI)
ASAZuMA, Takashi, Tokorozawa (CAND)
HASEGAWA, Kazuhiro, Niigata (CAND)
HASEGAWA, Kyoichi, Sapporo (CAND)
HIRAIZuMI, Yutaka, Tokyo (ACTI)
IIDA, Takahiro, Koshigaya (CAND)
INOuE, Masatoshi, Narashino (CAND)
ITO, Manabu, Sapporo (CAND)
KANEDA, Kiyoshi, Shiroishi-ku, Sapporo (EMER)
KANEMuRA, Tokumi, Konan (CAND)
KAWAKAMI, Noriaki, Nagoya (ACTI)
KITAHARA, Hiroshi, Narashino (ASSO)
KONO, Katsuki, Yokohama (CAND)
KuMANO, Kiyoshi, Kawasaki (EMER)
MACHIDA, Masafumi, Tokyo (ACTI)
MARuYAMA, Toru, Kawagoe, Saitama (CAND)
MATSuMOTO, Manabu, Ono (ASSO)
MATSuMOTO, Morio, Tokyo (CAND)
MATSuYAMA, Yukihiro, Hamamatsu (CAND)
MOCHIDA, Joji, Isehara (ACTI)
NAKAKOHJI, Taku, Tokyo (ACTI)
NAKANO, Noboru, Sapporo (EMER)
NAKATA, Yoshinori, Chiba (ACTI)
NOHARA, Yutaka, Tochigi (ACTI)
OHKI, Isao, Ibaraki-Ken (EMER)
ONOMuRA, Toshinobu, Hyogo (EMER)
SASAO, Yutaka, Kawasaki (CAND)
SATAKE, Kotaro, Konan (CAND)
SHIBA, Ritsu, Shizuoka City (ASSO)
SHIMIZu, Katsuji, Gifu (CAND)
SuZuKI, Nobumasa, Tokyo (ACTI)
TAKAHASHI, Jun, Matsumoto (CAND)
TAKEMITSu, Yoshiharu, Oita (EMER)
TAKESHITA, Katsushi, Bunkyo-ku (CAND)
TANEICHI, Hiroshi, Mibu (CAND)
TSuJI, Taichi, Nagoya (CAND)
uNO, Koki, Kobe (CAND)
WATANABE, Kei, Niigata (CAND)
WATANABE, Kota, Shinjuku (CAND)
YAMAMOTO, Hiroshi, Nankoku, Kochi (EMER)
YAMAZAKI, Ken, Morioka (CAND)
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Kansas
ADLER, Federico, Kansas City (EMER)
ASHER, Marc A., Kansas City (EMER)
BERNHARDT, Mark, Leawood (ACTI)
BuRTON, Douglas C., Kansas City (ACTI)
MOSKOWITZ, Alan, Wichita (ACTI)
WHITAKER, Camden, Wichita (CAND)

Kentucky
CAMPBELL, Mitchell J., Louisville (ACTI)
CARREON, Leah Yacat, Louisville (CAND)
CRAWFORD, III., Charles H., Louisville (CAND)
DIMAR, II., John R., Louisville (ACTI)
DJuRASOVIC, Mladen, Louisville (CAND)
GLASSMAN, Steven D., Louisville (ACTI)
HOLT, Richard T., Louisville (ACTI)
IWINSKI, Henry J., Lexington (ACTI)
JOHNSON, John R., Louisville (ACTI)
MAJD, Mohammad E., Louisville (ACTI)
MILBRANDT, Todd, Lexington (ACTI)
PuNO, Rolando M., Louisville (ACTI)
STEVENS, David B., Lexington (EMER)
TALWALKAR, Vishwas R., Lexington (ACTI)
TYLKOWSKI, Chester M., Lexington (EMER)
VAuGHAN, John J., Lexington (ACTI)

Korea
CHEH, Gene, Seoul (CAND)
CHO, Jae-Lim, Seoul (ACTI)
CHO, Kyu-Jung, Incheon (CAND)
CHuNG, Jae-Yoon, Kwangju (CAND)
JEONG, Soon-Taek, Jinju (ACTI)
KIM, Eung-Ha, Seoul (ACTI)
KIM, Hak-Sun, Kangnam-ku, Kang-Nam (CAND)
KIM, Jin-Hyok, Seoul (ASSO)
KIM, Ki-Tack, Seoul (ASSO)
KIM, Youngbae B., Seoul (CAND)
KIM, Young-Woo, Seoul (CAND)
LEE, Chong-Suh, Seoul (ACTI)
LEE, Choon Sung, Seoul (ASSO)
LEE, Choon-Ki, Seoul (ACTI)
LEE, Ji-Ho, Seoul (ASSO)
LEE, Jin-Young, Seoul (ASSO)
LEE, Sang-Min, Seoul (ASSO)
LEE, Jung Sub, Busan (CAND)
MIN, Hak-Jin, Seoul (ACTI)
PARK, Weon Wook, Nam-gu (ACTI)
RHA, Jong-Deuk, Seoul (ASSO)
RHIM, Seung-Chul, Seoul (CAND)
SHIN, Byung-Joon, Seoul (ASSO)
SuK, Se-Il, Seoul (ACTI)
YANG, Jun-Young, Daejon (CAND)

Lebanon
KHARRAT, Khalil Emile, Beirut (ACTI)

Louisiana
ASHMAN, Richard B., New Orleans (ASSO)
BENNETT, James T., New Orleans (ACTI)
DEAN, Jr., A. Edward, Shreveport (EMER)
GuILLORY, Steve A., Baton Rouge (ASSO)
ISAZA, Jorge E., Baton Rouge (ACTI)
KING, Andrew G., New Orleans (ACTI)
MCCALL, Richard E., Shreveport (EMER)
NuNLEY, Pierce D., Shreveport (CAND)
RICCIARDI, James E., New Orleans (EMER)

Luxembourg
KIEFFER, Jerry, Luxembourg (CAND)

Maine
ANSON, Philip S., Falmouth (CAND)
KELLER, Robert B., Scarborough (EMER)
ROBERTS, John M., Blue Hill (EMER)
TuRI, Mario, Greenville (ACTI)

Malaysia
SINGH, Harwant, Kajang (ACTI)

Maryland
AIN, Michael C., Baltimore (ACTI)
ANTONIADES, Spiro B., Bel Air (ACTI)
ASDOuRIAN, Paul L., Baltimore (ACTI)
COHEN, David B., Baltimore (CAND)
CuNNINGHAM, Bryan W., Towson (ACTI)
EDWARDS, Sr., Charles C., Baltimore (EMER)
EDWARDS, II., Charles Cannon, Baltimore (ACTI)
GELB, Daniel E., Baltimore (ACTI)
KEBAISH, Khaled, Baltimore (CAND)
MCAFEE, Paul C., Towson (ACTI)
MCDONNELL, Edmond J., Phoenix (EMER)
RILEY, III., Lee H., Baltimore (ACTI)
ROSNER, Michael, Silver Spring (ACTI)
SANCHEZ, Alvaro A., Colesville (EMER)
SPONSELLER, Paul D., Baltimore (ACTI)
TIS, John, Baltimore (CAND)
TORTOLANI, P. Justin, Baltimore (ACTI)

Massachusetts
BRAuN, Stuart V., Boston (CAND)
BROWN, Desmond, Boston (ACTI)
CONNOLLY, Patrick J., Worcester (ACTI)
EMANS, John B., Boston (ACTI)
GLAZER, Paul A., Boston (ACTI)
HALL, John E., Brookline (EMER)
HEDEQuIST, Daniel J., Boston (ACTI)
HRESKO, Michael Timothy, Boston (ACTI)
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KARLIN, Lawrence I., Boston (ACTI)
LAPP, Mark A., Lowell (ASSO)
MASSO, Peter D., Springfield (ACTI)
MILLIS, Michael B., Boston (ACTI)
O’BRIEN, Joseph P., Stoughton (HONO)
RAND, Frank F., Boston (ACTI)
SNYDER, Brian D., Boston (ACTI)
WHITE, III., Augustus A., Boston (EMER)
WOOD, Kirkham B., Boston (ACTI)
ZIMBLER, Seymour, Boston (EMER)

Mexico
CARDOSO, Alfredo, Mexico City (ASSO)
MONTALVO, Francisco, Mexico City DF (ASSO)
MONTALVO, Mauricio, Mexico City (CAND)
ORELLANA RETA, Carlos A., Mexico City (ASSO)
REYES SANCHEZ, Alejandro A., Mexico City (CAND)

Michigan
CAIRD, Michelle S., Ann Arbor (CAND)
FARLEY, Frances A., Ann Arbor (ACTI)
GATES, Marilyn L. G., Detroit (CAND)
GEIGER, Douglas Farrellll, Ypsilanti (ACTI)
HENSINGER, Robert N., Ann Arbor (EMER)
JONES, Eric T., Detroit (ACTI)
KASTEN, Michael D., Kalamazoo (ACTI)
LA MARCA, Frank, Ann Arbor (CAND)
LAMONT, Richard L., Novi (EMER)
LEE, Stanley S., Jackson (CAND)
MAYER, Philip J., Northville (ACTI)
MENDELOW, Michael J., Novi (ACTI)
MONTGOMERY, David M., Royal Oak (ACTI)
MORRISON, Daniel L., Garden City (ASSO)
REYNOLDS, Richard A K, Detroit (ACTI)
ROTH, Herbert J., Troy (ACTI)
ROWE, Dale E., Kalamazoo (ACTI)
SONGER, Matthew N., Marquette (ACTI)
SOuTHERN, Edward P., Marquette (ACTI)
VANDERHAVE, Kelly, Ann Arbor (CAND)
YASSIR, Walid K., Detroit (CAND)

Minnesota
BARTIE, Bruce J., Stillwater (ACTI)
BuTTERMANN, Glenn Robin, Stillwater (ACTI)
CARLSON, J. Martin, Blaine (ASSO)
DEKuTOSKI, Mark B., Rochester (ACTI)
DENIS, Francis, Minneapolis (ACTI)
DYKES, Daryll C., Minneapolis (CAND)
GARVEY, Timothy A., Minneapolis (ACTI)
HuDDLESTON, III., Paul M., Rochester (ACTI)
KANE, William J., Minneapolis (EMER)
KETTLESON, David N., Crosslake (EMER)
KLASSEN, Rudolph A., Rochester (EMER)
KOOP, Steven E., Saint Paul (ACTI)
LONSTEIN, John E., Minneapolis (ACTI)

LuEDTKE, Lael M., Fairmont (ACTI)
MEHBOD, Amir A., Minneapolis (CAND)
MOON, Wendy, Rochester (ASSO)
NASSR, Ahmad, Rochester (CAND)
NOVACHECK, Tom F., St Paul (ACTI)
PERRA, Joseph H., Minneapolis (ACTI)
PETERSON, Hamlet A., Rochester (EMER)
POLLY, David W., Minneapolis (ACTI)
ROSE, Peter S., Rochester (CAND)
SCHWENDER, James D., Minneapolis (ACTI)
SHAuGHNESSY, William J., Rochester (ACTI)
SINICROPI, Stefano M., Stillwater (CAND)
SMITH, Michael D., Edina (ACTI)
STANS, Anthony A., Rochester (ACTI)
TRANSFELDT, Ensor E., Minneapolis (ACTI)
WINTER, Robert B., St Paul (EMER)
YASZEMSKI, Michael J., Rochester (ACTI)

Mississippi
HABER, Lawrence L., Jackson (ACTI)
WEIERMAN, Robert J., Gulfport (EMER)

Missouri
ALANDER, Dirk H., Saint Louis (ACTI)
ANDERSON, John Thomas, Kansas City (CAND)
BALDuS, Christine R., St Louis (ASSO)
BASSETT, George S., St. Louis (ACTI)
BLANKE, Kathy M., St Louis (ASSO)
BRIDWELL, Keith H., St Louis (ACTI)
BuCHOWSKI, Jacob M., Saint Louis (CAND)
CHOMA, Theodore J., Columbia (ACTI)
DOBBS, Matthew Barrett, St. Louis (ACTI)
EBELKE, David K., N. Kansas City (ACTI)
GAINES, Jr., Robert W., Columbia (ACTI)
JACKSON, Roger P., North Kansas City (ACTI)
LENKE, Lawrence G., Saint Louis (ACTI)
LuHMANN, Scott John, Saint Louis (CAND)
PLACE, Howard M., Saint Louis (ACTI)
PRICE, Nigel J., Kansas City (ACTI)
RIEW, K. Daniel, St. Louis (ACTI)
SCHWEND, Richard M., Kansas City (ACTI)

Nebraska
FuLLER, Jonathan E., Omaha (ACTI)
GINSBuRG, Glen M., Omaha (ACTI)
HASLEY, Brian P., Omaha (CAND)
LONGLEY, Michael C., Omaha (ACTI)
MCCLELLAN, III., John W., Omaha (ACTI)
WOODWARD, H. Randal, Omaha (ACTI)

Netherlands
BEEN, Henk D., Amsterdam (ASSO)
CASTELEIN, Rene M., utrecht (CAND)
DE GRuIJTER, A. J., Bergen (ASSO)
DE KLEuVER, Marinus, Nijmegen (ACTI)
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GEuKERS, Charles W G M, Nuenen (EMER)
PAVLOV, Paul W., Nijmegen (ACTI)
VERAART, Ben E., Hilversum (EMER)

Nevada
BARRY, Mark A., Las Vegas (CAND)
CAMP, Jonathan F., Las Vegas (ACTI)
MCNuLTY, Patrick S., Las Vegas (ACTI)

New Hampshire
CLARK, Davis W., Concord (EMER)
SENGuPTA, Dilip K., Lebanon (ACTI)
WAuGH, Theodore R., Claremont (EMER)
WEINSTEIN, James N., Lebanon (ACTI)

New Jersey
ANTONACCI, M. Darryl, Lawrenceville (ACTI)
BLECHER, Haim D., Princeton (CAND)
BOWE, J. Andrew, East Brunswick (ACTI)
CARuSO, Steven A., Newark (ASSO)
CLEMENTS, David H., Camden (ACTI)
EMAMI, Arash, Wayne (ACTI)
FERNAND, Robert, Wayne (EMER)
HEARY, Robert F., Newark (ACTI)
HWANG, Ki Soo, Wayne (CAND)
RIEGER, Mark A., Cedar Knolls (ACTI)
SABHARWAL, Sanjeev, Newark (ACTI)

New Mexico
EBERLE, Charles F., Albuquerque (EMER)
ELLIS, Oren H., Santa Fe (EMER)
HOEKSTRA, Dale V., Albuquerque (ACTI)
SHERMAN, Frederick C., Albuquerque (EMER)

New York
ALBANESE, Stephen A., East Syracuse (ACTI)
ALONGI, Paul Robert, Huntington Station (ACTI)
ANGEVINE, Peter D., New York (CAND)
AuERBACH, Joshua D., Bronx (CAND)
BENDO, John A., New York (ACTI)
BITAN, Fabien D., New York (ACTI)
BLANCO, John S., New York (ACTI)
BOACHIE-ADJEI, Oheneba, New York (ACTI)
CALANCIE, Blair, Syracuse (ASSO)
CAMMISA, Frank P., New York (ACTI)
CARL, Allen L., Albany (ACTI)
CARRION, Wesley V., Stony Brook (ACTI)
CASDEN, Andrew M., New York (ACTI)
CuNNINGHAM, Matthew E., New York (CAND)
DEVANNY, John R., Rochester (EMER)
ERRICO, Thomas J., New York (ACTI)
FARCY, Jean-Pierre C., New York (ACTI)
FELDMAN, David S., New York (ACTI)
FREDRICKSON, Bruce E., Manlius (EMER)
GIRARDI, Federico P., New York (ACTI)

GOLDSTEIN, Jeffrey A., New York (ACTI)
GREEN, Daniel W., New York (ACTI)
HAAKE, P. William, Scottsville (EMER)
HAHER, Thomas R., Syracuse (ACTI)
HAMILL, Christopher L., Buffalo (ACTI)
HOLMBLAD, James E., Schenectady (EMER)
HOPPENFELD, Stanley, New York (EMER)
HuCKELL, Cameron B., Buffalo (ACTI)
JACKMAN, Kenneth V., Rochester (EMER)
KIM, Yongjung J., New York (ACTI)
KNIGHT, Reginald Quentin, Cooperstown (ACTI)
KuFLIK, Paul L., New York (ACTI)
LABIAK, John J., Smithtown (ACTI)
LAFAGE, Virginie C., New York (ASSO)
LAVELLE, William Francis, East Syracuse (CAND)
LEVINE, David B., Pine Plains (EMER)
LONNER, Baron S., New York (ACTI)
LYNN, Abigail K., New York (CAND)
MARGuLIES, Joseph Y., Pleasantville (ACTI)
MCCANCE, Sean E., New York (ACTI)
MERMELSTEIN, Laurence E., Commack (CAND)
MEROLA, Andrew A., New York (ACTI)
MOLINARI, Robert W., Rochester (ACTI)
MOQuIN, Ross R., Syracuse (ACTI)
MOSKOVICH, Ronald, New York (ACTI)
MOuLTON, Andrew W., Hawthorne (CAND)
NEuWIRTH, Michael G., New York (ACTI)
O’LEARY, Patrick F., New York (ACTI)
OLSEWSKI, John M., Bronx (ACTI)
PAuLINO, Carl B., Brooklyn (CAND)
PETRIZZO, Anthony M., New York (CAND)
RAGGIO, Cathleen L., New York (ACTI)
RAWLINS, Bernard A., New York (ACTI)
RECHTINE, III., Glenn R., Rochester (ACTI)
RODRIGuEZ-OLAVERRI, Juan Carlos, Brooklyn (ACTI)
ROYE, Jr., David Price, New York (ACTI)
RuBERY, Jr., Paul T., Rochester (ACTI)
SANDERS, James O., Rochester (ACTI)
SARWAHI, Vishal, Bronx (CAND)
SCHWAB, Frank J., New York (ACTI)
SHARMA, Krishn M., White Plains (CAND)
SIMMONS, Edward D., Buffalo (ACTI)
SPIRA, Irvin A. S., Great Neck (EMER)
SPIVAK, Jeffrey M., New York (ACTI)
STIEBER, Jonathan R., New York (CAND)
TADDONIO, Rudolph F., White Plains (ACTI)
TEBOR, Gary B., Rochester (ACTI)
uLIN, Richard I., New York (EMER)
VARMA, Vikas V., New York (CAND)
VITALE, Michael G., New York (CAND)
WALLACH, David M., Stony Brook (CAND)
WEIDENBAuM, Mark, New York (ACTI)
WIDMANN, Roger F., New York (ACTI)
WOLLOWICK, Adam L., Bronx (CAND)
WOLPIN, Martin E., Brooklyn (EMER)

Fellowship Directory — Geographic List



310 Scoliosis Research Society   45th AnnuAl Meeting & CoMbined Course   september 21–24, 2010  Kyoto, Japan

Fe
llo

w
sh

ip
 D

ir
ec

to
ry

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

WRIGHT, Bettye A., New York (EMER)
YuAN, Hansen A., Syracuse (EMER)

New Zealand
BARNES, Michael J., Auckland (ACTI)
CRAWFORD, Haemish A., Auckland (CAND)
FERGuSON, John A I, Auckland (CAND)
HODGSON, Bruce F., Dunedin (ACTI)
NICHOLSON, O. Ross, Auckland (EMER)

North Carolina
BRIGHAM, Craig D., Charlotte (ACTI)
CAuDLE, Robert J., Raleigh (ACTI)
CHEWNING, Samuel J., Huntersville (ACTI)
COONRAD, Ralph W., Durham (EMER)
DARDEN, II., Bruce V., Charlotte (ACTI)
DEROSA, G. Paul, Chapel Hill (EMER)
ENGLER, Gordon L., Hendersonville (EMER)
FITCH, Robert D., Durham (ACTI)
FRINO, John, Winston Salem (CAND)
GEISSELE, Alfred E., Hickory (ACTI)
GOOCH, Hubert Lee, Asheville (CAND)
HARDAKER, Jr., William T., Durham (EMER)
HEY, Lloyd A., Raleigh (CAND)
JAROSZ, Todd S., Greenville (CAND)
MCGOWEN, Timothy W., Winston Salem (ACTI)
MINCHEW, Joe T., Durham (ACTI)
MuRREY, Daniel Beasley, Charlotte (ACTI)
NASCA, Richard J., Wilmington (EMER)
SuH, Paul B., Chapel Hill (ACTI)
WATTENBARGER, John Michael, Charlotte (ACTI)

Ohio
AGABEGI, Steven S., Cincinnati (CAND)
ALBERT, Michael C., Dayton (ACTI)
BETHEM, Daniel, Akron (EMER)
BYLSKI-AuSTROW, Donita I., Cincinnati (CAND)
CRAWFORD, Alvin H., Cincinnati (ACTI)
DuRRANI, Abubakar Atiq, Cincinnati (CAND)
FuREY, Christopher G., Cleveland (CAND)
GOODWIN, Ryan C., Cleveland (ACTI)
GuRD, David P., Cleveland (CAND)
KAHN, III., Alfred, Cincinnati (ACTI)
KuNTZ, IV., Charles, Cincinnati (CAND)
LEHNER, James T., Dayton (ACTI)
MEHLMAN, Charles T., Cincinnati (ACTI)
MILLER, Scot D., Akron (ACTI)
NASH, Clyde Lester, Gates Mills (EMER)
PEELLE, Michael W., Dayton (CAND)
PERLMAN, Aaron W., Cincinnati (EMER)
POE-KOCHERT, Connie, Cleveland (ASSO)
ROHMILLER, Michael T., Cincinnati (CAND)
SON-HING, Jochen P., Cleveland (CAND)
STAMBOuGH, Jeffery L., Cincinnati (ACTI)
SWANK, Michael L., Cincinnati (ASSO)

THOMPSON, George H., Cleveland (ACTI)
WALL, Eric J., Cincinnati (ACTI)
WILHAM, Marianne R., Cleveland (EMER)

Oklahoma
DAVEY, Joseph P., Oklahoma City (CAND)
DEVLIN, Vincent J., Oklahoma City (CAND)
GROSS, Worth Miller, Tulsa (EMER)
HERNDON, William A., Oklahoma City (ACTI)
L’HEuREuX, Jr., E. Alexander, Edmond (ACTI)
PHILLIPS, Preston J., Tulsa (ACTI)
PuFFINBARGER, William Ray, Oklahoma City (CAND)
WIENECKE, Robert, Oklahoma City (CAND)
WRIGHT, Michael H., Oklahoma City (ACTI)

Oregon
ANTEZANA, David Fernando, Portland (CAND)
CARR, William A., West Linn (EMER)
D’AMATO, Charles, Portland (ACTI)
HALSEY, Matthew F., Portland (CAND)
HART, Robert A., Portland (CAND)
KEENEN, Timothy L., Tualatin (ACTI)
KRAJBICH, Joseph Ivan, Portland (ACTI)

Palestine
AHMAD, Alaa El-din Azmi, Ramallah (CAND)

Panama
DuBOIS, Alfredo, Panama City (EMER)

Pennsylvania
ALBERT, Todd J., Philadelphia (ACTI)
ANDERSON, D. Greg, Philadelphia (CAND)
ARMSTRONG, Douglas G., Hershey (ACTI)
BALDERSTON, Richard A., Philadelphia (ACTI)
BETZ, Randal R., Philadelphia (ACTI)
BOSCH, Patrick P., Pittsburgh (CAND)
CAHILL, Patrick, Philadelphia (CAND)
CAMPBELL, Jr., Robert M., Philadelphia (ACTI)
D’ANDREA, Linda P., Pottstown (ACTI)
DEENEY, Vincent F X, Pittsburgh (ACTI)
DONALDSON, III., William F., Pittsburgh (ACTI)
DORMANS, John P., Philadelphia (ACTI)
DRuMMOND, Denis S., Philadelphia (EMER)
ECKER, Malcolm L., Philadelphia (EMER)
FLYNN, John M., Philadelphia (ACTI)
FRAS, Christian I., Broomall (CAND)
GuILLE, James T., Pottstown (ACTI)
HARRISON, C. Scott, Lemoyne (EMER)
HARROP, James S., Philadelphia (CAND)
HERMAN, Martin J., Philadelphia (CAND)
HESS, W. Fred, Danville (ACTI)
HSu, Victor W., Willow Grove (CAND)
KRAuS, David R., Pittsburgh (EMER)
MACEWEN, G. Dean, Philadelphia (EMER)
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MAJID, Kamran, York (CAND)
MENDELSON, Stephen A., Pittsburgh (ACTI)
MORELAND, Morey S., Pittsburgh (EMER)
PIZZuTILLO, Peter D., Philadelphia (ACTI)
RATLIFF, John Kevin, Philadelphia (ACTI)
RICHMAN, Jory D., Pittsburgh (ACTI)
ROACH, James W., Pittsburgh (ACTI)
SAMDANI, Amer, Philadelphia (CAND)
SCHWARTZ, Daniel M., Springfield (CAND)
SCOLES, Peter V., Philadelphia (EMER)
SPIEGEL, David A., Philadelphia (CAND)
STEEL, Howard H., Villanova (EMER)
STEFFEE, Arthur D., Foxburg (HONO)
STONE, Jr., Charles S., Pittsburgh (EMER)
VACCARO, Alexander R., Philadelphia (ACTI)
VAN BOSSE, Harold J P, Philadelphia (CAND)
WARD, W. Timothy, Pittsburgh (ACTI)

Peoples Republic of China
FuNG, Kwai-Yau, Shatin (ASSO)
LI, Ming, Shanghai (CAND)
QIu, Guixing, Beijing (HONO)
QIu, Yong, NanJing (ACTI)
SHEN, Jianxiong, Beijing (ACTI)
WANG, Yan, Beijing (ACTI)
WANG, Yi Peng, Beijing (ACTI)
ZHANG, Hongqi, Changsha (CAND)
ZHANG, XueSong, Beijing (CAND)
ZHANG, Yonggang, Beijing (CAND)
ZOu, Dewei, Beijing (ACTI)

Poland
ZARZYCKI, Daniel, Zakopane (EMER)

Puerto Rico
FLYNN, John M., San Juan (ACTI)
RAMIREZ-LLuCH, Norman F., Mayaguez (ACTI)

Rhode Island
EBERSON, Craig P., Providence (CAND)

Saudi Arabia
FALLATAH, Salah, Jeddah (CAND)

Singapore
CHACHA, Pesi B., Singapore (EMER)
DARuWALLA, Jimmy S., Singapore (EMER)
LIM, Kevin, Singapore (CAND)
TAN, Chong-Tien, Singapore (ACTI)
WONG, Hee-Kit, Singapore (ACTI)

South Africa
ASHBERG, Lyall, Bantry Bay (CAND)
COETZEE, Ettienne, Pretoria (CAND)
DuNN, Robert, Tokai (ASSO)

South Carolina
BROWN, Lawrence P., Greenville (EMER)
GRIFFIN, Paul P., Greenville (EMER)
GROSS, Richard H., Charleston (EMER)
LOCKE, Mark D., Columbia (CAND)
MOONEY, III., James F., Charleston (ACTI)
MORRISSY, Raymond T., Sheldon (EMER)
PIEHL, Frederick C., Columbia (CAND)
RENSHAW, Thomas S., Hilton Head Island (EMER)
SACHS, Barton L., Charleston (ACTI)
SAMBERG, L. Carl, Hilton Head Island (EMER)
STANITSKI, Carl L., Kiawah Island (EMER)
STASIKELIS, Peter J., Greenville (ACTI)
STRAYER, III., Luther M., Hilton Head Island (EMER)

Spain
BAGO, Juan, Barcelona (ACTI)
BAS, Teresa, Valencia (CAND)
IZQuIERDO, Enrique, Madrid (CAND)
MHAIDLI, Hani, Las Palmas De G.C. (CAND)
PELLISE, Ferran, Barcelona (CAND)
PEREZ-GRuESO, Francisco Javier Sanchez, Madrid (ACTI)
SACRAMENTO DOMINGuEZ, Maria Cristina, Santa Cruz De 
Tenerife (CAND)
VENTuRA, Norberto, Barcelona (ACTI)
VILLANuEVA, Carlos, Barcelona (ACTI)

Sweden
NORDWALL, Anders, Goteborg (EMER)
OHLIN, Acke, Malmo (ACTI)

Switzerland
AEBI, Max, Berne (ASSO)
GROB, Dieter, Zurich (ACTI)
HENKE, Gunther, Flugbrunnen-Bolligen (EMER)
MARCHESI, Dante, Lausanne (ASSO)
MIN, Kan, Zurich (ACTI)
SCHEIER, Heiner, Zurich (EMER)

Taiwan
CHEN, Po-Quang, Taipei (EMER)
HuANG, Tsung-Jen, Chia-Yi (ACTI)

Tennessee
BROADSTONE, Paul A., Chattanooga (ACTI)
BROWN, Hugh P., Signal Mountain (EMER)
EDMONSON, Allen S., Memphis (EMER)
FREEMAN, III., Barney L., Collierville (ACTI)
GAINES, Donald L., Brentwood (EMER)
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GLATTES, R. Chris, Nashville (CAND)
GREEN, Neil E., Nashville (EMER)
HODGES, Scott D., Chattanooga (ACTI)
KELLY, Derek M., Germantown (CAND)
LINVILLE, Douglas A., Memphis (ACTI)
MADIGAN, Robert R., Knoxville (EMER)
MAGuIRE, James Kimbro, Knoxville (ACTI)
MARTuS, Jeffrey E., Nashville (CAND)
MENCIO, Gregory A., Nashville (ACTI)
OSBORN, James M., Chattanooga (ACTI)
O’SHAuGHNESSY, Brian A., Nashville (CAND)
SAWYER, Jeffrey R., Germantown (CAND)
SCHNuERER, Anthony P., Collierville (ASSO)
VANDENBRINK, Keith D., Roan Mountain (EMER)
WALLACE, Sidney L., Knoxville (EMER)
WARNER, Jr., William C., Germantown (ACTI)

Texas
BOLESTA, Michael J., Dallas (ACTI)
BROCK, Gary T., Houston (ACTI)
BuCHL, Eric H., Denison (ASSO)
CALLEWART, Craig C., Dallas (ACTI)
CARMODY, Cameron N., Plano (CAND)
COMSTOCK, Christopher P., Corpus Christi (ACTI)
DICKSON, Jesse H., Horseshoe Bay (EMER)
ERWIN, Wendell D., Houston (EMER)
ESSES, Stephen I., Houston (ACTI)
GECK, Matthew J., Austin (ACTI)
GLEDHILL, Robert B., San Antonio (EMER)
GRAY, David Wayne, Fort Worth (ACTI)
HANSON, Darrell S., Houston (CAND)
HERRING, John A.(Tony), Dallas (ACTI)
HOSTIN, Richard, Plano (CAND)
JEA, Andrew H., Houston (CAND)
JOHNSTON, II., Charles E., Dallas (ACTI)
JOSHI, Ajeya P., San Antonio (CAND)
KAROL, Lori Ann, Dallas (ACTI)
KATZ, Donald E., Dallas (ASSO)
KINCHEN, Melanie B., Grapevine (CAND)
KuKLO, Timothy R., Austin (ACTI)
LAGRONE, Michael O., Amarillo (ACTI)
LAWSON, L. Ray, Dallas (EMER)
LIEBERMAN, Isador H., Plano (ACTI)
LOWENSTEIN, Jason E., Austin (CAND)
LOWRY, Thomas I., Austin (EMER)
MARCO, Rex Alexander Wong, Bellaire (ACTI)
MCCLuNG, Anna M., Dallas (ASSO)
NELSON, Page W., Pearland (EMER)
O’BRIEN, Michael F., Plano (ACTI)
PHILLIPS, William A., Houston (ACTI)
PRINCE, Michelle M., Austin (CAND)
RAHM, Mark D., Temple (ACTI)
RATHJEN, Karl E., Dallas (ACTI)
REINKER, Kent A., San Antonio (ACTI)
RICHARDS, III., B. Stephens, Dallas (ACTI)

SANDERS, Albert E., San Antonio (ACTI)
SCHROEDER, F. William, Bastrop (EMER)
SHAPIRO, Jay, Austin (ACTI)
SILVA, Fernando Emilio, Forth Worth (CAND)
SIMMONS, III., James W., San Antonio (ACTI)
STANLEY, Jr., Earl Austin, San Antonio (ACTI)
SuCATO, Daniel J., Dallas (ACTI)
VON RuEDEN, Kurt W., Austin (ACTI)
WARMAN, Jeffrey R., San Antonio (ACTI)
WEINBERG, Jacob, Houston (CAND)
WILLIAMS, John J., Austin (ACTI)
WISE, Carol A., Dallas (ASSO)
ZHANG, Hong, Dallas (ASSO)

Thailand
CHOTIGAVANICH, Charoen, Bangkok (ACTI)
THANAPIPATSIRI, Surin, Bangkok (ASSO)

Turkey
ACAROGLu, Emre R., Kavaklidere (ACTI)
AKESEN, Burak, Görükle/Bursa (CAND)
ALANAY, Ahmet, Sisli/Istanbul (ACTI)
AYDINLI, ufuk, Bursa (ACTI)
BERK, R. Haluk, Izmir (ACTI)
HAMZAOGLu, Azmi, Topkapi Istanbul (ACTI)
OZTuRK, Cagatay, Istanbul (CAND)
SENKOYLu, Alpaslan, Ankara (CAND)
SuRAT, Adil, Ankara (EMER)
TALu, ufuk, Topkapi (ACTI)
YAZICI, Muharrem, Ankara (ACTI)

Ukraine
FISHCHENKO, Yakiv, Kiev (CAND)
LEVYTSKYI, Anatolii, Kyiv (CAND)
MEZENTSEV, Andriy, Kharkiv (CAND)
PETRENKO, Dmytro, Kharkiv (CAND)

United Arab Emirates
ELASSuITY, Walaa, Abu Dhabi (CAND)

United Kingdom
CRAIG, James B., Gloucester (ASSO)
DEBNATH, ujjwal K., Nottingham (CAND)
DOVE, John, Argyll (EMER)
EDGAR, Michael A., London (EMER)
GARDNER, Adrian C., Birmingham (CAND)
GARDNER, Alan David H, Dansbury (EMER)
GREVITT, Michael P., Nottingham (CAND)
HARDING, Ian J., Bristol (CAND)
HARSHAVARDHANA, Nanjundappa S., Dundee (CAND)
JACKSON, Robert K., Lymington Hants (EMER)
MARKS, David S., Northfield (ACTI)
MCMASTER, Michael John, Edinburgh (EMER)
MEHDIAN, Hossein, Nottingham (ACTI)
MEHTA, Jwalant S., Nottingham (CAND)
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MEHTA, Min H., Twickenham (EMER)
MOLLOY, Sean, Stanmore (CAND)
NELSON, Ian W., Bristol (CAND)
NNADI, Colin, Oxford (CAND)
NOORDEEN, Hilali H., London (ACTI)
THOMPSON, Alistair Graham, Birmingham (EMER)
TSIRIKOS, Athanasios Thanos, Edinburgh (ASSO)
TuCKER, Stewart, London (CAND)
WEBB, John K., Nottingham (EMER)
WILLIAMSON, J. Bradley, Salford (ACTI)
WYNNE-DAVIES, Ruth, Oxford (HONO)

Uruguay
NIN VIVO, Estaban, Montevideo (EMER)

Utah
DAuBS, Michael D., Salt Lake City (CAND)
DuNN, Harold K., Salt Lake City (EMER)
HOOLEY, Eric W., Logan (CAND)
MAJOR, Michael R., Saint George (ACTI)
OGILVIE, James W., Salt Lake City (ACTI)
PATEL, Alpesh A., Salt Lake City (CAND)
SANTORA, Stephen D., Salt Lake City (ACTI)
SMITH, John T., Salt Lake City (ACTI)

Vermont
AMES, S. Elizabeth, Burlington (ACTI)
ARONSSON, David D., Burlington (ACTI)
BRAuN, John T., Burlington (ACTI)
MOLLOY, Maureen K., Shelburne (EMER)
STOKES, Ian A. F., Burlington (ACTI)

Viet Nam
VO, Thanh Van, Ho Chi Minh City (CAND)

Virginia
ABEL, Mark F., Charlottesville (ACTI)
ARLET, Vincent, Charlottesville (ACTI)
BIRKNES, John K., Norfolk (CAND)
BYRD, III., J. Abbott, Virginia Beach (ACTI)
CARDELIA, J. Marc, Norfolk (ASSO)
CARMOuCHE, Jonathan J., Roanoke (CAND)
CHAN, Donald P. K., Charlottesville (EMER)
CHO, Woojin, Charlottesville (CAND)
FIORE, Steven M., Richmond (ACTI)
GOOD, Christopher R., Reston (CAND)
GRuBB, Stephen A., Christiansburg (ACTI)
HEINIG, Charles F., Ware Neck (EMER)
KOSTuIK, John P., Leesburg (EMER)
NOGI, Jay, Glen Allen (EMER)
SHAFFREY, Christopher I., Charlottesville (ACTI)
SHEN, Francis H., Charlottesville (CAND)
SHIRLEY, Eric D., Portsmouth (CAND)
SMITH, Justin S., Charlottesville (CAND)
STIKELEATHER, Luke, Fairfax (ASSO)

SuRATWALA, Sanjeev, Colonial Heights (CAND)
TuTEN, H. Robert, Richmond (CAND)

Washington
CARPENTER, Clyde T., Olympia (CAND)
FLORENCE, Robert W., Tacoma (EMER)
GuSTAFSON, Robert K., Olympia (EMER)
HANSCOM, David A., Seattle (CAND)
HuRLEY, John H., Spokane (EMER)
KRENGEL, Walter F., Seattle (ACTI)
LAuRNEN, Edwin L., Bellevue (EMER)
MuLLEN, Marr P., Mercer Island (EMER)
OSEBOLD, William R., Spokane (EMER)
ROH, Jeffrey S., Kirkland (CAND)
SETHI, Rajiv K., Seattle (CAND)
SONG, Kit M., Seattle (ACTI)
TuPPER, James W., Seattle (EMER)
WAGNER, Theodore A., Seattle (ACTI)
WHITE, Klane M., Seattle (CAND)

West Virginia
EMERY, Sanford E., Morgantown (ACTI)
FRANCE, John C., Morgantown (ACTI)
LuBICKY, John P., Morgantown (ACTI)

Wisconsin
CAIN, James E., Mequon (ACTI)
DELAHuNT, Stephen P., Milwaukee (EMER)
FLATLEY, Thomas J., Milwaukee (EMER)
HuIZENGA, Bernard A., Palmyra (EMER)
JACOBSEN, Finn Stig, Marshfield (EMER)
MANN, David C., Fitchburg (EMER)
NOONAN, Kenneth J., Madison (ACTI)
TASSONE, J. Channing, Milwaukee (CAND)
THOMETZ, John G., Wauwatosa (ACTI)
TRIBuS, Clifford B., Madison (ACTI)
ZuEGE, Robert C., Milwaukee (EMER)

Wyoming
BECK, Joshua, Jackson (CAND)
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In Memoriam
Antoniou, Dmitri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2007
Arendar, Gregorio M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2003
Ashley, R. Kirklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1996
Badger, Virginia M.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2009
Bernstein, Saul M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2010
• Bianco, Jr., Anthony J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2004
• Bickel, William H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1982
• Blount, Walter P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1992
Bobechko, Walter P.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2007
Boyd, Basil M., Jr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1995
Brown, Richard H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2005
Brussatis, Friedrich. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1990
Cakirgil, Gungor S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1990
Cobb, John R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1967
Cockrell, B Randolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1998
Curtis, Burr H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2001
Dawson, Edgar G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2003
Daymond, Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2000
De Valderrama, Jose AF. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2006
Dholakia, T.K.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2008
Doherty, John H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1999
Dommisse, George F.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2001
Donaldson, William F.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2006
Du Toit, Guillaume. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2006
Dwyer, Allen F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1975
Eldridge, John C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2004
Ferguson, Albert B., Sr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1976
Flawn, Laura B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2001
Fontanetta, Michael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1979
Garceau, George J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1977
Giannestras, Nicholas J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1978
Gillespie, Robert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2001
Godfrey, Joseph D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1997
Goldstein, Louis A.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1992
Graham, Jacob J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2000
• Harrington, Paul R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1980
• Herndon, Charles H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1997
Hillman, J. William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1970
• Hollenberg, Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1996
Hopkins, Richard J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1989
Inoue, Shun-Ichl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1987
Isaacson, Alvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1997
Jacobs, Rae R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1988
James, J.I.P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2001
• Keiser, Robert P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1984
Kendig, Ronald J.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2005
Kennedy, John C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1983
Kilfoyle, Richard M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2000
Klisic, Predrag J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1996
Kruger, Leon M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2007
Labelle, Pierre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1994
Lambert, Claude N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1984
LaRocca, S. Henry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1973
• Larsen, Loren J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2002
Laughlin Jr, Thomas T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1996

Lawrence, Andrew W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2007
Leatherman, Kenton D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1994
Levine, Alan Marc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2009
Lovell, Wood W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2008
Lowe, Thomas G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2007
Luque, Eduardo R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2002
MacKinnon, W. B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1978
Makin, Mayer, FRCS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2005
Manning, Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1982
Martinez, Johnny H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1990
May, Virgil R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2000
• McKelvie, Allan M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1994
• Moe, John H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1988
Murray, Horton L.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1993
Nachemson, Alf L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2006
Nadel, Charles I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2000
Nicastro, Joseph F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2006
Nickel, Vernon L.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1993
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Glossary of Spinal Deformity Biomechanical Terms

Axes systems, etc. (See diagram)
Local, regional (spinal) and global axis systems (See 
Figure 1)

Vector - A quantity that possesses both a magnitude and a 
direction (e.g. force; velocity; displacement).

Loading
Force - An action that causes a body to displace or deform. 
(SI unit of measure = Newton, i.e., N)

Tension Force - A force that tends to elongate a structure of 
material.

Compression Force - A force that tends to shorten a struc-
ture or material.

Moment or Torque - The sum of the forces applied to a 
structure multiplied by their perpendicular distance from a 
reference point or axis. (SI unit of measure = Newton- metre, 
i.e., Nm)

Bending Moment at a point within a structure. (See Figure 2). 
The moment that tends to bend a structure. It is usually the 
sum of the moments due to several forces.

Couple - Two equal non-collinear forces producing a torque.

3-Point Bending (See Figure 3) - A structure is loaded in 
3-point bending when a single force is applied on one side 
and two forces are applied on the other side acting in op-
posite directions.

4-Point Bending - (See Figure 3) - A long structure is loaded 
in 4-point bending when two transverse forces are applied 
on one side and two on the other.

Stress - The force per unit area of a structure and a mea-
surement of the intensity of force (SI units are Newtons/
m2=Pascals. Hence 1 N/m2 = 106 N/mm2 = 1 MPa).

Normal Stress - The intensity of force perpendicular to the 
surface on which it acts.

Shear Stress - The intensity of force parallel to the surface on 
which it acts.

Compressive Stress - A normal stress that tends to shorten 
a material.

Tensile Stress - A normal stress that tends to elongate a 
material.

Principal Stresses - The stresses normal to the principal 
planes of a material are called principal stresses.

Stress Concentration - A site of stress that is high compared 
to that of nearby sites in a structure or material. It is often 
caused by a sharp change in shape.

Center of Gravity - The point in a body in which the body 
mass is centered.

Displacement/Deformation
Absolute Motion - Motion of a rigid body relative to the 
global axis system.

Relative Motion - Motion of a rigid body relative to the local 
axis system of an adjacent body.

Rotation (Figure 4) - Motion of a rigid body in which a 
certain straight line within or adjacent to the body remains 
motionless. (That straight line is the axis of rotation)

Translation (Figure 4) - Motion of a rigid body in which a 
straight line in the body always remains parallel to itself.

Plane Motion - A motion of a rigid body in which the body 
moves in a single plane.

Degrees of Freedom (Figure 5) - The number of indepen-
dent displacements that can occur in a mechanism (e.g. the 
spine and instrumentation) - total of possible displacements 
and rotations at all of the joints.

Instantaneous Axis of Rotation (Figure 5) - When a rigid 
body moves at every instant there is a line in the body or some 
hypothetical extension of it that does not move. For plane mo-
tion the axis of rotation becomes the center of rotation. Note: 
This applies to absolute motion of a single body, also to the 
relative motion of two bodies such as two vertebrae.

Bending - Deformation of a structure in response to a bend-
ing moment.

Neutral Axis - Line or axis within a beam or other structure 
about which bending occurs.

Strain - (Figure 6) Deformation divided by original length or 
thickness.

Normal Strain is defined as the change in length divided by 
the original length. Normal strain can be tensile or compres-
sive.

Shear Strain - Shear deformation divided by the thickness 
perpendicular to the shear.

Plastic Deformation (Figure 7) - Deformation that remains 
after the deforming load is removed.

Load-Displacement, Stress-Strain 
Relationships Elastic Behavior:
Stiffness - Relationship between load and deformation – the 
force applied divided by the deformation it produces.

Modulus of Elasticity - Relationship between stress and 
strain. (e.g., Young’s modulus = normal stress divided by 
normal strain)

Torsional Rigidity - The applied moment or torque divided 
by the rotational deformation (torsion) that it produces.

(Selected and adapted from White and Panjabi: Clinical Biomechanics of the Spine. Philadelphia: J. B. Lippincott, 1978).
Proposed by SRS Terminology Committee, 1999
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Time Dependent Behavior:
Creep - Time dependent deformation of a material resulting 
from the application of a constant load.

Viscoelasticity - Material behavior in which the resistance to 
deformation depends on the amount of deformation (elastic) 
and the rate of deformation (viscous).

Failure
Yield Stress - (Figure 7) Magnitude of stress on the stress-
strain curve at which appreciable deformation takes place 
without any appreciable increase in the stress.

Ductility - Property of a material in which there is a large 
amount of deformation possible after the yield point. This im-
plies that a large amount of deformation energy is absorbed 
by the material before failure. (opposite of brittle)

Fatigue - Eventual failure after repeated cycles of sub-failure 
loading. This usually occurs as a result of the process of the 
growth of cracks in structures subjected to repetitive load cycles.

Equilibrium - State of a system in which all forces and mo-
ments are balanced, hence it does not displace.

Figure 3. 3 and 4 point bending. For 3 point bending, the maximum bending 
moment is at point ‘B’. For 4 point bending with four equal forces, the bending 
moment between forces ‘B’ and ‘C’ is uniform (constant).

Figure 4. Rotation and translation motion. The motion form A to B is a pure 
rotation, with an axis of rotation lying outside the vertebra. The motion from 
A to C is a pure translation.

Figure 1. Local, regional (spinal) and global axis systems. Note: these are Car-
tesian systems, defined by three mutually perpendicular lines (axes).

Figure 2. Bending moment (produced here by the force in a Harrington 
rod) is the force multiplied by its perpendicular distance from a point in the 

structure (spine).

Figure 5. A motion segment has six degrees of freedom (i.e., six possible 
relative displacements of one vertebrae relative to its neighbor). The motion 
at any instant can be described as a translation along and a rotation about an 
instantaneous axis rotation.

Figure 6. Stress is the standardized measure of loading (force/unit area) and 
strain is the standardized measure of deformation (deformation divided by 
original length). (a) Normal stress and strain. (b) Shear stress and strain.

Figure 7. Stress-strain graph of a typical material. A sample was loaded past its 
elastic limit, unloaded to demonstrate plastic deformation, then loaded again 
to failure.

Figure 8. Simple static analysis (no motion occurring) of lifting mechanics to 
determine forces at the thoracolumbar junction. Here a free-body analysis is 
used. All forces acting on the upper part of the body must be in equilibrium 
(i.e., no net force or moment acting on the upper body) – otherwise it would 
be forced to accelerate.

Free Body Analysis (Figure 8) - Equilibrium analysis in which 
a system is split into real or imagined components (free 
bodies), in order to check that each part is in equilibrium. It is 
also used for determining the internal stresses in a structure 
subjected to external loads.

Statics - The branch of mechanics that deals with the equilib-
rium of bodies at rest or in motion with zero acceleration.

Dynamics - The branch of mechanics that deals with motion 
of systems in which the accelerations of masses have signifi-
cant effect.

Kinematics - The branch of mechanics that deals with motion.

Stability - Behavior of a system whereby it returns to its equi-
librium position after being disturbed.

Buckling - A kind of instability in which a structure suddenly 
bends and collapses when a certain critical load is applied. 
The stable equilibrium position is a position of minimum 
potential energy – any displacement of the structure re-
quires a net input of energy. Although stiffness or rigidity of a 
structure can contribute to its stability, stiffness and stability 
are not the same thing. When referring to the rigidity of, for 
example an instrumentation construct, use the term stiffness 
or rigidity, not stability.

Glossary of Spinal Deformity Biomechanical Terms
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Meeting at a Glance
 Monday, September 20, 2010

07:00 – 17:00 Board of Directors Meeting Room 560
11:00 – 17:00 Registration Open Main Lounge
12:00 – 17:00 Hibbs Society Program Room D
18:00 – 22:00 SRS Leadership Dinner (By invitation only) Depart from Grand Prince Hotel

 Tuesday, September 21, 2010
07:00 – 18:00  Registration Open Main Lounge
08:00 – 18:00 Poster Set-Up by Authors Sakura 
08:00 – 18:00 Pre-Meeting Combined Course: 

Cervical Spine: A Multinational Approach
Main Hall 

09:45 – 15:00  Nishiki Market and Japanese Cooking Class Meet inside the main entrance at the ICCK
12:00 – 17:00 Kyoto World Heritage Tour Meet inside the main entrance at the ICCK
12:35 – 13:35 Lunch Break
12:45 – 13:30 Lunchtime Symposium: The Effect of Osteoporosis on 

Surgery in Adult Deformity Patients
Main Hall

18:00 – 19:00 Opening Ceremonies Main Hall
19:00 – 21:00 Welcome Reception Swan & Garden

 Wednesday, September 22, 2010
06:30 – 16:00  Registration Open Main Lounge
06:30 – 16:00 Poster & E-Posters, Internet Kiosks Sakura
06:30 – 07:40 Members Business Meeting Breakfast Annex Hall
06:30 – 07:40 Non-Members Continental Breakfast Sakura
07:55 – 16:52 Scientific Sessions Main Hall
08:30 – 16:30 Arashiyama and Saga Walking Tour Meet inside the main entrance at the ICCK
09:00 – 18:00 Kyoto Day Tour Meet inside the main entrance at the ICCK
12:00 – 16:00 Japanese Garden Tour Meet inside the main entrance at the ICCK
12:20 – 13:10 Lunchtime Symposium: Navigation and Image 

Guidance Role in Spine Surgery
Main Hall

12:20 – 13:10 Lunchtime Symposium: Current Concepts: 
Is There Value in Scoliosis Screening in AIS?

Annex Hall

 Thursday, September 23, 2010
06:30 – 13:00 Registration Open Main Lounge
06:30 – 13:00 Poster & E-Posters, Internet Kiosks Sakura
06:30 – 07:40 Members Business Meeting Breakfast Annex Hall
06:30 – 07:40 Non-Members Continental Breakfast Sakura
07:00 – 07:40 Non-Member Informational Session Main Hall
07:55 – 12:30 Scientific Sessions Main Hall
08:30 – 16:30 Arashiyama and Saga Walking Tour Meet inside the main entrance at the ICCK
12:00 – 17:00 Kyoto World Heritage Tour Meet inside the main entrance at the ICCK
12:00 – 17:30 Japanese Fushimi Sake Brewery Tour Meet inside the main entrance at the ICCK
12:30 – 14:30 Instructional Course Lecture:  

Growing Spine Surgery: Options, Tips/Techniques and 
Results

Main Hall

18:00 – 23:00 Farewell Dinner Westin Miyako Hotel, Mizu Ballroom

 Friday, September 24, 2010
06:30 – 12:30 Registration Open Main Lounge
06:30 – 12:30 Poster & E-Posters, Internet Kiosks Sakura
06:30 – 07:40 Members Business Meeting Breakfast Annex Hall
06:30 – 07:40 Non-Members Continental Breakfast Sakura
08:00 – 12:25 Scientific Sessions Main Hall
09:00 – 17:00 Nara Tour Meet inside the main entrance at the ICCK
12:25 Meeting Adjourns
12:30 – 16:00 Kyoto Handicraft Center Meet inside the main entrance at the ICCK 

Shuttles depart at 12:45, 13:45 and 15:45
13:00 – 16:00 Board of Directors Meeting Conference Room 104




