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On behalf of our local host, David Skaggs and his wife Val Ulene, we welcome you to
Hollywood and the 2014 POSNA Annual Meeting. Many POSNA volunteers and staff
have been working hard to make our experience in Hollywood spectacular. The meeting
opens on Wednesday morning with the pre-course entitled “Quality, Safety, Value: From
Theory to Practice Management.” Min Kocher has enlisted experts both inside and outside
of POSNA to help all of us understand how the changing healthcare environment and a
focus on quality and value will affect our practice. The scientific sessions begin Wednesday
afternoon: Todd Milbrandt and his program committee have assembled some of the high-
est rated papers submitted into an outstanding quality and value session that will help
your patients.

The opening ceremony on Wednesday evening allows us to recognize our industry spon-
sors and the outstanding achievement of several of our members. The Award’s Committee
has selected the following individuals: Humanitarian Award, Rick Schwend and Special
Effort and Excellence Award, Bryan Tompkins. The Distinguished Achievement Award
recipient, Al Crawford, will be introduced on Thursday. The Opening Ceremony Steele
lecturer is Jamie Lee Curtis, giving us a celebrity’s welcome to Hollywood with a talk
entitled “Live Wisely, Love Well.”

We want to call particular attention to the “no-fly zone” on Thursday afternoon. Member
feedback from past annual meetings and the POSNA Member Needs Assessment shows
that a resounding majority of POSNA members want a free afternoon for recreation,
community building, and exploration of our host city. We have organized tennis and
hiking as well as provided information on a large number of local attractions that would
interest you on Thursday afternoon. With the help of our local hosts, we’ve paid careful
attention to avoid the outrageous prices tour companies propose to make all of your
activities worthwhile and of good value. We hope that you will get out with friends,
spouses and fellow members and enjoy Hollywood, Los Angeles, and Southern California.

The Presidential Guest lecturer on Friday morning will be Chad Price, well known to
members as a pediatric orthopaedic innovator, critical thinker and leader. Chad’s lecture
will continue the forward-looking pre-course theme with a talk entitled “Pediatric
Orthopedics and You: How to Survive the Next 10 Years.”

The wildly successful POSNA Subspecialty Day will continue with its Friday afternoon
timeslot. Five concurrent sessions (Hip, Spine, Sports, Hand/ Upper Extremity and
Neuromuscular/Lower Extremity) will run concurrent free paper and symposia formats.

The social schedule includes a welcome reception immediately following the opening
ceremony on the pool deck underneath the Hollywood stars. After such a cold winter in
most of North America, this will be a much anticipated opportunity to kick off the summer
season. Thursday evening has been traditionally reserved for fellowship reunions and
other gatherings with friends and colleagues. With the venue in Hollywood, just steps from
the site of the Academy Awards, our Friday event is appropriate; you will get the full

red carpet treatment at our own POSNA Oscars Party. Enjoy POSNA 2014 in Hollywood!

Jack Flynn, MD, POSNA President



2014 ANNUAL MEETING

ABOUT POSNA

The Pediatric Orthopaedic Society of North America (POSNA) is a group of
professionals comprised mostly of pediatric orthopaedic surgeons. We are
board certified in orthopaedic surgery and have participated in additional
training to become specialized in the care of children’s musculoskeletal health
and our practice reflects this dedication. We, as a group, strive to become the
authoritative source on such care through appropriate research that will lead
to the best evidence-based patient care. On this page you will find more
information about our society and a way to contact us with questions.

MISSION STATEMENT

To assure the best possible care of children with musculoskeletal
disorders by implementing the highest quality education of
pediatric orthopaedists, by supporting evidence research and by
developing appropriate alliances with related organizations.
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GENERAL MEETING INFORMATION

LEARNING OBJECTIVES

Upon completion of this program, participants should be able to:

Objective 1:  Discuss 3 new developments in pediatric orthopaedic surgery.

Objective 2: Implement 2 new techniques in the participants’practice of pediatric
orthopaedic surgery.

Objective 3: Describe the impact of advances in basic molecular and
biomechanical sciences and discuss their likely impact upon the
practice of pediatric orthopaedic surgery.

Objective 4: Demonstrate an understanding of current megatrends in medical
practice, such as the move from volume to value, and gain insights
into improving the quality, safety and value of care delivered in
their practice.

ACCREDITATION

This Annual Meeting of the Pediatric Orthopaedic Society of North America has been
planned and implemented in accordance with the Essential Areas and Policies of the
Accreditation Council for Continuing Medical Education (ACCME) through the joint
sponsorship of the American Academy of Orthopaedic Surgeons and POSNA. The
American Academy of Orthopaedic Surgeons is accredited by the ACCME to provide
continuing medical education for physicians.

CONTINUING MEDICAL EDUCATION

The American Academy of Orthopaedic Surgeons designates this live activity for a
maximum of 20.5 AMA PRA Category 1 Credits.™ Physicians should claim credit
commensurate with the extent of their participation in the activity.

FDA STATEMENT (UNITED STATES)

Some drugs or medical devices demonstrated at this Annual Meeting may not have been
cleared by the FDA or have been cleared by the FDA for specific purposes only. The FDA
has stated that it is the responsibility of the physician to determine the FDA clearance
status of each drug or medical device he or she wishes to use in clinical practice.

Academy policy provides that “off label” uses of a drug or medical device may be
described in the Academy’s CME activities so long as the “off label” use of the drug or
medical device is also specifically disclosed (i.e., it must be disclosed that the FDA has not
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cleared the drug or device for the described purpose). Any drug or medical device is being
used “off label” if the described use is not set forth on the product’s approval label.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or
medical device for the use described (ie., the drug or medical device is being discussed for
an “off label” use).

DISCLAIMER

The material presented at the Annual Meeting has been made available by the Pediatric
Orthopaedic Society of North America for educational purposes only. The 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 faculty which may be helpful to others who face similar
situations.

POSNA disclaims any and all liability for injury or other damages resulting to any indi-
vidual attending the Annual Meeting and for all claims which may arise out of the use of
the techniques demonstrated therein by such individuals, whether these claims shall be
asserted by physician or any other person.

DISCLOSURE

Each faculty member in this meeting has been asked to disclose if he or she has received
something of value from a commercial company or institution, which relates directly or
indirectly to the subject of their presentation. The Academy has identified the options to
disclose as follows:

1. Royalties from a company or supplier;

2. Speakers bureau/paid presentation for a company or supplier;

3. (a) paid employee or (b) paid consultant or

(c) unpaid consultant for a company or supplier;

4. Stock or stock options in a company or supplier;
5. Research support from a company or supplier as a PI;
6. Other financial or material support from a company or supplier;
7. Royalties, financial or material support from publishers;
8. Medical/orthopaedic publications editorial / governing board;
9. Board member/committee appointments for a society; n-no conflicts.
n.  No conflicts
LANGUAGE

English will be the official language of the POSNA Pre-Course and Annual Meeting.



POSNA ANTITRUST POLICY

It shall be the policy of the Pediatric Orthopaedic Society of North America (POSNA) to
be in strict compliance with all Federal and State Antitrust laws, rules and regulations.
Therefore: These policies and procedures apply to all membership, board, committee, and
all meetings attended by representatives of the POSNA.

Discussions at POSNA meetings often cover a broad range of topics pertinent to the
interests or concerns of orthopaedic surgeons. As a general rule, except as noted below,
discussions at POSNA meetings can address topics without raising antitrust concerns if
the discussions are kept scrupulously free of even the suggestion of private regulation of
the profession. However, a number of topics that might be (and have been) discussed at
POSNA meetings may raise significant complex antitrust concerns. These include:

*  Membership admissions, rejections, restrictions, and terminations;

*  Method of provision and sale of POSNA products and services to
non-members;

* Restrictions in the selection and requirements for exhibitors at the POSNA
Annual Meeting or in CME activities;

* Collecting and distributing certain orthopaedic practice information,
particularly involving practice charges and costs;

*  Obtaining and distributing orthopaedic industry price and cost information;

* Professional certification programs;

e  Group buying and selling; and

* Inclusions or exclusion of other medical societies in organizational activities
or offerings.

When these and related topics are discussed, the convener or members of the POSNA
group should seek counsel from its General Counsel.

POSNA urges its Board, committees and members not to participate in discussions that
may give the appearance of or constitute an agreement that would violate the antitrust
laws. Notwithstanding this reliance, it is the responsibility of each POSNA Board or
member to avoid raising improper subjects for discussion. This policy has been prepared
to ensure that POSNA members and other participants in POSNA meetings are aware of
this obligation.

NO SMOKING POLICY

Smoking is not permitted during any meeting or event.

NO CAMERAS OR VIDEO CAMERAS

Cameras or video cameras may not be used in any portion of the scientific session.



NO REPRODUCTIONS

No reproductions of any kind including audio tapes and videotapes may be made of the
presentations at this meeting without the prior written permission of POSNA. POSNA
reserves all of its rights to such material and commercial reproduction is specifically
prohibited.

PHOTOGRAPHS

Registration and attendance at, or participation in, POSNA activities constitutes an agree-
ment by the registrant to allow POSNA to use and distribute (both now and in the future)
the registrant’s or attendee’s image in POSNA member communications and promotional
materials.

POSNA extends sincere appreciation to K2M
for a restricted grant in support of the printing of this final program.
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2014 HALF-DAY PRE-COURSE

QUALITY, SAFETY, VALUE:
FROM THEORY TO PRACTICE MANAGEMENT

Wednesday, April 30, 2014
8:00 AM-12:30 PM
Hollywood Loews Hotel, Hollywood, California

DESCRIPTION

Quality, Safety, and Value are the buzzwords of modern medicine and healthcare reform.
Major efforts are underway in these arenas from a variety of stakeholders including
physicians, physician practices, hospitals, insurers, and government organizations
including CMS, HHS, and PCORI. In addition, the Affordable Care Act contains pro-
visions and regulations regarding safety and quality. POSNA and AAOS are actively
involved with several quality, safety, and value initiatives. Because this is a hot topic
involving many parties and is changing rapidly, orthopaedic surgeons may lack knowledge
of what is value, how quality is being measured, performance measures, value-based
healthcare, accountable care organizations, bundled payments, AAOS initiatives, ABOS
initiatives, governmental programs, and specific contemporaneous programs. This program
addresses these gaps by discussing healthcare reform and value based medicine and also by
providing deliverables of currentinitiatives that members can incorporate into their practices.

This program will address both the broader theory and context of healthcare reform as it
relates to value, safety, and quality via value-based healthcare in addition to providing
specific deliverables about programs that are underway and can be incorporated into
members’ practices. The faculty includes POSNA members who are actively engaged in
these areas and outside experts who are leaders in this field such as Dr. Atul Gawande,
Dr. Kevin J. Bozic and Dr. David Jevsevar. The program includes talks, roundtables,
and room for discussion for dynamic learning. The hospital perspective and the system
perspective are provided. New payment schemes such as accountable care organizations,
pay for performance, and bundled payments are discussed. AAOS, POSNA, and ABOS
initiatives are overviewed. Specific “deliverable” initiatives among POSNA members
are also overviewed.
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OBJECTIVES

Upon completion of this program, participants should be able to:

1. Describe the concept of Value-Based Medicine and the contemporaneous forces
in healthcare reform that are driving an emphasis on Safety, Value, and Quality.

2. Recognize the Quality, Safety, and Value initiatives being undertaken by POSNA,
AAOQOS, and ABOS.

3. Prepare their practice for healthcare reform by understanding the hospital
perspective, the healthcare system perspective, and new payment schemes such
as accountable care organizations, pay for performance, and bundled payment.

4. Take home “deliverables” to their practice for Quality, Safety, and Value
initiatives promulgated by POSNA members.

ACCREDITATION

This activity has been planned and implemented in accordance with the Essential Areas
and policies of the Accreditation Council for Continuing Medical Education through the
joint sponsorship of the American Academy of Orthopaedic Surgeons and the Pediatric
Orthopaedic Society of North America. The American Academy of Orthopaedic Surgeons
is accredited by the ACCME to provide continuing medical education for physicians.

CONTINING MEDICAL EDUCATION

The American Academy of Orthopaedic Surgeons designates this live activity for a maxi-
mum of 4.25 AMA PRA Category 1 Credits™. Physicians should claim only the credit
commensurate with the extent of their participation in the activity.
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2014 PRE-COURSE AGENDA

QUALITY, SAFETY, VALUE:
FROM THEORY TO PRACTICE MANAGEMENT

Wed., April 30,2014 » 8:00 AM-12.30 PM ¢ Ray Dolby Ballroom
Chair: Mininder S. Kocher, MD

8:00 AM-8:05 AM  Opening Welcome
POSNA President: John (Jack) M. Flynn, MD
Philadelphia, PA
Chair: Mininder S. Kocher MD
Boston, MA

SESSION 1 8:00 AM-8:50 AM
VALUE-BASED HEALTHCARE
Moderator: Michael G. Vitale, MD
New York, NY

8:056 AM-830AM  KEYNOTE: Moving from Volume to Value: Why and How
Kevin J. Bozic, MID, San Francisco, CA

8:30 AM-8:35 AM POSNA Quality, Safety, Value Initiative
James McCarthy, MD, Cincinnati, OH

8:35 AM-8:40 AM  Value of Pediatric Orthopaedic Surgery
Mininder S. Kocher, MDD, Boston, MA

8:40 AM-850 AM  DISCUSSION

SESSION 2 850 AM-9:30 AM
HEALTHCARE DELIVERY
Moderator: James H. Beaty, MD
Memphis, TN

8:50 AM-9:00 AM  Preparing Your Practice for Healthcare Reform
Kevin |. Bozic, MID, San Francisco, CA

9:00 AM-9:10 AM  Hospital Perspective: ACO’s, Bundled Payments, and Metrics
James R. Kasser, MID, Boston, MA
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S P I A PRE-COURSE: QUALITY, SAFETY, VALUE:

FROM THEORY TO PRACTICE MGMT., (cont.)
Wed., April 30, 2014

9:10 AM-9:20 AM

9:20 AM-9:30 AM
9:30 AM-9:40 AM

9:40 AM-9:55 AM

SESSION 3

9:55 AM-10:00 AM

10:00 AM-10:10 AM

10:10 AM-10:15 AM

10:15 AM-10:25 AM

10:25 AM-10:40 AM

SESSION 4

10:40 AM-10:45 AM

10:45 AM-10:50 AM

10:50 AM-10:55 AM

10:55 AM-11:10 AM

Health System Perspective:
Variation, Costs, and Physician Behavior
David Jevsevar, MD, Saint George, UT

DISCUSSION

VIDEO SPOTLIGHT
An Interview with Atul Gawande, MD

BREAK

9:55 AM-10:40 AM

AAQOS and ABOS INITIATIVES

Moderator: Steven L. Frick, MD
Orlando, FL

Historical Perspective
Michael ]. Goldberg, MDD, Seattle, WA

AAOS Initiatives
James O. Sanders, MD, Rochester, NY

From CPG to ROCK
Kevin G. Shea, MD, Boise, ID

ABOS Initiatives
Stephen A. Albanese, MD, East Syracuse, NY

DISCUSSION

10:40 AM-12:15 PM

DELIVERABLES

Moderator: Mininder S. Kocher, MD
Boston, MA

Simulation
Donald S. Bae, MD, Boston, MA

Team STEPPS
Howard R. Epps, MD, Houston, TX

Radiation Safety
Michelle S. Caird, MD, Ann Arbor, MI

DISCUSSION

13-



P

S P I A PRE-COURSE: QUALITY, SAFETY, VALUE:
FROM THEORY TO PRACTICE MGMT., (cont.)
Wed., April 30, 2014

11:10 AM-11:15 AM  Supracondylar PIM
Gregory A. Mencio, MD, Nashville, TN

11:15 AM-11:20 AM  Supracondylar Map
Michael ]. Goldberg, MDD, Seattle, WA

11:20 AM-11:25 AM SCAMPS /TDABC
Peter M. Waters, MID, Boston, MA

11:25 AM-11:40 AM DISCUSSION

11:40 AM-11:45 AM NSQIP
Brian K. Brighton, MDD, Charlotte, NC

11:45 AM-11:50 AM Trauma
William L. Hennrikus, MD, Hershey, PA

11:50 AM-11:55 AM Infection
Kevin G. Shea, MD, Boise, ID

11:55 AM-12:00 PM  Spine
Michael G. Vitale, MD, New York, NY

12:00 PM-12:15 PM DISCUSSION

SESSION 5 12:15 PM-12:30 PM
FUTURE DIRECTIONS
Moderator: Peter M. Waters, MD,
Boston, MA

12:15 PM-12:20 PM What Should We Measure?
Benjamin J. Shore, MD, MPH, FRCSC, Boston, MA

12:20 PM-12:25PM How Should We Fund This?
Kit M. Song, MD, Los Angeles, CA

12:25 PM-12:30 PM  Wrap Up - Future Directions
Peter M. Waters, MID, Boston, MA

-14-
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2014 OPENING CEREMONY

WEDNESDAY, APRIL 30, 2014

6:30 PM-9:30 PM ¢ Loews Hollywood Hotel ¢ Ray Dolby Ballroom

6:30 - 6:40 PM WELCOME
POSNA President: Jack M. Flynn, MD
Local Host: David L. Skaggs, MD

6:40 - 6:50 PM Introductions Distinguished Guests
* International Presidents
New Members
Distinguished Achievement Award Recipient
Presidential Guest Speaker
SLAOTI Traveling Fellows
APPOS Traveling Fellows
COUR Visiting Scholars

6:50 - 6:55 PM Presentation of the St. Giles Young Investigator Award
Donald R. Huene, MD and Donald S. Huene, MD

6:55 - 7:00 PM Presentation of the Arthur H. Huene Award
Donald R. Huene, MD and Donald S. Huene, MD

7:00 - 7:05 PM Presentation of Angela S.M. Kuo Memorial Award
Ken N. Kuo, MD

7:05 - 7:10 PM Presentation of the Humanitarian Award
Jack M. Flynn, MD

7:10 - 7:15 PM Presentation of the Special Effort and Excellence Award
Jack M. Flynn, MD

7115 -7:30 PM Recognition of Industry Sponsors
Jack M. Flynn, MD

7:30 PM Introduction Steel Lecturer
Jack M. Flynn, MD

7:35 - 8:00 PM Steel Lecture
“Live Wisely, Love Well.”
Jamie Lee Curtis

8:00 - 9:30 PM Welcome Reception
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Levels of Evidence for Primary Research Questions

Types of Studies

Therapeutic Studies—
Investigating the Results
of Treatment

Prognostic Studies—
Investigating the Effect
of a Patient
Characteristic on the
Outcome of Disease

Diagnostic Studies—
Investigating a
Diagnostic Test

Economic and
Decision
Analyses—
Developing an
Economic or
Decision Model

Level |

® High-quality randomized ® High-quality ® Testing of previously ® Sensible costs
controlled trial with prospective study* (all developed diagnostic and alternatives;
statistically significant patients were enrolled at criteria in series of values obtained from
difference or no statistically the same point in their consecutive patients (with many studies;
significant difference but disease with 280% follow- universally applied multiway sensitivity
narrow confidence intervals up of enrolled patients) reference "gold" standard) analyses
®  Systematic review? of ® Systematic review? of ® Systematic review? of ® Systematic
Level-I randomized Level-I studies Level-I studies review? of Level-|
controlled trials (and study studies
results were homogeneouss)
Level Il ® |esser-quality ® Retrospective® study ® Development of ® Sensible costs
randomized controlled trial ® Untreated controls from diagnostic c_riteria on basis and alternat_ives;
(e.g., <80% follow-up, no domized trolled of consecutive patients values obtained from
blinding, or improper ?Ar?n omized controfle (with universally applied limited studies;
randomization) na reference "gold" standard) multiway sensitivity
° .
® Prospective® comparative Lessgr—quallty ® Systematic review? of analyses
study® S;‘:;%etgtglri:ﬁggya(te'g" Level-ll studies ® Sysztematlc
® Systematic review” of different points in their ;?:lﬁ:ls of Levell
Level-ll studies or Level-I disease or <80% follow-
studies with inconsistent up)
results ® Systematic review? of
Level-ll studies
Levellll e case-control study” ® Case-control study’ ® Study of ® Analyses based
° Retrospectivee nonconsecutive patients on limited
i tudy® (without consistently alternatives and
comparative study applied reference "gold" costs; poor
®  Systematic review? of standard) estimates
Level-lll studies ® Systematic review? of ®  Systematic
Level-lll studies review? of Level-ll
studies
.8 .
Level IV | Case series Case series ® Case-control study ® No sensitivity
® Poor reference standard | 2nalyses
Level V Expert opinion Expert opinion Expert opinion Expert opinion
1. Acomplete assessment of the quality of individual studies requires critical appraisal of all aspects of the study design.
2. A combination of results from two or more prior studies.
3. Studies provided consistent results.
4.  Study was started before the first patient enrolled.
5.  Patients treated one way (e.g., with cemented hip arthroplasty) compared with patients treated another way (e.g., with
cementless hip arthroplasty) at the same institution.
6.  Study was started after the first patient enrolled.
7. Patients identified for the study on the basis of their outcome (e.g., failed total hip arthroplasty), called "cases," are
compared with those who did not have the outcome (e.g., had a successful total hip arthroplasty), called "controls."
8.  Patients treated one way with no comparison group of patients treated another way.

This chart was adapted from material published by the Centre for Evidence-Based Medicine, Oxford, UK. For more information,
please see. www.cebm.net.
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2014 Disclosure Listing

Name

Abbott, Matthew D.
Abel, Mark F.
Abildgaard, Jeffrey

Abzug, Joshua M.

Acar, Mehmet
Adler, Lily
Ahmad, AlaaEldin A.

Ahmad, Christopher S.

Ahmadian, Amir
Aiona, Michael A.

Akbarnia, Behrooz A.

Aleem, Alexander W.
Ali, Farhan

Alkhelaifi, Khalid
Abdulrahman

Allar, Benjamin
Allgier, Allison

Disclosure

n-none

8 -Gait and Posture; 9-Scoliosis Research
Society

n-none

3B-Axogen; 7-Springer

n-none
n-none

n-none

3B-Acumed, LLC, Arthrex, Inc; 5-Arthrex, Inc;
Major League Baseball, Stryker

n-none

8-Gait and Posture, Journal of Bone

and Joint Surgery - American, Journal

of Pediatric Orthopedics, CORR, JCO;
9-American Academy for Cerebral Palsy and
Developmental Medicine

1-DePuy Spine, Nuvasive; 3B-Nuvasive,
K2M, Ellipse, K Spine; 4-Alphatec Spine;
Nuvasive, Ellipse, K Spine, Nocimed; 5-DePuy
Spine, Nuvasive; 7-Springer; 8-Journal of
Orthopaedic Science, Spine, Spine Deformity-
SRS Journal; 9-Growing Spine Foundation,
San Diego Spine Foundation, Scoliosis
Research Society

n-none

n-none

n-none

n-none
n-none

Presentation Type

Neuromuscular/Lower
Extremity Subspecialty
Day #9

Paper #45; E-Poster #56

e-Poster #52

Paper #5; e-Posters #57,
59, 60; Reviewer - Hand
Subspecialty Day
e-Poster #14

Paper #67

COUR Symposium
Paper #6

e-Poster #13
Paper #64

Papers #7, 40, 43, 44

Spine Subspecialty Day #1
e-Poster #10
Paper #15

e-Poster #35
Hand Subspecialty Day #7

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Ashby, Elizabeth

Ashraf, Ali
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Atanda, Alfred
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Disclosure

9-BAPO Belgian Paediatric Orthopaedic
Society; SORBCOT Belgian Orthopaedic and

Traumatology Society

4-ScarX; 8-Journal of Orthopaedic Research;
Journal of Orthopaedic Research, PLoS
One; 9-Shriners Research Advisory Board,
Orthopaedic Research Society

n-none

5-DePuy, A Johnson & Johnson Company,

Stryker, Medtronic
n-none

9-Mid-Central States Orthopaedic Society,
Missouri State Orthopaedic Association
9-Musculoskeletal Tumor Society Education
Committee, New England Orthopaedic Society
Massachusetts Representative

4-Eli Lilly

n-none
n-none
n-none
n-none
n-none
3C-Biomet

n-none

4-Abbott, Bristol-Myers Squibb, Eli Lilly,
Johnson & Johnson, Medtronic, Pfizer, Procter
& Gamble, Stryker; 8-Journal of Bone and
Joint Surgery - American, Journal of Children’s

Orthopaedics
n-none
n-none

n-none

n-none
n-none
3B-Arthrex, Inc
n-none
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e-Poster #62
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Poster #1

Paper #77
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Poster #1
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Paper #102; e-Poster #83;
Reviewer

Paper #51

e-Poster #44

Paper #80
Poster #5

e-Posters #12, 17; Hip
Subspecialty Day #4

Paper #86

Paper #28
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Papers #20, 68
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3A-GlaxoSmithKline; 4-GlaxoSmithKline
n-none
n-none
n-none
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2-Biomarin

n-none

4-DTRX, Johnson & Johnson, VVUS;
7-Lippincott Williams & Wilkins; 9-ASSH;
POSNA

n-none
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n-none

n-none
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3B-Synthes Trauma; 4-Pfizer; 7-Journal of
Bone and Joint Surgery - American
5-Musculoskeletal Transplant Foundation;
9-Pediatric Orthopaedic Society of North
America, Shriner’s Hospitals for Children,
Orthopaedic Research and Education
Foundation

n-none

n-none

n-none
n-none

n-none
n-none

8-Journal of Bone and Joint Surgery -
American, Techniques in Hand and Upper
Extremity Surgery

n-none

Presentation Type

e-Poster #66

Sports Subspecialty Day #7
e-Poster #14

Paper #110

Paper #38; e-Posters #25,
27,29, 32, 33, 34

Poster #18

Hip Subspecialty Day #3
Paper #87; e-Poster #85;
Hand Subspecialty Day;
Sports Subspecialty Day #9
e-Poster #63

Paper #69

Poster #19; e-Poster #18
e-Posters #12, 17

Poster #12

e-Posters #51, 58

Program Committee;
Moderator

e-Poster #90
Neuromuscular/Lower
Extremity Subspecialty
Day #2

Paper #74

Paper #52; e-Posters #69,
70

e-Poster #94

Papers #49, 52; e-Posters
#22, 65, 69, 76

Hand Subspecialty Day;
Hand Subspecialty Day #4

Paper #92

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name
Beaty, James H.

Beaule, Paul E.

Bebchuk, Judith D.

Belthur, Mohan
Berggren, Jamie
Betz, Randal R.

Bevan, Wesley Paul
Birch, John G.

Birke, Oliver
Bixby, Sarah
Blackman, Andrew J.
Blakemore, Laurel C.

Blatz, Allison M.

Blumetti, Francesco
Camara

Blumstein, Gideon W.
Bocahut, Nicolas

Bohnenkamp, Frank C.

Bomar, James D.
Bompadre, Viviana

Bonner, Bryant

Disclosure

7-Saunders/Mosby-Elsevier; 8-Journal of Bone

and Joint Surgery; 9-Orthopaedic Research
and Education Foundation

1-Wright Medical Technology, Inc.; 2-Smith-
Nephew, MEDACTA,; 3B-Corin U.S.A., Smith
& Nephew, MEDACTA; 5-Corin U.S.A., DePuy,
A Johnson & Johnson Company; 7-Journal of
Bone and Joint Surgery - American

n-none

n-none

n-none

1-DePuy Synthes Spine, Medtronic; 2-DePuy
Synthes Spine; 3B-DePuy Synthes Spine,
Orthocon, SpineGuard, Medtronic, Zimmer;
3C-Advanced Vertebral Solutions, Orthobond;
4-Advanced Vertebral Solutions, SpineGuard,
MiMedx, Orthocon, Orthobond, SpineZ;
5-Depuy Synthes Spine; 7-Thieme

n-none

1-Orthofix, Inc.; 7-Mosby-Elsevier; 8-Journal of
Children’s Orthopedics

3A-Roche; 3C-Orthofix, Inc.; 6-Orthofix, Inc.
n-none

n-none

3B-K2M Medical; 5-K2M; 8-Associate
Editor, Spinal Deformity Journal; 9-Pediatric
Orthopaedic Society of North America;
Scoliosis Research Society

n-none

n-none

n-none
n-none
n-none
n-none
n-none

n-none
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Presentation Type

Paper #90; e-Poster #36;

Young Members Forum

e-Poster #32

e-Poster #23; Hand
Subspecialty Day #5;
Sports Subspecialty Day #6
e-Poster #10

Hand Subspecialty Day #1
Papers #42, 49;

e-Poster #66

e-Poster #38
Neuromuscular/Lower
Extremity Subspecialty Day
#8, #9

Paper #78

Paper #101

e-Poster #79

Poster #11

Paper #1
Paper #65

e-Poster #67

Paper #17

Paper #38

e-Poster #30; Hip
Subspecialty Day #9
Papers #8, 34;
e-Posters #74, 75
Paper #109



Name

Bono, Kenneth
Borlack, Rachel E.
Boskey, Adele L.

Bovid, Karen M.
Bowen, Richard E.
Bowles, Austin
Boyle, Matthew J.
Brambila, Carlos A.
Brighton, Brian K.

Broom, Alexander M.
Brown, Drew
Bruce, Robert W.

Brydges, Ryan

Buhr, Neeley

Burgess, Ronald C.
Burke , Bridget
Burkette lkebata, Nicole
Burns, Joshua

Burr, Sarah

Busch, Michael T.
Byington, Kathleen
Bylski-Austrow, Donita

Disclosure
n-none
n-none

3C-Skelescan; 4-Amgen Co, Bristol-Myers
Squibb, DePuy, A Johnson & Johnson

Company, Eli Lilly, GE Healthcare, Genzyme;

GlaxoSmithKline, Johnson & Johnson,
Norvartis, Sanofi-Aventis, Wyeth, Zimmer;

8-Journal of Orthopaedic Research, Calcified
Tissue International, Bone, J Bone & Mineral

Research, J Dental Research, guest editor,
Clinical Orthopaedics & Related Research;
9-Orthopaedic Research Society-Women'’s
Leadership Forum

n-none

9-AAQS Pediatric Education Subcommittee
n-none

n-none

n-none

9-Pediatric Orthopaedic Society of North
America, American College of Surgeons
n-none

n-none

9-Board of Trustees - Children’s Healthcare
of Atlanta, Foundation Board - Children’s
Healthcare of Atlanta

n-none
n-none
n-none
n-none - Submitted on 2/17
n-none
n-none

n-none

3B-Orthopediatrics

n-none

3C-SpineForm, LLC; 5-SpineForm, LLC,
DePuy, A Johnson & Johnson Company

Presentation Type
e-Poster #55
e-Poster #62
Poster #6

Paper #59; e-Poster #47
Sports Subspecialty Day #3
Paper #41

e-Poster #38

Paper #

Poster #3; e-Poster #82

Paper #66

e-Poster #86

Paper #12; Spine
Subspecialty Day #10

Poster #10

Paper #63

Hand Subspecialty Day #3
Paper #110

Paper #8
Neuromuscular/Lower
Extremity Subspecialty
Day #6

Spine Subspecialty Day #8
Sports Subspecialty Day #8
Paper #75

e-Poster #2

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Cabral, Cristina

Cahill, Patrick J.

Caird, Michelle S.

Campbell, Jr., Robert M.
Canavese, Federico
Cannada, Lisa K.

Cao, Jessica

Caprio, Brendan
Cardoso, Michelle De
Oliveira

Carey, Timothy P.
Carrigan, Robert B.
Carry, Patrick

Carsen, Sasha
Carter, Cordelia W.

Carter, Erin M.
Casey, Virginia F.

Cashin, Megan S.
Caskey, Paul M.

Caskey, Sean

Cassidy, Jeffrey A.

Disclosure

9-Pediatric Orthopaedic Society of North
America

Presentation Type

POSNA Staff

2-DePuy Synthes Spine, Medtronic; 3B-DePuy = Moderator; e-Poster #66

Synthes Spine, Medtronic; 6-DePuy Synthes
Spine, Medtronic; 8-Orthopedics; Spine
Deformity, Journal of Bone and Joint Surgery
- American; 9-AAQS, Scoliosis Research

Society, Pediatric Orthopaedic Society of North

America

9-Orthopaedic Research and Education
Foundation, Pediatric Orthopaedic Society of
North America

n-none
n-none

2-Smith & Nephew; 3B-Zimmer; 5-Smith &
Nephew, Synthes, Zimmer; 8-Orthopedics
Today; 9-AAQS, Orthopaedic Trauma
Association, Ruth Jackson Orthopaedic
Society

n-none

n-none

3A-Pfizer

9-Canadian Orthopaedic Association
3A-GlaxoSmithKline; 4-GlaxoSmithKline
n-none

n-none
9-Pediatric Orthopaedic Society of North
America, AAOS

n-none
n-none

n-none
9-Bone and Joint Decade, U.S.A., Pediatric
Orthopaedic Society of North America
9-Bone and Joint Decade, U.S.A., Pediatric
Orthopaedic Society of North America
n-none
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Reviewer; e-Moderator;
Neuromuscular/Lower
Extremity Subspecialty
Day; Paper #105;
e-Poster #53

Spine Subspecialty Day
Poster #14

e-Poster #82

Paper #12
Paper #50
Paper #65

e-Poster #94
Hand Subspecialty Day

Papers #39, 89;
e-Posters #28, 73

Paper #87

Reviewer; Presider; Sports
Subspecialty Day

Poster #6

Paper #35; Poster #3;
e-Poster #82

e-Poster #94
Poster #19; e-Poster #18
e-Poster #18

Sports Subspecialty Day #5



Name Disclosure

Castaneda, Pablo 3C-Orthopediatrics; 8-Revista Mexicana de
Ortopedia Pediatrica; 9-Sociedad Mexicana
de Ortopedia Pediatrica, Sociedad de
Especialistas en Cirugia Ortopédica del Centro

Médico ABC
Caudill, Angela n-none
Cerame, Barbara n-none
Cervellione, Raimondo M. ' n-none
Cha, Angela n-none

Chakravarthy, Vikram B. ' n-none

Chambers, Henry-Hank 3B-Allergan Corporation, Orthopediatrics;

G. 5-Allergan Corporation; 8-Developmental
Medicine and Child Neurology, Gait and
Posture; 9-AAOS, American Academy for
Cerebral Palsy and Developmental Medicine,
American Academy for Cerebral Palsy
and Developmental Medicine, Pediatric
Orthopaedic Society of North America

Chang, Frank M. n-none
Chaudhry, Sonia n-none
Chen, Elena n-none
Cheng, Jack C-Y. 8-Journal of Pediatric Orthopedics
Cheon, Jung-Eun n-none

Cherkashin, Alexander M.~ 1-Orthofix, Inc.; 3B-Orthofix, Inc.

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-

Presentation Type

Paper #27; Hip
Subspecialty Day

Paper #77

Paper #2

e-Poster #10

e-Poster #89

e-Poster #71
e-Moderator; Sports
Subspecialty Day ;
Neuromuscular/Lower
Extremity Subspecialty
Day #5

Paper # 23; e-Posters #49,
50; Neuromuscular/Lower
Extremity Subspecialty
Day #4

Hand Subspecialty Day #9
e-Poster #1

Paper #47

Hip Subspecialty Day #8
Neuromuscular/Lower
Extremity Subspecialty
Day #9

rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.

For full information, refer to page 7.
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Name

Cheung, Kenneth M.C.

Chevinsky, Jonathan
Cho, Robert Hyun

Cho, Tae-Joon

Choi, Eun Seok
Choi, In Ho

Chong, David
Choudhry, Dinesh K.
Chu, Alice

Chukwunyerenwa,
Chukwudi K.

Chung, Chin Youb
Church, Chris

Disclosure Presentation Type

3B-Ellipse Techonologies; 5-Ellipse Paper #43
Technologies; 8-1. Deputy Editor-in-Chief of

Journal of Orthopaedic Surgery-since 2004,

2. Corresponding editor of International

Orthopaedics-since 1999, 3. Deputy editor

of Spine Deformity, 4. Corresponding

editor of US-China International Journal

of Traumatology, (since 2003, 5. Editor of

INSPINE-since 2004., 6. Member of the

medical review panel for Evidence Based

Spine Surgery Notes distributed with Spine

and European Spine Journal-March 05 — Sept

06., 9. Reviewer for Journal of Orthopaedic

Research-since 2007, 10. Review Board

member for Orthopedics-since 2007, 11.

Editorial Board member for International

Journal of Artificial Organs-2009-2011, 12.

International Advisory Board of Journal of

Orthopaedics, Trauma and Rehabilitation.-

since 2010., 13. Regional Editor of Evidence-

based Spine-Care Journal-since 2010;

9-Scoliosis Research Society, Hong Kong

College of Orthopaedic Surgeons

n-none Paper #2

3B-DePuy Spine; Medtronic Sofamor Danek; Paper #53
8-Orthopedics

n-none Hip Subspecialty Day #8
n-none Hip Subspecialty Day #38
n-none Hip Subspecialty Day #8
4-Wheaton Brace Co. Paper #22; e-Poster #45
n-none e-Poster #72

n-none e-Poster #20

n-none Paper #33

n-none Hip Subspecialty Day #38

n-none Paper #62; Neuromuscular/
Lower Extremity
Subspecialty Day #3
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Name

Ciccotti, Michael G.

Cidambi, Krishna Ravi
Clark, Christian
Cleary, Mark Xavier
Clinton, Rebecca E.

Clohisy, John C.

Cole, Heather
Collins, Deraan
Conklin, Michael
Connor, Justin R.

Cook, P. Christopher
Cooper, George
Cooper, Shannon
Cooper, Trent

Cooperman, Daniel R.

Cordasco, Frank A.

Cornwall, Roger

Cowan, James
Cram, Peter

Disclosure

3B-Stryker; 4-Venture MD; 5-Arthrex, Inc;
9-American Orthopaedic Society for Sports
Medicine, Major League Baseball Team
Physicians Association, Herodicus Research
Society

n-none

n-none

n-none

4-Abbott, Johnson & Johnson, Medtronic,
Procter & Gamble

3B-Biomet, Pivot Medical; 5-Wright Medical
Technology, Inc., Zimmer; 8-Journal of Bone
and Joint Surgery - American

n-none
n-none
n-none
n-none

3B-Arthrex, Inc; 9-Pediatric Orthopaedic
Society of North America

n-none

n-none

n-none

n-none

1-CONMED Linvatec; 3B-Arthrex, Inc;
9-AAQS, American Shoulder and Elbow
Surgeons, American Orthopaedic Society for
Sports Medicine

n-none

n-none
n-none

Presentation Type

Sports Subspecialty Day #7

e-Poster #65

Paper #35

Paper #94
Neuromuscular/Lower
Extremity Subspecialty
Day #8

Paper #37, 38; e-Posters
#25, 27, 28, 29, 32, 33, 34;
Hip Subspecialty Day #5,
6,7

e-Poster #5

e-Poster #88

Paper #48
Neuromuscular/Lower
Extremity Subspecialty
Day #3

e-Poster #4

Poster #18

e-Poster #89

Paper #106

Paper #21; e-Poster #4; Hip
Subspecialty Day #3
e-Poster #77

Reviewer; e-Moderator;
Hand Subspecialty Day;
e-Poster #3; Hand
Subspecialty Day #8
Paper #105

Paper #79

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Crawford, Haemish
Alexander

Crawford, Lindsay M.
Cyr, Micaela

D'Heurle, Albert
Dabaghi, Alejandro
Dakwar, Elias

Dale, Kevin M.
Dammann, Gregory G.
Dang, Debbie Yen-Dao
Davids, Jon R.

Davidson, Austin
Davidson, Richard S.

Davies, Katherine

Dawson, John Rapier
Dayanidhi, Sudarshan
De La Rocha, Adriana

De Mattos, Camila B. R.

Dean, Daniel M.
Debiparshad, Kevin
Dede, Ozgur

Deeney, Vincent
Deignan, Brian J.

Del Balso, Christopher

Demirkiran, Gokhan Halil

Deo, Nikita

Disclosure

3B-Medtronic Sofamor Danek; 6-Medtronic

Presentation Type

e-Poster #38; Spine

Sofamor Danek; 9-on Council of New Zealand = Subspecialty Day

Orthopaedic Association, President Auckland
Medicolegal Society, Pediatric Orthopaedic
Society of North America- Travelling

Fellowship Committee
n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none

8-Journal of Pediatric Orthopedics, Gait and
Posture; 9-AAOS, Pediatric Orthopaedic
Society of North America, Gait & Clinical

Movement Analysis Society

9-Tennessee Orthopaedic Society

1-Biomet; 2-Biomet; 3B-Biomet;
3C-Medsonics; 4-Abbott, Bristol-Myers
Squibb, GlaxoSmithKline, Merck, Pfizer,
ZimmerHoldings Inc Com; 8-Journal of Bone
and Joint Surgery - American; Journal of

Pediatric Orthopedics
n-none
n-none
n-none
n-none

n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none
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Paper #61

e-Poster #73

e-Poster #2

e-Poster #53

e-Poster #66

Sports Subspecialty Day #5
Paper #91

e-Poster #4

Paper #69; Neuromuscular/
Lower Extremity
Subspecialty Day

e-Poster #68
e-Poster #42

Paper #89

Paper #98

Hand Subspecialty Day #1
Paper #29, 30, 31, 33, 36,
76; Hip Subspecialty Day

#5

Paper #64

Poster #13

e-Poster #45

Paper #41

Paper #41

e-Poster #16

e-Poster #94

Paper #43

Paper #81



Name

Descalzi, Javier F.
Devito, Dennis P.

Dias, Luciano
Dietz, Harry
Dilorenzo, Michael
Do, K. Patrick
Doan, Josh
Dobbs, Matthew B.

Dolan, Lori

Donnally, Chester John
Donohue, Kyna Silvana
Dormans, John P.

Doty, Stephen
Doyle, J. Scott

Du, Justin Y.
Duncan, Stephen T.

Dlppe, Katarina Anna
Emmy

Durgut, Fatih
Dworkin, Aviva G.
Eads, Ryan

Easton, Samantha N.
Eastwood, Deborah

Disclosure

n-none

1-Medicrea, 3B-Biomet, MAZOR Surgical
Technologies, Medicrea; 5-Medicrea, MAZOR

Surgical Technologies
n-none
3B-GlaxoSmithKline
n-none

n-none

n-none

1-D-Bar Enterprises; 3B-D-Bar Enterprises,
Pfizer; 8-Clinical Orthopaedics and Related
Research, 9-AAOS, American Orthopaedic
Association, Association of Bone and Joint
Surgeons, Missouri State Orthopaedic
Association, Orthopaedic Research and
Education Foundation, Pediatric Orthopaedic

Society of North America
9-Scoliosis Research Society
n-none

n-none

7-Elsevier, Mosby, Brooke’s Publishing;
8-Journal of Pediatric Orthopedics, Journal
of Spine Disorders; 9-SICOT USA, Scoliosis
Research Society, SICOT Foundation, World

Orthopaedic Concern
n-none

n-none

n-none

3B-Mitek, Smith & Nephew

n-none

n-none
n-none
n-none
n-none
n-none

Presentation Type

Paper #102
Paper #11

Paper #111

Paper #112

e-Poster #62

Paper #64

Papers #9, 58; e-Poster #7
Paper #383

Paper #70
Paper #31
Papers #87, 100
Paper #7

Poster #6
Paper #48
Paper #80

e-Posters #29, 34; Hip
Subspecialty Day #6
Poster #4

e-Poster #14
e-Poster #62
e-Poster #97
Paper #2

Poster #18; e-Poster #12,
17

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Edmonds, Eric W.

Eghbal, Azam
Eismann, Emily A.

El-Hawary, Ron

Eller, Erik Brian
Ellington, Matthew D.

Ellis, Henry B.
Elsebaie, Hazem B.
Emans, John B.

Eng, Renee
Epps, Howard R.

Erickson, Mark A.

Erkocak, Omer Faruk

Erwteman, Andrew S.

Escott, Benjamin

Esposito, Paul W.
Esquivel, Amanda
Evanson, Brian

Disclosure

2-Arthrex, Inc, Orthopediatrics; 5-Inion;
9-AAQS; American Orthopaedic Society
for Sports Medicine, Pediatric Orthopaedic
Society of North America

n-none
n-none

3B-DePuy, A Johnson & Johnson Company,
Halifax Biomedical Inc., Medtronic, Synthes;
5-DePuy, A Johnson & Johnson Company,
Synthes, Medtronic; 9-Chest Wall and Spine
Deformity Foundation

n-none

n-none

n-none
3B-K Spine,Ellipse

1-Synthes; 3B-Medtronic Sofamor Danek,
Synthes; 3C-Medtronic Sofamor Danek,
Synthes; 8-Journal of Children’s Orthopedics
n-none

8-AAOS Now; 9-Pediatric Orthopaedic
Society of North America; Texas Orthopaedic
Association

6-Spineform; 9-Pediatric Orthopaedic Society
of North America

n-none
n-none

n-none

9-Board member US Bone and Joint Initiative
6-Arthrex, Inc

n-none
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Presentation Type

Reviewer; Papers #58,
108; Poster #4; e-Posters
#7,22, 76, 98; Hand
Subspecialty Day #6;
Neuromuscular/Lower
Extremity Subspecialty
Day #1

e-Poster #96

e-Posters #87, 91; Hand
Subspecialty Day #8
e-Poster #73

Paper #111
Neuromuscular/Lower
Extremity Subspecialty
Day #2

Paper #107

Paper #43

Paper #7, 40, 42, 43, 50,
103

Paper #2
Reviewer; e-Poster #39

Paper #7, 50, 54

e-Poster #14

e-Poster #80

Paper #29

Paper #110

Poster #7

Hand Subspecialty Day #3



Name

Ezaki, Marybeth

Fabricant, Peter D.
Farley, Frances A.

Farnsworth, Christine L.

Faulks, Shawne
Faust, John R.
Fedorak, Graham
Felton, Kevin
Femino, J. Dominic
Feng, Jing

Ferrero, Emmanuelle
Figueiredo, Daniel C.

Fioratos, Natalie
Fitch, Robert D.
Flack, Sean
Fletcher, Nicholas D.

Flores, Erica

Flynn, John (Jack) M.

Formoso, Nicole D.
Fornari, Eric D.

Disclosure

7-Journal of Bone and Joint Surgery -
American, Wolters Kluwer Health - Lippincott
Williams & Wilkins; 8-Journal of Bone and
Joint Surgery - American, Journal of Hand
Surgery - American; 9-ABMS, Committee
Member; ASSH Committee Member

n-none

4-Medtronic; 5-Medtronic, DJ Orthopaedics,
Johnson & Johnson, Genzyme, Pfizer, Stryker,
Wright Medical Technology, Inc., Zimmer;
Synthes; 8-Journal of Pediatric Orthopedics
n-none

n-none
n-none
n-none
9-Texas Occupational Therapy Association
n-none
n-none
n-none
n-none

n-none

n-none

n-none

2-Biomet, Medtronic Sofamor Danek;
3B-Medtronic, Biomet; 9-Pediatric Orthopaedic
Society of North America, Scoliosis Research
Society

n-none

1-Biomet; 7-Wolters Kluwer Health - Lippincott
Williams & Wilkins; 8-Orthopedics Today;
9-Pediatric Orthopaedic Society of North
America, Scoliosis Research Society, AAOS

n-none
9-Pediatric Orthopaedic Society of North
America

Presentation Type

Hand Subspecialty Day;
Hand Subspecialty Day #2

Paper #6
e-Poster #53

e-Poster #7; Hand
Subspecialty Day #6
Papers #16, 18
e-Poster #31

Paper #53

Paper #18

Paper #102

Paper #64

Papers #17, 56
Neuromuscular/Lower
Extremity Subspecialty
Day #5

Poster #20

Paper #57

e-Poster #74

Papers #11, 12; Spine
Subspecialty Day #10

Papers #30 76

POSNA President; Paper
#7, 26, 42, 74; e-Poster
#26, 51, 58, 73; Young
Member Forum; Spine
Subspecialty Day #4
Paper #2

COUR Symposium

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Frampton, Chris
Franklin, Corinna C.D.
Fraser, Bob

Fredrick, Amy

Freese, Krister P.
Frick, Steven L.

Friel, Nicole A.
Fuhrhop, Sara Kathleen
Fujimori, Takahito

Fujino, Marcelo Hideki
Funk, Shawn Sheldon
Fusman, Lior

Gabel, Leigh

Gabos, Peter G.
Gamradt, Seth C.

Ganley, Theodore J.
Gans, ltai

Gantsoudes, George
Damon

Garcia, Michael J.

Garg, Sumeet

Garibay, Erin J.
Gaston, R. Glenn

Gaumetou, Elodie
Gdalevitch, Marie

Disclosure

n-none
n-none

n-none

3A-EOS Imaging

n-none

9-J. Robert Gladden Society; Pediatric
Orthopaedic Society of North America;
Pediatric Orthopaedic Society of North
America

n-none
n-none
n-none

n-none
n-none

n-none

n-none

3B-DePuy, A Johnson & Johnson Company
2-Biomet; 3B-Biomet; 8-Techniques in
Shoulder and Elbow Surgery, JBJS

n-none

n-none

9-American Academy for Cerebral Palsy
and Developmental Medicine, Pediatric
Orthopaedic Society of North America
2-Auxillium

3B-DePuy, A Johnson & Johnson Company

n-none
1-Biomet; 2-Auxillium, Biomet; 3B-Biomet;
8-Journal of Hand Surgery - American;
9-American Society for Surgery of the Hand
n-none

1-Pega Medical; 3B-Smith & Nephew

-30-

Presentation Type
e-Poster #38

Spine Subspecialty Day #7
Poster #20

Paper #58

Paper #96

Moderator; Poster #3;
e-Poster #82

Paper #

Paper #

e-Poster #69; Spine
Subspecialty Day #9
Paper #65

Poster #2

Paper #2

Paper #97

e-Posters #64, 84
Sports Subspecialty Day

e-Poster #58; Sports
Subspecialty Day

Paper #32; e-Poster #26,
51,58

Poster #15

Hand Subspecialty Day
Paper #50, 54; e-Poster
#73; Spine Subspecialty
Day #7

Sports Subspecialty Day #4
e-Poster #82

Paper #56

Paper #15; Neuromuscular/
Lower Extremity
Subspecialty Day #6



Name

Geddes, Benjamin

Gelfer, Yael

Gheen, William T.
Giampetruzzi, Nicholas
Gary

Gibbons, Paul J.

Gilbert, Shawn R.

Gill, Corey S.
Gillespie, Catherine W.
Givon, Uri

Glaser, Diana A.

Glassman, Steven D.

Glos, David

Glotzbecker, Michael P.

Goldstein, Rachel Y.
Gomez, Jaime A.
Goodbody, Christine
Goodwin, Ryan C.
Gordon, Andi
Gordon, J. Eric

Gorton, George E.
Gourineni, Prasad V.

Disclosure

n-none

n-none
n-none
n-none

n-none

9-AAOS, POSNA

n-none

n-none

6-Medison Israel, representing Accorda and
Biogen Idec

4-Mako, Mankind, Alphatec, NuVasive; 5-EOS
Imaging, Scoliosis Research Society, Growing
Spine Foundation, KCI, K2M, Naval Medical
Center San Diego, Pediatric Orthopaedic
Society of North America

1-Medtronic; 5-Nuvasive - Institutional
research support paid directly to database
company; 9-Scoliosis Research Society
n-none

5-Synthes, Via Chest Wall and Spinal
Deformity Study Group

n-none

n-none

n-none

3B-Stryker

n-none

1-Orthopediatrics; 3B-Orthopediatrics; Smith
& Nephew; 9-Pediatric Orthopaedic Society of
North America

n-none
4-G2Healthcare

Presentation Type
Paper #11, 12; Spine
Subspecialty Day #10
Paper #28
Paper #88
Sports Subspecialty Day #4

Paper #78; Neuromuscular/
Lower Extremity
Subspecialty Day #6

Paper #48

e-Poster #88

Paper #67

e-Poster #37

Paper #58; e-Poster #7,;
Spine Subspecialty Day #9

Paper #7

e-Poster #2

Papers #7, 42, 93, 100,
103; e-Poster #73
e-Poster #20

Paper #103

Paper #74

Spine Subspecialty Day #7
Poster # 19

Reviewer ; Paper # 73

Paper # 69
e-Poster #40

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Green, Daniel W.

Gross, Richard H.

Guffey, Danielle
Gunderson, Melissa
Guo, Jing

Guo, Nai-Wen
Gustavsson, Nicole A.
Gutowski, Christina J.
Halanski, Matthew A.

Hale, Holly Bee

Hall, Randon
Hammerberg, Kim W.
Hardesty, Christina Kay
Harnden, Jay

Harris, Liam

Hassani, Sahar

Hayes, Christopher B.
Hedequist, Daniel J.

Heidenreich, Mark
Henley, John D.

Hennessey, Theresa A
Hennrikus, William L.

Herman, Amir

Disclosure

1-Pega Medical; 2-Arthrex, Inc; 7-Current
Opinion in Pediatrics; 8-Current Opinion in
Pediatrics; 9-AAOS, American College of
Surgeons, New York County Medical Society,
Pediatric Orthopaedic Society of North
America, Scoliosis Research Society

8-Journal of Children’s Orthopaedics; Journal
of Childrens Orthopaedics; Journal of Pediatric
Orthopedics; 9-American Orthopaedic
Association

n-none

n-none

n-none

n-none

n-none

n-none

3C-Orthopaediatrics this was over a year
ago nothing since May 2011; 5-Biomet,
Stryker, Medtronic; 7-MTDS-educational
material; 8-Pediatric section review board for
OKU.,Previous reviewer for CORR, Associate
contributing editor JBJS Highlights:Spine
n-none

n-none

8-Spine

3B-Medtronic

n-none

n-none

n-none

n-none

9-AAOS, Pediatric Orthopaedic Society of
North America

n-none
1-motion analysis

n-none

9-Pediatric Orthopaedic Society of North
America, Society of Military Orthopaedic
Surgeons

n-none

-32-

Presentation Type

e-Poster #77

Moderator; COUR
Symposium

e-Poster #39

e-Poster #26

Paper #47

e-Poster #92

Poster #4

e-Poster #84

Paper #4; e-Posters #19,
24; Neuromuscular/Lower
Extremity Subspecialty
Day; Sports Subspecialty
Day #5

Hand Subspecialty Day #4
Paper #14

Paper #77

Paper #40

Paper #55

e-Poster #67

Paper #77

e-Poster #21

Papers #93, 103

e-Poster #63

Paper #62; Neuromuscular/
Lower Extremity
Subspecialty Day #3

Paper #22

Presider; e-Poster #48

e-Poster #37



Name Disclosure Presentation Type

Herman, Martin J. 7-Springer, Jaypee Publishing; 8-Journal of Moderator
Pediatric Orthopedics; 9-AAQS, Pediatric
Orthopaedic Society of North America

Herrera Soto, Jose A. 1-Biomet Spine and Biomet Trauma; Biomet;  Paper #61
2-Biomet Spine, Biomet; 3B-Biomet Spine,
Biomet; 9-Pediatric Orthopaedic Society of
North America, Scoliosis Research Society,
Spine Form Device Monitoring Committee

Herzog, Mackenzie M. n-none Paper #13; Sports
Subspecialty Day #8
Heyworth, Benton E. 9-Pediatric Orthopaedic Society of North Papers #87, 100, 101, 109;
America - Trauma Committee; Research Sports Subspecialty Day #9
in Osteochondritis Dissecans of the Knee -
Member
Hill, Mary Katherine n-none Paper #35
Hilmes, Melissa A. n-none Paper #3
Ho, Christine Ann n-none Papers #88, 91;
e-Poster #95
Ho, James Eric 3A-Neurotherapeutics Pharmaceuticals; e-Poster #40
4-Jazz Pharmaceuticals, Gilead
Pharmaceuticals
Ho-Fung, Victor M. n-none e-Poster #42
Hoernschemeyer, Daniel  1-Orthopediatrics; 2-Orthopediatrics; Paper #73
G. 3B-Orthopediatrics; 4-Orthopediatrics
Hogue, Grant D. n-none e-Poster #38
Holmes, Laurens n-none e-Poster #64
Holmes, Stephanie M. n-none Paper #55
Hood, Kenneth A. n-none Neuromuscular/Lower
Extremity Subspecialty
Day #1
Hooft, Lahoma n-none Poster #1
Hopyan, Sevan 9-Pediatric Orthopaedic Society of North Hand Subspecialty Day #9
America
Horn, Bernard David 4-Johnson & Johnson; 7-JayPee Brothers e-Poster #42

Medical Publishing Comapny; 9-AAOS

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Hosseinzadeh, Pooya

Hoversten, Liliana
Hoy, Christa
Hresko, Michael T.

Hu, Liangjun

Huang, Ming-Tung
Humphreys, Rebecca
Humphries, Paul

Hung, Alec Lik Hang
Hyman, Joshua E.

Hymes, Robert
Ibrahim, David
[brahim, Kamal N.

[Iharreborde, Brice
Irwin, Todd A.

Ishiguro, Naoki
Ishkhanian, Rita M.
Israelsen, Stanford T.

Disclosure

n-none

4-Dendreon and Seattle Genetics

n-none

3B-Abbott; 4-Johnson and Johnson; 6-Biogen
Idec; 7-New England Journal of Medicine, Up
to Date; 9-American College of Rheumatology,
Arthritis Foundation, Scoliosis Research
Society

n-none

n-none

n-none

8-British Journal of Radiology, Pediatric
Radiology

n-none

5-OMEGA, OREF, SRS, CPIRF; 9-La Societe
Internationale de Chirurgie Orthopedique et
de Traumatologie, American Academy for
Cerebral Palsy and Developmental Medicine
4-Johnson & Johnson

n-none

1-DePuy, A Johnson & Johnson Company,
SpineCraft; 4-SpineCraft; 9-Scoliosis
Research Society

2-Zimmer

3B-Smith & Nephew; 7-Saunders/Mosby-
Elsevier; 9-American Orthopaedic Foot and
Ankle Society

n-none

n-none

4-Kalyra Pharmaceuticals

-34-

Presentation Type

Reviewer; Presider; Paper
#19; e-Posters #21, 97,

99; Hand Subspecialty Day
#3; Neuromuscular/Lower
Extremity Subspecialty Day
#10; Spine Subspecialty
Day #3

Paper #23

Paper #97

Paper #103

e-Poster #3
e-Poster #92
Poster #1
Paper #28

Paper #47
COUR Symposium;
Paper #72

e-Poster #82
Paper #102
Paper #7

Papers #17, 56
Paper #105

e-Posters #6, 46
Sports Subspecialty Day
e-Poster #99



Name Disclosure Presentation Type

Iwinski, Henry J. n-none Paper #19, 20, 63,
68; e-Poster #21;
Neuromuscular/Lower
Extremity Subspecialty Day
#10; Spine Subspecialty

Day #3
Izuka, Byron H. n-none Paper #96; e-Poster #86
Jackson, James B. 5-Synthes Poster #3
Jacobs, John Christopher ' n-none Poster #1; e-Poster #23;
Hand Subspecialty Day #5;
Sports Subspecialty Day #6
Jacquet, Robin n-none Sports Subspecialty Day #2
Jaglowicz, Ashley n-none e-Poster #97
James, Kyle n-none Paper #78
James, Michelle A. 8-Journal of Bone and Joint Surgery - Reviewer
American; 9-American Board of Orthopaedic
Surgery, Inc.; Ruth Jackson Orthopaedic
Society, Perry Initiative
Janicki, Joseph A. 4-Pfizer; 9-Pediatric Orthopaedic Society of Poster #13; Hip
North America Subspecialty Day #1
Jennings, Jonathan K. n-none Paper #48
Jeong, Chang-Hoon n-none e-Poster #9
Jepsen, Karl J. 8-Journal of Bone and Mineral Research Poster #6
Jeray, Kyle J. 2-AONA/Synthes; 3B-Zimmer; 4-Emerge; e-Poster #82
5-Synthes; 7-Journal of Bone and Joint
Surgery - American Newsletter; 8-Journal of
Bone and Joint Surgery - American, Journal
of Orthopaedic Trauma; 9-AAOS, American
Orthopaedic Association, Orthopaedic Trauma
Association, South Carolina Orthopedic
Association
Jichi, Fatima n-none Paper #28
Jo, Chan-Hee n-none Papers #29, 76
Johnson, Jeffrey S. n-none Sports Subspecialty Day #2
Johnston, Charles E. 1-Medtronic Sofamor Danek; 7-Saunders/ Paper #43; Spine

Mosby-Elsevier; 8-Orthopedics, Journal of Subspecialty Day
Childrens Orthopedics; 9-Scoliosis Research

Society, Pediatric Orthopaedic Society of North

America

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Joiner, Elizabeth
Jones, Kerwyn

Jordan, Connor
Kadhim, Muayad
Kalantre, Sarika
Kalish, Leslie A.
Kamiya, Nobuhiro
Kaneko, Hiroshi
Kaplan, Sheldon L.

Karlin, Lawrence |.

Karol, Lori A.

Kattan, Jaffer M.
Kawamura, Catia Miyuki
Kay, Robert M.

Keeler, Kathryn A.
Keith, Angela D.

Kelley, Simon

Kelly, Brian A.
Kelly, Derek M.

Kemppainen, John W.

Kessler, Jeffrey I.

Disclosure

n-none
3B-Orthopediatrics

n-none

n-none

n-none

n-none

n-none

n-none

5-Cubist, Pfizer; 7-Elsevier, UpToDate;
9-American Board of Pediatrics-Infectious
Disease Subboard, Infectious Diseases
Society of America

6-K2M - paid for housing and transportation for
research meeting

7-Journal of the American Academy of
Orthopaedic Surgeons; Saunders/Mosby-
Elsevier; 8-Journal of the American Academy
of Orthopaedic Surgeons; 9-Pediatric
Orthopaedic Society of North America
n-none

n-none

4-Medtronic, Zimmer, Johnson & Johnson,
Pfizer; 9-Pediatric Orthopaedic Society of
North America

n-none

n-none

3B-Genzyme, Smith & Nephew; 9-International
Hip Dysplasia Institute

n-none

7-Elsevier Health; 9-Pediatric Orthopaedic
Society of North America

n-none

9-Pediatric Orthopaedic Society of North
America

-36-

Presentation Type

Paper #102; e-Poster #83
e-Poster #96; Reviewer;
Presider; Sports
Subspecialty Day #2
Paper #2

e-Poster #58

e-Poster #62

Sports Subspecialty Day #1
Paper #80; e-Poster #1
e-Posters #6, 46

e-Poster #39

Paper #103

Moderator; Papers #16, 31;
e-Poster #88

e-Poster #90

Paper #65

Paper #66; Reviewer;
Neuromuscular/Lower
Extremity Subspecialty Day
Paper #73

e-Posters #27, 29; Hip
Subspecialty Day #6

Hip Subspecialty Day

e-Poster #85

Paper #90; e-Poster #36,
68

e-Poster #65;
Neuromuscular/Lower
Extremity Subspecialty

Day #1

e-Poster #23; Hand
Subspecialty Day #5;
Sports Subspecialty Day #6



Name

Khan, Shah Alam
Khan, Tahir

Kho, Jenniefer Y.
Khoshbin, Amir
Khoury, Joseph G.
Kim, Harry K.W.

Kim, Jung-Ryul
Kim, Young Jo

Klingele, Kevin E.
Klonk, Christopher Jude
Knapp, D. Raymond
Knott, Jon

Kobayashi, Daisuke

Kocher, Mininder S.

Kolmodin, Joel
Kothari, Alpesh
Kovach, IlI, Stephen J.
Krahe, Amy

Kramer, Dennis E.

Disclosure

n-none
n-none

n-none

n-none

n-none

5-Ipsen; 6-Pfizer, Medtronic

n-none
2-Synthes; 3B-Smith & Nephew; 3C-Siemens
Heath Care; 6-Siemens Health Care;
8-Osteoarthritis and Cartilage; 9-Pediatric
Orthopaedic Society of North America

n-none

n-none

1-Biomet

n-none

n-none

1-Biomet; 3B-Best Doctors, Biomet, Gerson
Lehrman Group, OrthoPediatrics, Smith

& Nephew; 4-Fixes 4 Kids, Pivot Medical;
7-Saunders/Mosby-Elsevier; 9-AAOS, ACL
Study Group, American Orthopaedic Society
for Sports Medicine, Harvard Medical School,
Harvard School of Public Health, Herodicus
Society, Pediatric Orthopaedic Society of
North America, PRISM, Steadman Philippon
Research Institute

n-none

n-none

n-none

n-none

n-none

Presentation Type

Poster #12
e-Poster #10
Paper #79
e-Poster #93
Paper #48

Reviewer ; Paper #36, 76,
80; e-Poster #1

Poster #16; e-Poster #8
Paper #37, 39, 101;
e-Poster #28, 32, 34, 35;
Hip Subspecialty Day #5,
#1

Presider; Paper #106
Sports Subspecialty Day #2
Paper #61

Paper #55

e-Posters #41, 43; Hip
Subspecialty Day #2
Papers #60, 87, 100, 104,
109; e-Poster #81; Sports
Subspecialty Day #1, 9;
Young Members Forum

Spine Subspecialty Day #7
Paper #24

e-Poster #51

e-Poster #55

Paper #87, 94; Sports
Subspecialty Day #9

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Krengel, Walter F.

Krzak, Joseph
Kuba, Megan H.M.
Kuester, Victoria J.
Kumar, Sita
Kunkel, Philip

Kweon, Christopher Y.
Laham, Susan

Lam, Tsz Ping

Landis, William J.
Laor, Tal

Lark, Robert K.
Larson, A. Noelle

Larson, Christopher M.

Larson, Jill E.
Lattanza, Lisa L.

Law, Peggy W.
Lazarus, David E.

Leamon, Julia
Leathers, Michael
Lebel, David
Leblanc, Elisabeth
Lee, Ben

Lee, Jared T.

Lee, Kwong Man
Lehman, Wallace B.
Lehmann, Charles L.

Disclosure

4- Amgen Co, Bristol-Myers Squibb, Edwards

Life Sciences, GNC, HCA, MAKO, Tlva

Pharmaceuiticals, Vertex; 8-Evidence Based

Spine Journal-Ad Hoc Reveiwer, Clinical

Journal of Pain-Ad Hoc Reviewer, CORR (Ad

Hoc Reviewer)

3B-NeuroCom - a Division of Natus
n-none

n-none

n-none

3C-Medtronic, Medtronic Sofamor Danek,
Synthes

n-none

n-none

5-Pfizer

n-none

n-none

3C-Orthopaedic Innovations; 4-Nuvasive
9-Scoliosis Research Society

3B-Smith & Nephew, A3 Surgical; 4-A3
Surgical; 5-Educational support: Smith &
Nephew

n-none

2-Acumed, LLC; 3B-Tornier, Acumed, LLC;
4-Mylad; 9-Perry Initiative, Ruth Jackson
Orthopaedic Society, American Society for
Surgery of the Hand

n-none

n-none

n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none
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Presentation Type

Paper #8

Paper #7

Paper #96; e-Poster #86
Paper #9

Paper #58

Spine Subspecialty Day #6

e-Poster #75

Sports Subspecialty Day #5
Paper #47

Sports Subspecialty Day #2
Hand Subspecialty Day #8
Paper #57

Presider; Papers #10, 86;
e-Posters #54, 63

e-Poster #25

Hip Subspecialty Day #1
Hand Subspecialty Day

e-Poster #93

Papers #11, 12; Spine
Subspecialty Day #10
Spine Subspecialty Day #8
e-Poster #90

Paper #84

Paper #15

Paper #2

Paper #60

Paper #47

e-Poster #20

Paper #73



Name

Lemos, Stephen E.

Lenhart, Rachel L.
Lenke, Lawrence G.

Lennon, Diana
Leroux, Timothy S.
Levin, L. Scott
Levy, Jeffrey
Lewin, Eleanor
Lewis, Stephen J.

Li, G. Ying

Liang, Fu-Wen
Liberman, Boaz
Light, Terry R.

Lightdale - Miric, Nina R.

Lightner, Tammy S.
Lin, Cheng-Li

Lin, Chii Jeng
Lindberg, Antoinette W.
Link, Corrine

Disclosure

5-Arthrex, Inc., Smith & Nephew, DePuy, A
Johnson & Johnson Company; 8-American
Journal of Sports Medicine; The Journal of
Arthroscopy and Related Research; 9-CORD -

AOA; Michigan Orthopaedic Society
n-none

1-Medtronic; 2-DePuy, A Johnson & Johnson

Company, K2M, 3B-DePuy, A Johnson &

Johnson Company, K2M, Medtronic; 5-DePuy,
A Johnson & Johnson Company, Axial Biotech;

7-Quality Medical Publishing; 8-Spine,
Journal of Spinal Disorders & Techniques,

Scoliosis, Backtalk-Scoliosis Assn, Journal of
Neurosurgery: Spine, Spine Deformity Journal,
www.iscoliosis.com, www.spineuniverse.com

n-none
n-none

1-KLS Martin, L.P.

n-none

n-none

2-Medtronic Sofamor Danek, Stryker;
3B-Medtronic Sofamor Danek, Stryker;
6-Medtronic Sofamor Danek, Stryker;
9-Scoliosis Research Society
9-Pediatric Orthopaedic Society of North
America

n-none

n-none

8-Journal of Bone and Joint Surgery

- American; 9-American Orthopaedic
Association

n-none

n-none
n-none
n-none
3A-Oppo Medical
n-none

Presentation Type

Poster #7

Paper #4
Paper #7; Spine
Subspecialty Day

e-Poster #38
e-Poster #93
e-Poster #51
Paper #91
e-Poster #84
Paper #7; Spine
Subspecialty Day

e-Poster #53

e-Poster #92
e-Poster #3
Hand Subspecialty Day

e-Poster #83; Hand
Subspecialty Day #1, 4
e-Poster #71

e-Poster #92

e-Poster #92

Paper #34

e-Poster #16

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Linton, Judith

Lisle, Jennifer
Little, David G.

Little, Kevin J.

Little, Stephen
Liu, King Lok
Liu, Raymond W.

Livermore, Andrew T.
Livingston, Kristin O.
Lloyd, Augusta
Loeffler, Bryan J.
Logan, Karl

Loiselle, Jennifer
Lonner, Baron

Lopes, Jose Augusto
Fernandes

Lorenzana, Daniel J.
Louden, Emily
Lovejoy, John F.

Lovejoy, Steven A.

Loveland, Kerry Lee
Lu, Tsung-Hsueh

Disclosure

n-none

n-none
2-Eli Lilly, Amgen Co; 5-Amgen Co, Celgene,
N8 Medical, Norvartis; 7-IBMS BoneKey;
8-IBMS BoneKey, Journal of Children’s
Orthopaedics; 9-Australain Orthopaedic
Research Foundation

7-Oakstone Publishing. Honorarium for board
certification course.

n-none

n-none

6-Orthopediatrics: Royalties paid to my
institution; 9-POSNA: OKO Committee
n-none

n-none

n-none

n-none

n-none

n-none

1-DePuy, A Johnson & Johnson Company;
2-DePuy, A Johnson & Johnson Company;
3B-DePuy, A Johnson & Johnson Company;
4-K2M, Paradigm, Depuy Spine; 5-DePuy, A
Johnson & Johnson Company; 8-SRS Spine
Deformity Journal; 9-Depuy Spine

n-none

n-none
n-none

9-Pediatric Orthopaedic Society of North
America

n-none

n-none
n-none

-40-

Presentation Type

Neuromuscular/Lower
Extremity Subspecialty
Day #2

e-Poster #44

Papers #78, #31

e-Poster #91

e-Poster #31
Paper #47
Paper #21

Sports Subspecialty Day #5
Paper #93

Paper #29, 30, 76

e-Poster #82

Poster #20

Hand Subspecialty Day #1
Paper #49, 71

Paper #65

Poster #17
Hand Subspecialty Day #7
Reviewer

Papers #3, 51, 75;
Poster #2
e-Poster #64
e-Poster #92



Name

Luhmann, Scott J.

Luo, Tianyi David
Lupo, Charles
Luxenberg, Sherri
Lyon, Roger M.
Ma, Julie

Maatta, Mikko
Macdonald, Heather

Mackenzie, William G.

MacWilliams, Bruce A.

Mahdavi, Saboura
Mahomed, Nizar

Malaga-Shaw, Olivia
Maloney, Brigid N.
Mandelbaum, Bert

Mankin, Keith P.
Mansour, Alfred A.
Marino, Josephine
Marks, David S.

Disclosure

1-Globus Medical; 2-Medtronic Sofamor
Danek, Stryker, 3B-DePuy, A Johnson &

Presentation Type

Reviewer; Paper #7, 10, 73;
e-Poster #73, 78, 79; Spine

Johnson Company, Medtronic Sofamor Danek; = Subspecialty Day #1

Orthofix, Inc.; Stryker; 9-Pediatric Orthopaedic
Society of North America; Scoliosis Research

Society
n-none
n-none
n-none
n-none
n-none

n-none
n-none

2-Biomarin; 3C-DePuy, A Johnson & Johnson
Company; 9-Pediatric Orthopaedic Society of

North America

8-Gait and Posture

n-none

2-Smith & Nephew; 5-Bayer, Smith and
Nephew, Biomet, Stryker; 9-Ontario
Orthopaedic Association

n-none

n-none

1-Arthrex, Inc; 3B-Exactech, Inc; Johnson
& Johnson; Genzyme, Zimmer, Smith and
Nephew, Arthrex, Alter G, Game Ready;
8-AJSM, Cartilage; 9-ICRS
2-Transgenomic

n-none

n-none

1-DePuy Synthes; 2-DePuy Synthes,

Medtronic, Stryker, K2M; 3B-DePuy Synthes,

Medtronic, 5-Medtronic; 7-DePuy Synthes;
8-Spine and Spine Deformity; 9-Scoliosis
Research Society

Paper #86; e-Poster #54
Paper #92

Paper #2

Sports Subspecialty Day
Paper #23; Neuromuscular/
Lower Extremity
Subspecialty Day #4

Paper #97

Paper #97

e-Poster #13, 16; Reviewer;
Spine Subspecialty Day

Paper #22
Paper #28
e-Poster #93

Paper #28

Papers #30, 31, 33, 36, 76
Paper #6; Sports
Subspecialty Day

Paper #46
e-Poster #49
Poster #6
Paper #40

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Marks, Michelle

Martin, Daniel
Martus, Jeffrey E.

Mason, Edward O.
Matheney, Travis H.

Matsumoto, Hiroko

Matsushita, Masaki
Matthews, Allison
May, Collin J.

Mayer, Emily

Mayer, Stephanie W.
Mayne, lan

Mazda, Keyvan
McCalla, Daren
McCarthy, James J.

McCarthy, Moira M.
McCarthy, Richard E.

McClelland, Christine R.
McClung, Anna
McCullough, Frances
McElroy, Mark J.
Mclintosh, Amy L.

McKay, Heather
McKinney, Kaitlin

3B-DePuy, A Johnson & Johnson Company;
5-DePuy, A Johnson & Johnson Company;
9-Scoliosis Research Society; Setting
Scoliosis Straight Foundation-FKA Harms
Study Group Foundation

9-AAQS; Pediatric Orthopaedic Society of
North America

3B-GlaxoSmithKline
9-Pediatric Orthopaedic Society of North

3B-Synthes; 7-Wolters Kluwer Health -
Lippincott Williams & Wilkins, Orthopedics;
9-Limb Lengthening Research Society,
Pediatric Orthopaedic Society of North

1-Medstronic; 2-Medtronic; 3B-Medtronic;

8-British Journal of Sports Medicine
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Presentation Type

Paper #49

Sports Subspecialty Day #9
Papers #3, 51, 75;

Poster #2

e-Poster #39

Paper #37; e-Poster #35;
Hip Subspecialty Day #7
Papers #7, 72; Spine
Subspecialty Day #4
e-Posters #6, 46

Papers #1, 67

Papers #87, 101

e-Poster #87

Paper #57

Poster #10

Papers #17, 56

Spine Subspecialty Day #4
Paper #7; e-Moderator;
e-Poster #2; Spine
Subspecialty Day #7

e-Poster #77

Paper #40; Spine
Subspecialty Day #2
Poster #20

e-Posters #11; 61

Spine Subspecialty Day #2
Paper #112

Reviewer; Presider; Paper
#86; e-Poster #54, 63
Paper #97

POSNA Staff



Name

McLaren, Alexander C.

McMulkin, Mark
McNeil,

Mednick, Rachel E.
Mehiman, Charles T.

Mencio, Gregory A.

Menendez, Mariano E.
Menga, Emmanuel
Nganku

Menge, Travis J.
Meyer, Carissa L.
Michaud, Linda J.
Micheli, Lyle J.

Mignemi, Megan
Mignemi, Nicholas
Milbrandt, Todd A.

Disclosure

4-Sonoran Biosciences; 5-Astellas Pharma;
6-Synthes, Research Recovery Institute,
Stryker, Smith and Nephew; 9-Musculoskeletal
Infection Society member-at-large, Arizona
Orthopaedic Society Vice President

n-none

n-none

n-none

3C-Stryker; 7-Oakstone Medical Publishing;
8-Journal of Bone and Joint Surgery

- American; Journal of Orthopaedics

and Traumatology, Journal of Pediatric
Orthopedics, Saunders/Mosby-Elsevier, Spine,
Wolters Kluwer Health - Lippincott Williams
& Wilkins, 9-AAQS, Pediatric Orthopaedic
Society of North America, Scoliosis Research
Society

8-Saunders/Mosby-Elsevier; 9-AAQS, Board
of Specialty Societies, Pediatric Orthopaedic
Society of North America, Tennessee
Orthopaedic Society

n-none

n-none

n-none

n-none

n-none

3C-Carticel-Scientific Board; 5-Genzyme;
9-International Federation of Sports Medicine-
FIMS Secretary General

n-none

5-ISIS Pharmaceuticals Inc.

9-AAOS, Pediatric Orthopaedic Society of
North America, Scoliosis Research Society

Presentation Type

e-Poster #52

Poster #19

Hand Subspecialty Day #6
Paper #111; Poster #13
e-Poster #87; Hand
Subspecialty Day #7

Papers #3, 51, 75;
Poster #2

e-Poster #4
Poster #5

Paper #51

e-Poster #57

Hand Subspecialty Day #7
Paper #109

Paper #75; Poster #2
Paper #85

Program Committee; Paper
#19, 20, 63, 68; e-Poster
#21; Neuromuscular/Lower
Extremity Subspecialty Day
#10; Spine Subspecialty
Day #3

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name Disclosure

Milewski, Matthew 8-Journal of Bone and Joint Surgery -
American, Elsevier, Inc.; 9-Pediatric
Orthopaedic Society of North America

Miller, Freeman 1-Motion Analysis Corp; 7-Springer; 8-Gait
and Posture, Journal Children’s Orthopedics,
Journal of Pediatric Orthopedics

Miller, Mark L. n-none

Miller, Nancy H. 8-Spine; Spine Deformity

Miller, Patricia n-none

Millis, Michael B. 7-Saunders/Mosby-Elsevier; 8-Saunders/
Mosby-Elsevier, Springer

Mills, Janith Kay n-none

Milone, Michael T. n-none

Minard, Charles Gene n-none

Minkowitz, Barbara n-none

Misaghi, Amirhossein n-none

Mishima, Kenichi n-none

Mistry, Raakhi M. n-none

Mitchell, Phillip n-none

Miyaniji, Firoz 3B-DePuy, A Johnson & Johnson Company;
5-DePuy, A Johnson & Johnson Company

Mo, Andrew n-none

Moen, Susan M. n-none

Moisan, Alice n-none

Monazzam, Shafagh n-none

Monier, Bryan n-none

Monsell, Fergal 2-Novartis <$10K, Smith & Nephew <$10K;

8-Editoria Board, Bone Joint Journal (unpaid);
9-President British Limb Reconstruction
Society (unpaid)

Morais Filho, Mauro Cesar n-none
Morakis, Emmanouil n-none
Moraleda, Luis n-none
Morscher, Melanie n-none
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Presentation Type

Paper #4; e-Poster #80

Paper #62; Neuromuscular/
Lower Extremity
Subspecialty Day

e-Poster #33

Paper #89; e-Poster #49
Papers #7, 93, 94, 103;
e-Posters #35, 85

Paper #37, 39, 101, 109;
e-Poster #28, 32, 34; Hip
Subspecialty Day #7

Hand Subspecialty Day #2
e-Poster #42

e-Poster #39

Paper #2

Spine Subspecialty Day #9
e-Poster #6, 46

e-Poster #38

Paper #11; Spine
Subspecialty Day #10
Papers #45, 49, 97,
e-Poster #56; Spine
Subspecialty Day

Poster #5

Sports Subspecialty Day#2
Paper #74, 90;

e-Poster #36

e-Poster #30

e-Poster #44

Hip Subspecialty Day

Paper #65
e-Poster #10
Poster #15

e-Poster #55, 96; Sports
Subspecialty Day #2



Name

Mosca, Vincent S.

Moseley, Colin F.
Motoyama, Etsuro

Mridha, Asit Ranjan
Mubarak, Scott J.

Muchow, Ryan D.

Mueske, Nicole

Mulpuri, Kishore

Mundis, Gregory M.

Murnaghan, M. Lucas

Murphy, Robert F.
Murphy, Ryan P.
Murr, Kevin A.

Musial, Scott
Mutich, Rebecca
Nagda, Taral
Nance, Michael L.

Disclosure

8-Clinical Orthopaedics and Related
Research, Journal of Bone and Joint Surgery
- American, Journal of Pediatric Orthopedics,
Journal of Children’s Orthopaedics
3B-Orthopaediatrics; 9-International Pediatric
Orthopaedic Think Tank

n-none

n-none

4-Rhino Pediatric Orthopedic Designs, Inc.

n-none

n-none

5-DePuy, A Johnson & Johnson Company;
9-Canadian Orthopaedic Association,
International Hip Dysplasia Institute, Pediatric
Orthopaedic Society of North America
1-Nuvasive, K2M; 2-Nuvasive, K2M; 3B-K2M,
Nuvasive; 5-Nuvasive, DePuy, A Johnson &
Johnson Company, OREF

n-none

9-AAOS
n-none
n-none

n-none

n-none

n-none

4-Johnson & Johnson, Medtronic, Isis, Celsion

Presentation Type

Neuromuscular/Lower
Extremity Subspecialty Day

Hip Subspecialty Day

Paper #41

Poster #12

Poster #15; e-Poster #70;
Reviewer; e-Moderator;
Neuromuscular/Lower
Extremity Subspecialty Day
Paper #19, 20, 68; e-Poster
#21; Neuromuscular/Lower
Extremity Subspecialty Day
#10; Spine Subspecialty
Day #3

Poster #17; Hand
Subspecialty Day #1
Reviewer; Paper #97

Paper #43, 44

Reviewer; Presider;

Poster #10

e-Poster #68

Paper #90

e-Poster #21;
Neuromuscular/Lower
Extremity Subspecialty Day
#10

Paper #2

Paper #41

COUR Symposium
e-Poster #51

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Nasreddine, Adam

Nawabi, Danyal
Nazarian, Levon N.

Neiss, Geraldine
Nelson, Susan
Nemeth, Blaise A.

Nepple, Jeffrey
Nettlefold, Lindsay
Neves, Daniella
Newland, Jason
Newton, Peter O.

Ng, Bobby Kin Wah
Nguyen, Stacie
Nicholson, Allen
Niiler, Timothy

Nikizad, Hooman

Nikolaou, Athanasia
Nishnianidze, Tristan
Nissen, Carl W.

Disclosure

n-none

n-none

7-American Institute of Ultrasound in
Medicine; 8-Journal of Ultrasound in Medicine;
9-American Institute of Ultrasound in Medicine

n-none
n-none
6-Biomet

n-none

n-none

n-none

5-Pfizer Grant for 673,000

1,2,3B,5-DePuy, A Johnson & Johnson
Company; 3B-Cubist; Ethicon Endosurgery;
4-ElectroCore; 5-EOS Imaging, Orthopedic
Research & Education Foundation, Pediatric
Orthopedic Society of North America,
Scoliosis Research Society, Harms Study
Group Foundation, Setting Scoliosis Straight
Foundation, Childrens Specialist Foundation;
7-Theime Publishing; 9-Pediatric Orthopaedic
Society of North America; Setting Scoliosis
Straight Foundation formerly known as Harms
Study Group Foundation, Childrens Specialist
Foundation

n-none

n-none

n-none

n-none

n-none

n-none
n-none
n-none
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Presentation Type

Paper #60, 104; e-Poster
#81; Sports Subspecialty
Day #1

e-Poster #77

Sports Subspecialty Day #7

Paper #72; e-Poster #64
Sports Subspecialty Day
Paper #4; e-Poster #19, 24;
Sports Subspecialty Day #5
Paper #104; e-Poster #33
Paper #97

Paper #65

NP/PA Symposium

Papers #7, 4, 45, 49, 52;
e-Posters #56, 65, 69, 70;
Spine Subspecialty Day #9

Paper #47

Paper #44

Paper #21
Neuromuscular/Lower
Extremity Subspecialty
Day #3

e-Poster #23; Hand
Subspecialty Day #5;
Sports Subspecialty Day #6
e-Poster #3

Paper #71

e-Poster #80; Sports
Subspecialty Day #4



Name

Niswander, Cameron R.
Njoku, Dolores

Noonan, Ken J.

Noordeen, Hilali H.

Noriega, Valentin
Novacheck, Tom F.

Novais, Eduardo N.

O’Donnell, Courtney M.
O’Donnell, June C.

O’Halloran, Conor P.
O’Malley, Michael P
O'Toole, Robert V.

Oeffinger, Donna Jean
Oetgen, Matthew

Ohba, Tetsuro
Qishi, Scott

Olsen, Erik

Olson, Doug
Omar, Rumana
Onnen, Jeremy D.
Orlando, Giuseppe
Oswald, Timothy S.
Ounpuu, Sylvia

Disclosure

n-none

5-DePuy, A Johnson & Johnson Company;
7-McGraw-Hill Education

1-Biomet; 3B-Biomet; 5-Biomet; 9-Pediatric
Orthopaedic Society of North America
2-K2M, Ellipse Technologies, KSpine;

3B-Baxter, K2M, Ellipse Technologies, KSpine;

8-Spine, Spine Deformity
n-none
9-Commission on Motion Lab Accreditation

n-none

n-none
n-none

n-none
n-none

3B-iMDS; Smith & Nephew; 5-Synthes;
Stryker; 9-Orthopaedic Trauma Association
n-none

9-AAOS, Pediatric Orthopaedic Society of
North America, Scoliosis Research Society
n-none

n-none

n-none

n-none

8-Wiley, Journal of Colorectal diseases
n-none

n-none

2-Medtronic; 3B-Medtronic

8-Gait and Posture; 9-Gait and Clinical
Movement Analysis Society

Presentation Type

Paper #50, 54
Poster #5

Paper #4; e-Poster #19, 24;
Sports Subspecialty Day #5
Paper #43

Paper #27
Neuromuscular/Lower
Extremity Subspecialty Day
Papers #23, 39,

95; e-Poster #28;
Neuromuscular/Lower
Extremity Subspecialty
Day #4

Paper #8

Paper #73;

e-Posters #78, 79
e-Posters #19, 24
e-Poster #80
e-Posters #59, 60

Papers #63, 69
Papers #1, 67; Poster #11

e-Poster #5

Hand Subspecialty Day #2
e-Poster #91

e-Poster #97

Paper #28

Paper #55

e-Poster #66

Paper #12
Neuromuscular/Lower
Extremity Subspecialty Day
#7; Sports Subspecialty
Day #4

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Owen, Robert
Owings, F. Patterson

Pace, Gregory |.
Pace, J. Lee

Pacicca, Donna M.
Padberg, Anne
Pahys, Joshua
Paley, Dror

Pan, Zhaoxing

Paraison, Lauren
Park, Howard Y.
Park, Kwan
Park, Moon Seok
Paryavi, Ebrahim
Pashos, Gail

Patrick, Brittany
Patten, lan Sean
Pawelek, Jeff
Peljovich, Allan E.
Pennecot, G.F.
Pennock, Andrew T.
Persinger, Freddie D.
Petcharaporn, Maty

Peters, Christopher L.

Peterson, Erik D.
Peterson, Michelle
Philbrick, Joshua

Disclosure

n-none
n-none

n-none
2-Arthrex, Inc; 3B-Arthrex, Inc; 9-Pediatric
Orthopaedic Society of North America
9-AAOS

4-Pfizer

3B-DePuy, A Johnson & Johnson Company

1-Smith & Nephew, Ellipse Technologies,
Inc, Pega Medical; 3B-Ellipse Technologies;
7-Springer

n-none

n-none
n-none
n-none
n-none
n-none
4-GlaxoSmithKline

n-none

n-none

n-none

n-none

n-none - Submitted on 2/17

n-none

n-none

n-none

1-Biomet; 2-Biomet; 3B-Biomet; 8-Journal of

Arthroplasty; 9-AAOS, American Association of

Hip and Knee Surgeons
n-none
n-none
n-none
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Presentation Type
Papers #11, 12; Spine
Subspecialty Day #10
Spine Subspecialty Day
#10
Paper #7
e-Poster #81, 83

Presider

Spine Subspecialty Day #1
e-Poster #66, 73

e-Poster #45

Papers #23, 50, 54, 89,
95; e-Poster #49, 50;
Neuromuscular/Lower
Extremity Subspecialty
Day #4

Papers #29, 30, 76

Spine Subspecialty Day #4
Spine Subspecialty Day #2
Hip Subspecialty Day #38
e-Poster #57, 59

Paper #38; e-Poster #29;
Hip Subspecialty Day #6
Hip Subspecialty Day #1
Poster #11

Papers #40, 43, 44

Hand Subspecialty Day
Paper #56

e-Posters #30, 76

Hip Subspecialty Day #10
Paper #49

e-Poster #32

Paper #19
e-Poster #55
Spine Subspecialty Day #3



Name

Phillips, Jonathan H.

Phillips, William A.

Phisitkul, Phinit

Pierce, Rosemary
Pierz, Kristan A.

Pinnamaneni, Sridhar
Pitetti, Raymond
Plantikow, Carla
Pleshko, Nancy
Podeszwa, David A.

Poe-Kochert, Connie
Pohlman, Amy E.
Poletick, Eileen
Polly, David W
Polousky, John D.

Pomerantz, Michael L.

Potter, Gorden D.
Potty, Anish G.
Poudel, Rishi
Prasad, Nandan

Disclosure

1-Biomet; 2-Biomet; 3B-Synthes, Biomet;
5-Biomet; 8-Journal of the Southern
Orthopedic Association; 9-Scoliosis Research
Society, OrthoPaediatrics
4-Orthologic-spouse 75 shares at $0.23 per
share on 10/18/11; 7-Up to Date- section
editor; 9-American Society of Plastic Surgery-
spouse, American Association of Plastic
Surgery-spouse

3B-Arthrex, Inc; 4-MTP Solutions; 9-American
Orthopaedic Foot and Ankle Society: Research
Committee

n-none

7-UpToDate; 8-Residency Review-online
publication by POSNA; 9-AAQS, Gait and
Clinical Movement Analysis Society; Pediatric
Orthopaedic Society of North America,
Pediatric Society of North America, CT State
Medical Society - Committee on the Medical
Aspect of Sports

n-none

n-none

n-none

9-Orthopaedic Research Society

9-Pediatric Orthopaedic Society of North
America; AAOS

n-none
n-none

n-none

9-Scoliosis Research Society

4-Abbott, Johnson & Johnson, Norvartis,
Organovo, Procter & Gamble

4-Stryker

n-none

n-none

n-none

n-none

Presentation Type

Paper #61

Paper #98

Paper #79

Paper #64
Neuromuscular/Lower

Extremity Subspecialty
Day #7

Spine Subspecialty Day #8
Paper #92

Paper #14

Poster #6

e-Moderator; Paper #31,
33, 88, 91; e-Poster #25,
34; Hip Subspecialty Day
#5

Paper #40

Spine Subspecialty Day #7
Paper #2

Paper #7, 10

Sports Subspecialty Day

Paper #58
e-Poster #28
Poster #8
Poster #12
e-Poster #78

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a

company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-

rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Pritchard, Breanna
Protopapa, Evangelia

Pruszczynski, Blazej A.

Puvanesarajah, Varun
Qiu, Xing

Qiu, Yong

Quinn, John R.

Race, Douglas
Raggio, Cathleen L.

Raney, Ellen M.

Rastogi, Shishir
Rathjen, Karl E.

Razzano, Andrew J.
Redler, Lauren H.
Reighard, Fredrick G.

Reilly, Christopher W.

Rethlefsen, Susan A.
Reyes, Bryan
Rhodes, Jason T.

Riccio, Anthony |.

Richards, B. Stephens

Ridderbusch, Karsten
Rife, Lauren

Riis, Jacob

Riley, Jaren M.

Disclosure

n-none
n-none
n-none

n-none
n-none

n-none

n-none

n-none

5-Amgen Co; 9-Orthopaedic Research
Society, Pediatric Orthopaedic Society of North
America, Scoliosis Research Society, OIF

9-AAP SoOR, WOA, Bone and Joint Decade,
US.A.

n-none

3C-Orthopaediartrics; 8-Clinical Orthopaedics
and Related Research, Journal of Pediatric
Orthopedics, Spine; 9-Limb Lengthening
Research Society, Pediatric Orthopaedic
Society of North America, Scoliosis Research
Society

n-none

n-none

n-none

6-DePuy, a Johnson & Johnson Company
n-none

n-none

3B-Orthopediatrics; 9-Pediatric Orthopaedic
Society of North America

n-none

4-Pfizer; 7-Wolters Kluwer Health - Lippincott
Williams & Wilkins; 8-Journal of Pediatric
Orthopedics; 9-Scoliosis Research Society
3B-Synthes

n-none

n-none

n-none
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Presentation Type

e-Poster #49, 50
Paper #28

Papers #62, 71;
e-Poster #13

e-Poster #15
e-Poster #4
Paper #47
Paper #9
Paper #97
Poster #6

e-Moderator

Poster #12
Papers #18, 33

e-Poster #96

Paper #6

Paper #9; e-Poster #65
Paper #97

Paper #66

e-Poster #95

e-Poster #49, 50;
Neuromuscular/Lower
Extremity Subspecialty Day
Reviewer; Presider; Paper
#88; e-Poster #88

Papers #7, 16, 18;
Reviewer; Spine
Subspecialty Day

Spine Subspecialty Day #6
e-Poster #55

Paper #9

Sports Subspecialty Day



Name

Riley, Scott A.

Ritzl, Eva Katharina

Roberts, David W.
Rocha, Jorge Luis
Rogers, Kenneth J.

Roocroft, Joanna H.

Roof, Amanda C.

Rooney, Deborah M.

Roposch, Andreas

Rosenfeld, Scott B.

Ross, James

Ross, Patrick
Roy, David
Roye, Benjamin D.

Roye, David P.

Rupprecht, Martin
Ryan, Deirdre D.

Disclosure

n-none

9-ACNS-American Clinical Neurophysiology
Society, ASNM-American Society of
Neurophysiological Monitoring

n-none

n-none

n-none

n-none

n-none
n-none
9-European Paediatric Orthopaedic Society

3C-Orthopediatrics; 7-Wolters Kluwer Health
- Lippincott Williams & Wilkins, UpToDate;
9-Pediatric Orthopaedic Society of North
America

n-none

n-none
n-none

3B-Stryker; 5-SRS, POSNA, OMeGA, OREF,
CWSDSG

3B-Stryker; 5-OREF, CWSDRF, SRS, POSNA,
CPIRF; 6-OMeGA, Biomet; 8-Journal of Bone
and Joint Surgery - American; Journal of the
American Academy of Orthopaedic Surgeons;
9-La Societe Internationale de Chirurgie
Orthopedique et de Traumatologie

n-none

n-none

Presentation Type
e-Poster #97, 99; Hand
Subspecialty Day #3
Poster #5

Paper #36

e-Poster #39

Papers #62, 71; e-Posters
#13, 16, 64, 72;

Paper #108; e-Poster #22,
76, 98; Neuromuscular/
Lower Extremity
Subspecialty Day #1
Paper #34

Paper #105

Paper #28; Hip
Subspecialty Day #4
Paper #99; Reviewer; Hip
Subspecialty Day

e-Poster #25; Hip
Subspecialty Day #6
e-Poster #67
e-Poster #50

Paper #72

Paper #7, 72; Spine
Subspecialty Day #4

Spine Subspecialty Day #6
Poster #17; e-Poster #83

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or

supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-

rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Sabharwal, Sanjeev B.

Sacks, Karen
Saglam, Yavuz

Sala, Debra A.
Saluan, Paul M.
Samchukov, Mikhail L.
Samdani, Amer
Samora, Walter P.
Sampath Kumar,

Venkatesan
Sanders, James O.

Sankar, Wudbhav N.

Sarkissian, Eric J.
Sarwahi, Vishal

Sassoon, Adam
Satchell, Emma K.
Sato, Shingo
Satsuma, Shinichi

Sawyer, Jeffrey R.

Scannell, Brian

Disclosure

8-Journal of Bone and Joint Surgery -
American, Clinical Orthopaedics and Related
Research; 9-Pediatric Orthopaedic Society
of North America, Limb Lengthening &
Reconstruction Society

n-none

n-none

n-none
2-Arthrex, Inc; 3C-Triatrix, LLC; 5-Zimmer
1-Orthofix, Inc.; 3B-Orthofix, Inc.

3B-DePuy Synthes Spine, SpineGuard,
Zimmer, Stryker
n-none

n-none

4-Abbott, Abbvie, GE Healthcare, Hospira;
8-Journal of Pediatric Orthopedics; 9-AAOS,
Pediatric Orthopaedic Society of North
America, Scoliosis Research Society

7-Wolters Kluwer Health - Lippincott Williams
& Wilkins; 9-Pediatric Orthopaedic Society of
North America

n-none

3B-DePuy, A Johnson & Johnson Company,
Medtronic; 5-DePuy, A Johnson & Johnson
Company

n-none

n-none

n-none

n-none

7-Mosby; Wolters Kluwer Health - Lippincott
Williams & Wilkins; 9-AAOS, Pediatric
Orthopaedic Society of North America,
Campbell Foundation

n-none
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Presentation Type

Reviewer; COUR
Symposium

e-Poster #72

Paper #33, 36; e-Poster
#11

e-Poster #20

Sports Subspecialty Day
Neuromuscular/Lower
Extremity Subspecialty
Day #9

Paper #45, 49; e-Poster
#66

Paper #106; Hip
Subspecialty Day #10
Poster #12

Papers #7, 21; e-Posters
#4, 64; Moderator; Spine
Subspecialty Day

Paper #26, 32; Reviewer;
Hip Subspecialty Day ;
Spine Subspecialty Day #7
Paper #26; e-Poster #26
e-Poster #62

Paper #38

Papers #8, 34

Paper #82

e-Posters #41, 43; Hip
Subspecialty Day #2
Paper #74, 90; e-Poster
#36, 68, 73

e-Posters #56, 70, 82



Name

Scarcella, Nicholas
Scerpella, Tamara A.
Schaffzin, Joshua K.
Scherl, Susan A.

Schindeler, Aaron

Schindler, Amos
Schlechter, John A.
Schmale, Gregory A.
Schmitz, Michael L.
Schoenecker, Jonathan G.

Schoenecker, Perry L.

Schrader, Tim

Schueler, Beth
Schwartz, Brandon
Schwend, Richard M.

Scott, Allison C.

Seehausen, Derek A.
Seeley, Mark
Sees, Julieanne P.

Disclosure

n-none
n-none
n-none

7-UpToDate; Wolters Kluwer Health -
Lippincott Williams & Wilkins; 8-POSNA
Resident Review; 9-AAOS; American
Orthopaedic Association; Pediatric
Orthopaedic Society of North America

5-N8 Medical; 6-Celgene Ltd; 8-Journal of
Tissue Science & Engineering, Editorial Board
member

n-none
2-Arthrex, Inc

n-none

3B-Stryker; 9-Pediatric Orthopaedic Society of
North America

5-ISIS pharmaceuticals

8-Journal of Pediatric Orthopedics, Journal
of Children’s Orthopaedics; 9-Pediatric
Orthopaedic Society of North America
9-AAOS

n-none

n-none

2-Medtronic; 9-Pediatric Orthopaedic Society
of North America, American Academy of
Pediatrics, Project Perfect World, Miracle Feet
n-none

n-none
n-none
n-none

Presentation Type

e-Poster #86

Sports Subspecialty Day #5
NP/PA Symposium
Program Committee

Paper #81

e-Poster #37
Neuromuscular/Lower
Extremity Subspecialty
Day #1

e-Posters #74, 75; COUR
Symposium

Paper #11

e-Poster #5; Paper #3, 75,
85; Poster #2

Paper #73; e-Poster #25,
27,28, 29, 32, 34; Hip
Subspecialty Day #6
Paper #13, 59; e-Poster
#31, 47; Hip Subspecialty
Day

e-Poster #54

Paper #5

e-Poster #71; Spine
Subspecialty Day

Neuromuscular/Lower
Extremity Subspecialty
Day #2

e-Posters #20, 67
Paper #105

Paper #62

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.

-53-



P

SNA

2014 Disclosure Listing (cont.)

Name

Segal, Lee S.

Seiter, Max
Senaran, Hakam
Serletti, Joseph C.
Shah, Apurva

Shah, Suken A.

Shannon, Claire
Shapiro, Jay R.
Sharps, Chester H.

Shaughnessy, William J.

Shea, Kevin G.

Shenava, Vinitha V.
Shinada, Yoshiyuki
Shore, Benjamin J.

Shrader, M. Wade

Shufflebarger, Harry L.

Disclosure

8-Clinical Orthopaedics and Related
Research; 9-Pediatric Orthopaedic Society of
North America

n-none

n-none

n-none

9-Pediatric Orthopaedic Society of North
America; American Society for Surgery of the
Hand

1-Arthrex, Inc., DePuy Synthes Spine;
3B-DePuy Synthes Spine; 3C-K Spine, Inc.,
OrthoPediatrics; 4-Globus Medical; 5-DePuy
Synthes Spine; 9-AAOS, Scoliosis Research
Society, Pediatric Orthopaedic Society of North
America, Setting Scoliosis Straight Foundation
3A-Zimmer

n-none

1-Doctors’ Research Group, Amedica;
3C-Amedica, Doctors’ Research Group;
4-Amedica, Doctors’ Research Group
8-Journal of the American Academy of
Orthopaedic Surgeons

9-AAQS; American Orthopaedic Society

for Sports Medicine; Pediatric Orthopaedic
Society of North America; Pediatric
Orthopaedic Society of North America
n-none

n-none

9-American Academy for Cerebral Palsy

and Developmental Medicine; Pediatric
Orthopaedic Society of North America
3B-Orthopediatrics; 9-Arizona Medical
Association, American Academy for Cerebral
Palsy and Developmental Medicine, Scoliosis
Research Society, Pediatric Orthopedic
Society of North America

1-DePuy Spine, A Johnson & Johnson
Company; 2-DePuy Spine; 3B-DePuy Sping;
5-DePuy Spine; 8-Journal of Pediatric
Orthopedics; Spine
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Presentation Type

Paper #14; Poster #9;
e-Poster #52

Paper #107
e-Poster #14
e-Poster #51
Paper #79; Hand
Subspecialty Day

Paper #7, 10, 45, 49, 71,
72; e-Poster #56, 64, 72,
84; Spine Subspecialty Day

Paper #40
e-Poster #15
Paper #9

Paper #86; e-Poster #63

Poster #1; e-Poster #23;
Hand Subspecialty Day;
Sports Subspecialty Day #6

Paper #98
e-Poster #41

Paper #93, 94, 100;
e-Poster #35, 85

Paper #14; Poster #9;
e-Poster #52; Reviewer

e-Poster #56; Spine
Subspecialty Day



Name

Shymon, Stephen J.
Sielatycki, John
Sierra, Rafael J.

Silva, Mauricio
Simoni, Michael K.
Sink, Ernest L.

Sison-Williamson, Mitell
Sitoula, Prakash
Skaggs, David L.

Smith, Brian G.

Smith, John T.

Smith, Peter A.
Smith-Whitley, Kimberly
Snyder, Brian

Disclosure

n-none
n-none

1-Biomet; 2-Biomet; 3B-Biomet; 5-DePuy,

A Johnson & Johnson Company, Zimmer,
Stryker, Biomet; 8-Journal of Arthroplasty;
9-Midamerica Orthopedic Society, Maurice
Mueller Foundation, American Association of
Hip and Knee Surgeons

9-World Federation of Hemophilia

n-none

3B-Pivot

n-none
n-none

1-Biomet; 2-Medtronic, Stryker, Biomet;
3B-Meditronic, Biomet; 7-Wolters Kluwer
Health - Lippincott Williams & Wilkins;
8-Journal of Childrens Orthopaedics; Spine
Deformity; 9-Growing Spine Foundation;
Growing Spine Study Group, Medtronic
Strategic Advisory Board, Scoliosis Research
Society

2-Stryker; 3B-Stryker; 9-American Academy
of Pediatrics Orthopaedic Section, Pediatric
Orthopaedic Society of North America
1-Synthes; 3B-Ellipse Technologies,
Spineguard, Synthes; 5-Chest Wall and Spine
Deformity Research Foundation; 9-Chest Wall
and Spine Deformity Research Foundation
n-none

n-none

9-Pediatric Orthopaedic Society of North
America, Scoliosis Research Society

Presentation Type
Paper #108
e-Poster #48
e-Poster #28

e-Poster #89, 90; Reviewer
e-Poster #81

Program Committee;
Moderator; Paper

#89; e-Poster #34; Hip
Subspecialty Day #5

Paper #69

e-Poster #64

Papers #7, 12, 43, 74;
e-Posters #67, 83

Young Members Forum

Papers #7, 42,
e-Poster #73; Spine
Subspecialty Day #5

Paper #77
Poster #8
Paper #103

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name Disclosure Presentation Type
Solomito, Matthew J. n-none e-Poster #80;
Neuromuscular/Lower
Extremity Subspecialty
Day #7
Song, Kit M. 7-Hanley and Belfus; 9-AAQOS, Pediatric Reviewer; Spine
Orthopaedic Society of North America; Subspecialty Day
Scoliosis Research Society
Souchet, Philippe n-none Paper #17
Souder, Christopher D. n-none e-Poster #98:; Hand
Subspecialty Day #6; Hip
Subspecialty Day #9
Southorn, Tom n-none Poster #18
Spanos, Stephen 2-KCl Paper #55
Spence, David D. n-none Paper #90;
e-Poster #36, 68
Spinal Deformity Study n-none Paper #54
Group,
Sponseller, Paul D. 1-Globus Medical, DePuy, A Johnson & Moderator; Papers #7,

Johnson Company; 3B- DePuy, A Johnson 43, 45, 112; Poster #5;
& Johnson Company; 5-DePuy, A Johnson e-Posters #15, 56

& Johnson Company; 7-Journal of Bone and

Joint Surgery, Oakstone Medical; 8-Journal of

Bone and Joint Surgery; 9- Scoliosis Research

Society
Sridhar, Manasa n-none Neuromuscular/Lower
Extremity Subspecialty
Day #3
St. Hilaire, Tricia n-none e-Poster #73
Stanley, Philip n-none Paper #102
Stans, Anthony A. 9-Pediatric Orthopaedic Society of North Paper #386;
America e-Posters #54, 63
Starke, Matthew C. n-none Paper #98
Stebbins, Julie 8-Gait and Posture; 9-European Society of Paper #24
Movement Analysis in Adults and Children
Stech, Teri n-none POSNA Staff
Steiner, Richard n-none e-Poster #96
Stenquist, Nicole J. n-none Paper #60
Stephens, Byron n-none e-Poster #36
Fitzgerald
Sterling, Robert S. 9-AAQS; American Orthopaedic Association;  e-Posters #59, 60

Maryland Orthopaedic Association
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Name

Stevens, Peter M.

Stone, Joseph D.
Stork, Natalie

Stringer, Keith

Stuart, Emily
ANCHOR Study Group

BrAIST Study Group
Chest Wall and Spine
Deformity Study Group
Children’s Spine Study
Group

Growing Spine Study
Group

Harms Study Group

Spinal Deformity Study
Group

Stuecker, Ralf
Stuedemann, Anne
Stutz, Christopher M.

Sucato, Daniel J.

Sun, Dan

Sun, Michael

Sund, Sarah A.
Suprenant, Danielle
Swaroop, Vineeta T.

Swart, Eric F.
Swindell, Hasani

Disclosure

1-Orthofix, Inc.; 2-Orthofix, Inc.; 3B-Orthofix,
Inc.; 8-Wolters Kluwer Health - Lippincott
Williams & Wilkins =Journal of Pediatric
Orthopaedics

n-none
n-none
n-none
n-none
n-none

n-none
5-DePuy Synthes Spine

5-DePuy, A Johnson & Johnson Company
5-Growing Spine Foundation

5-DePuy, A Johnson & Johnson Company;
OREF

n-none

3B-Synthes
9-Pediatric Orthopaedic Practitioner’s Society
n-none

3C-Orthopaediatrics; 7-Saunders/Mosby-
Elsevier; 9-AAQS, Pediatric Orthopaedic
Society of North America, Scoliosis Research
Society

n-none

n-none

n-none

n-none

7-Up to Date-online publication; 9-Pediatric
Orthopaedic Society of North America
n-none

n-none

Presentation Type

Papers #22, 55

Paper #95

Paper #4

e-Poster #2

Poster #9

Paper #37; Hip
Subspecialty Day #7
Paper #70

Spine Subspecialty Day #4

e-Poster #73

Paper #43, 44; Spine
Subspecialty Day #4
Paper #44; e-Poster #56

Paper #50

Spine Subspecialty Day #6
e-Poster #71

Paper #3, 75; Hand
Subspecialty Day
Reviewer; Moderator;
Papers #7, 29, 30, 31,
e-Posters #11, 25, 32, 61;
Hip Subspecialty Day #5
Paper #57

e-Poster #44

Paper #4

Sports Subspecialty Day #4
Paper #111

Paper #6
Spine Subspecialty Day #4

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.
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Name

Talwalkar, Vishwas R.

Taylor, Daveda

Tenfelde, Allison
Teske, Noelle
Thacker, Mihir

Theologis, Tim

Thomas, Valorie K.

Thompson, George H.

Thompson, Norfleet B.

Thomson, Karen M.
Thuet, Earl David
Tolo, Vernon T.

Tompkins, Bryan J.

Toy, Kristin A.
Trousdale, Robert T.

Troy, Michael J.
Trupia, Evan Paul
Tsai, Min-Fnag

Disclosure

n-none

n-none

n-none
n-none

9-Pediatric Orthopaedic Society of North

America

7-Gait and Posture; 8-Gait and Posture;
9-British Orthopaedic Association

n-none

3A-Son - representative for NuSpine

Medical Technologies; 3C-OrthoPediatrics;
SpineForm; 6-Son - representative for
NuSpine Medical Technologies; 7-Lippincott;
8-Journal of Pediatric Orthopedics; 9-Societe
Internationale de Chirurgie Orthopedique et de

Traumatologie
n-none
n-none
n-none

7-Journal of Bone and Joint Surgery -
American, Wolters Kluwer Health - Lippincott
Williams & Wilkins; 8-Journal of Bone and

Joint Surgery - American

9-Pediatric Orthopaedic Society of North

America,; AAOS
n-none

1-DePuy, A Johnson & Johnson Company,
Wright Medical Technology, Inc., MAKO;
3B-DePuy, A Johnson & Johnson Company,
Wright Medical Technology, Inc., MAKO

n-none
n-none
n-none
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Presentation Type
Paper #19, 20, 63, 68;
e-Poster #21; Spine
Subspecialty Day #3;
Neuromuscular/Lower
Extremity Subspecialty Day
#10
Neuromuscular/Lower
Extremity Subspecialty
Day #3
Poster #7
Paper #22
e-Poster #16

Paper #24

e-Poster #71; Spine
Subspecialty Day #8
Paper #40, 43

Paper #90

Paper #677

Spine Subspecialty Day #1
Young Members Forum

Poster #19; e-Poster #18

Sports Subspecialty Day #3
e-Poster #25, 28, 34

Paper #103
Spine Subspecialty Day #4
e-Poster #92



Name

Tuten, Hans Robert

Upasani, Vidyadhar V.
Urrutia, Megan
Valero-Cuevas, Francisco
Vanderhave, Kelly L.
Venkatesan, Arun

Verma, Kushagra

Verma, Satyendra
Virostek, Donald D.

Vitale, Michael G.

Vuillermin, Carley
Walker, Janet

Wall, Lindley B.
Wallace, Juanita Jean
Wang, Claire

Wang, Peter

Ward, W. Timothy
Warner, William C.

Warnick, Drew Eugene
Wasser, Aubrey M.
Wasserstein, David

Disclosure

1-Amedica; 4-Amedica, Doctors Research
Group

n-none

n-none

n-none

n-none

n-none

n-none

n-none

9-American Board for Certification in Orthotics,
Prosthetics, and Pedorthics inc.

1-Biomet; 3B-Biomet; Stryker; 5-Biomet;
Childrens Spine Foundation; OREF;
9-Childrens Spine Foundation; IPOS; Pediatric
Orthopaedic Society of North America

n-none
n-none

n-none
n-none

n-none

n-none

n-none

3C-Medtronic Sofamor Danek, Medtronic
Sofamor Danek; 7-Saunders/Mosby-Elsevier,
Saunders/Mosby-Elsevier; 9-Clinical
Orthopaedic Society

n-none

n-none

n-none

Presentation Type

Paper #9

Paper #42

Paper #18

Hand Subspecialty Day #1
e-Poster #82

Poster #5

e-Poster #64, 84

e-Poster #64

Paper #18

e-Moderator; Paper #7,

72; e-Poster #73; Spine
Subspecialty Day #4;
Neuromuscular/Lower
Extremity Subspecialty Day
#10;

Hand Subspecialty Day #2
Paper #19, 20, 63, 68;
e-Poster #21, 99; Spine
Subspecialty Day #3

Hand Subspecialty Day
Paper #20, 68

Paper #6

Sports Subspecialty Day #3
Paper #92

Paper #90; e-Poster #36,
68; Spine Subspecialty Day

Sports Subspecialty Day #8
Paper #100
e-Poster #93

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/ paid
presentation for a company or supplier; 3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a
company or supplier; 4-Stock or stock options in a company or supplier; 5-Research support from a company or
supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or mate-
rial support from publishers; 8-Medical/ orthopaedic publications editorial/ governing board; 9-Board member/
committee appointments for a society; n-no conflicts. Boldface indicates member of POSNA Board of Directors.
For full information, refer to page 7.

-59-



P

SNA

2014 Disclosure Listing (cont.)

Name

Waters, Peter M.

Watkins, Summer
Wattenbarger, J. Michael

Watts, Hugh G.
Weatherford, Brian M.
Wei, Quingxia
Weinstein, Stuart L.

Weiss, Jennifer M.

Welling, Benjamin D.
Wells, Lawrence
Wenger, Dennis R.

Wheeler, Lesley
White, Hank
White, Klane K.

Wilcox, Melissa J.
Willimon, Samuel Clifton
Wilson, David Joseph
Wilson, Kristina

Wilson, Philip L.

Disclosure

4-Celgene, Sangamo; 7-Wolters Kluwer
Health - Lippincott Williams & Wilkins, Wolters
Kluwer Health - Lippincott Williams & Wilkins;
8-Wolters Kluwer Health - Lippincott Williams
& Wilkins; 9-American Society for Surgery of
the Hand, Pediatric Orthopaedic Society of
North America

n-none

2-K2M; 9-Scoliosis Research Society;
Pediatric Orthopaedic Society of North
America

n-none

n-none

n-none

7-Wolters Kluwer Health - Lippincott Williams
& Wilkins; 8-Journal of Bone and Joint Surgery
- American

9-AAQS, AAOS, California Orthopedic
Association, Pediatric Orthopaedic Society of
North America

n-none
9-Philadelphia Orthopaedic Society
3B-OrthoPediatrics; 4-Rhino Pediatric
Orthopedic Designs; 7-Wolters Kluwer Health
- Lippincott Williams & Wilkins; 8-Journal of
Pediatric Orthopedics,Journal of Children’s
Orthopedics

n-none

n-none

2-Shire HGT, Biomarin Pharmaceuticals,
Genzyme; 5-Biomarin Pharmaceuticals;
7-UptoDate; 8-Journal of Pediatric
Orthopedics; 9-Pediatric Orthopaedic Society
of North America

n-none
3B-Smith & Nephew Endoscopy
n-none

n-none

7-Elsevier
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Presentation Type

e-Poster #85; Hand
Subspecialty Day #4

e-Poster #40
Paper #35

COUR Symposium

Hip Subspecialty Day #1
Paper #82

Paper #70

Reviewer; Moderator;
Sports Subspecialty

Day; e-Poster #23; Hand
Subspecialty Day #5;
Sports Subspecialty Day #6
Paper #99

e-Moderator; Poster #8
Moderator; Hip
Subspecialty Day #9

Hand Subspecialty Day
Paper #20, 68
Reviewer; Paper #8, 34;
e-Poster #13

e-Poster #22

Sports Subspecialty Day #8
e-Poster #18

Paper #14; Poster #9
Paper #107



Name

Wimberly, Robert L.
Wingerter, Scott A.
Winkler, Jennifer A.
Wise, Kelsey

Wolfstadt, Jesse Isaac

Wong, Man Sang
Woods, Jessica R.

Worrall, Douglas M.
Wren, Tishya

Wright, James G.

Wright, Margaret
Wu, Shi-Liang

Yang, Charles Inshik
Yaszay, Burt

Yazici, Muharrem

Yen, Yi-Meng

Yilmaz, Guney
Yoo, Won Joon

Disclosure
n-none
n-none
n-none
n-none
n-none
n-none
n-none

n-none
4-Arthrocare; 5-Ultraflex, National Institutes of
Health-NIAMS & NICHD; 9-Gait and Clinical
Movement Analysis Society

7-Journal of Bone and Joint Surgery -
American; Saunders/Mosby-Elsevier;
8-Journal of Bone and Joint Surgery -
American

n-none

n-none

n-none

1-Orthopediatrics, K2M; 2-DePuy, A Johnson
& Johnson Company, K2M; 3B-K2M,
Orthopaediatrics, DePuy, A Johnson &
Johnson Company, Medtronic Sofamor Danek;
5-DePuy, A Johnson & Johnson Company,
Harms Study Group; 8-Spine Deformity;
9-Scoliosis Research Society, POSNA, AAOS
2-Ellips Technologies, DePuy Synthes;
3B-None; 8-Acta Orthopedica Traumatologica
e Turcica, Spine Deformity Surgery, Journal of
Children’s Orthopedics; 9-European Pediatric
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President
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2014 SCIENTIFIC PROGRAM

WEDNESDAY, APRIL 30, 2014

1:30 PM-1:39 PM

QSVI

INTRODUCTION AND OPENING REMARKS

Moderator: James O. Sanders, MD
Presider: Kerwyn C. Jones, MD
e-Moderator: James G. Wright, MD

1:40 PM-1:44 PM
1 (page 87)

1:45 PM-1:49 PM
2 (page 89)

1:50 PM-1:54 PM
3 (page 90)

1:55 PM-2:03 PM

Impact of Clinical Practice Guidelines on the Treatment of
Pediatric Femur Fractures

Matthew E. Oetgen, MD; Allison M. Blatz, BA;

Allison Matthews, MSCR

Children’s National Medical Center, Washington, DC

Association of Pediatric Fractures with Serum Vitamin D Levels
Compared To Non-fracture Community Controls

Barbara Minkowitz, MD; Barbara Cerame;

Eileen Blechman Poletick, RN, DNP; Sherri Luxenberg;
Nicole Danielle Formoso; Renee Eng; Samantha Nicole Easton;
Jonathan Chevinsky; Scott Musial; Lior Fusman;

Connor Jordan; Ben H. Lee, MD, MPH, MSc

Atlantic Health System, Morristown, NJ

Radiation Exposure During Fixation of Pediatric
Supracondylar Humerus Fractures: Are Lead Shields Important?

Jeffrey E. Martus, MD, MS; Melissa A. Hilmes;
Christopher M. Stutz, MD; Jonathan G. Schoenecker, MD, PhD;
Steven A. Lovejoy, MD; Gregory A. Mencio, MD

Vanderbilt Children’s Hospital, Nashville, TN

DISCUSSION

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.

See pages 17 - 62 for financial disclosure information.
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2:04 PM-2:08 PM
4 (page 92)

2:09 PM-2:13 PM
5 (page 93)

2:14 PM-2:18 PM
6 (page 94)

2:19 PM-2:27 PM

2:28 PM-2:32 PM
7 (page 95)

To Cast, to Saw, and Not to Injure: Can Safety Strips Decrease
Cast Saw Injuries?

Natalie C. Stork, MD; Rachel L. Lenhart, MS; Blaise A. Nemeth, MD, MS;
Kenneth |. Noonan, MD; Sarah A. Sund, BS;
Matthew A. Halanski, MD

University of Wisconsin Madison, School of Medicine and Public
Health, Madison, WI

Appropriateness and Adequacy of Splints Applied for
Pediatric Fractures in an Emergency Department/Urgent
Care Environment

Brandon S. Schwartz, MPH; Joshua M. Abzug, MD
University of Maryland School of Medicine, Baltimore, MD

Prevention and Screening Programs for Anterior Cruciate
Ligament Injuries in Young Athletes: A Cost-Effectiveness
Analysis

Eric F. Swart, MD; Lauren H. Redler, MD;

Peter D. Fabricant, MD, MPH; Bert R. Mandelbaum, MD;
Christopher S. Ahmad, MD; Y. Claire Wang, MD, ScD

Columbia University Medical Center and Mailman School of Public
Health of Columbia University, New York, NY

DISCUSSION

Creation of a Consensus-Based Checklist for the Response to
Intraoperative Neuromonitoring Changes in Pediatric Spine
Surgery

Michael G. Vitale, MD; Gregory 1. Pace, BA; Margaret L. Wright, BS;
Hiroko Matsumoto, MA; Behrooz A. Akbarnia, MD; John P. Dormans, MD;
John B. Emans, MD; Mark A. Erickson, MD; John (Jack) M. Flynn, MD;
Steven D. Glassman, MD; Michael P. Glotzbecker, MD;

Kamal N. Ibrahim, MD; Stephen ]. Lewis, MD; Scott |. Luhmann, MD;
James ]. McCarthy, MD; Peter O. Newton, MD; David W. Polly, Jr, MD;
B. Stephens Richards, 111, MD; James O. Sanders, MD;

Suken A. Shah, MD; David L. Skaggs, MD; John T. Smith, MD;

Paul D. Sponseller, MD; Daniel |. Sucato, MD, MS;

Reinhard D. Zeller, MD, DSc, FRCSC; David P. Roye, Jr, MD;
Lawrence G. Lenke, MD

Morgan Stanley Children’s Hospital of New York Presbyterian

tLOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.
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2:33 PM-2:37 PM
8 (page 97)

2:38 PM-2:42 PM
9 (page 99)

2:43 PM-2:51 PM

2:52 PM-2:56 PM
10 (page 100)

2:57 PM-3:01 PM
11 (page 102)

3:02 PM-3:06 PM
12 (page 103)

3:07 PM-3:15 PM

Effectiveness of the “Spine At Risk” Safety Program
Walter F. Krengel, 111, MD; Courtney M. O’Donnell, MD;

Nicole Burkette-Ikebata, MPH; Emma K. Satchell, BA;
Viviana Bompadre, PhD; Klane K. White, MD, MSc

Seattle Children’s Hospital, Seattle, WA

Comparison of Imaging Methods and Radiation Exposure in
Posterior Spinal Fusions for Scoliosis

Victoria Kuester, MD; Hans Robert Tuten, MD;
Chester Howard Sharps, MD; Jacob Riis, MD; John Ryan Quinn, MSIV

Virginia Commonwealth University Health System, Richmond, VA
DISCUSSION

What is the Anticipated U.S. Cost of Pedicle Screw vs. Luque
Wire Instrumentation for Neuromuscular Scoliosis Surgery?

A. Noelle Larson, MD; Suken A. Shah, MD; Scott |. Luhmann, MD;
David W. Polly Jr, MD

Multicenter Study (Mayo Clinic; A. I. DuPont; Washington University;
U. of Minnesota)

Clinical Impact of Adopting a Novel Post Operative Pathway on
Post Operative Stay Following Posterior Spinal Fusion for
Adolescent Idiopathic Scoliosis

David E. Lazarus, MD; Benjamin L. Geddes, BS; Robert |. Owen, BS;
Phillip M. Mitchell, MD; Michael L. Schmitz, MD;
Dennis P. Devito, MD; Nicholas D. Fletcher, MD

Emory University, Atlanta, GA

Implementation of an Accelerated Discharge Pathway Reduced
Hospital Stay Following Posterior Spinal Fusion for Adolescent
Idiopathic Scoliosis by Nearly 50%: A Multicenter Comparative
Study

Nicholas D. Fletcher, MD; Lindsay M. Andras, MD;

David E. Lazarus, MD; Robert |. Owen, BS; Benjamin ]. Geddes, BS;
Jessica Cao, BS; David L. Skaggs, MD; Timothy S. Oswald, MD;
Robert W. Bruce, MD

Emory University, Atlanta, GA

DISCUSSION

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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3:16 PM-3:20 PM Improving the Process of Care for Developmental Dysplasia
13 (page 104) of the Hip

Mackenzie M. Herzog, BA; Tim Schrader, MD
Children’s Healthcare of Atlanta

3:21 PM-3:25 PM Evaluation of Patient Satisfaction Scores in Pediatric
14 (page 105) Orthopaedics

Lee S. Segal, MD; Carla Plantikow, M.Sc.; Randon Hall, MD, MBA;
Kristina Wilson, MD, MPH; M. Wade Shrader, MD

Phoenix Children’s Hospital, Phoenix, AZ

3:26 PM-3:30 PM The Use of 6 Axis External Fixation is Overall More
15 (page 106) Cost-effective than Ilizarov for Canadian Health Care Centers

Elisabeth Leblanc, MD; Khalid Alkhelaifi, MD;
Mohammad Alzahrani, MD; Marie Gdalevitch, MD

Shriners Hospital for Children, Montreal, QB, CANADA
3:31 PM-3:39 PM DISCUSSION

3:40 PM-4:00 PM BREAK

FOOT/ANKLE

Moderator: Steven L. Frick, MD
Presider: Pooya Hosseinzadeh, MD
e-Moderator: Scott |. Mubarak, MD

4:01 PM-4:05 PM Ponseti Corrected Clubfeet At Age Two Years:
16 (page 107) Is the Story Finished?

B. Stephens Richards I1I, MD; Shawne Faulks, MSN, RN, CNS;
Lori A. Karol, MD

Texas Scottish Rite Hospital for Children, Dallas, TX

4:06 PM-4:10 PM Surgical Treatment of Congenital Idiopathic Clubfoot After
17 (page 108) “French” Functional Treatment: Outcome in a 10-Year Pro Study

Nicolas Bocahut; Dr. Philippe Souchet; Brice llharreborde, MD;
Keyvan Mazda, MD

Robert Debre Hospital, Paris, FRANCE

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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4:11 PM-4:15 PM
18 (page 109)

4:16 PM-4:24 PM

4:25 PM-4:29 PM
19 (page 110)

4:30 PM-4:34 PM
20 (page 112)

4:35 PM-4:39 PM
21 (page 113)

4:40 PM-4:48 PM

4:49 PM-4:53 PM
22 (page 114)

4:54 PM-4:58 PM
23 (page 116)

Objective Measurement of Brace Compliance in Idiopathic
Clubfoot Treatment

Donald D. Virostek, CPO; Kevin Felton, CPO; Megan Urrutia, MPO;
Shawne Faulks, RN; Karl E. Rathjen, MD; B. Stephens Richards I1I, MD

Texas Scottish Rite Hospital for Children, Dallas, TX
DISCUSSION

Recurrent Forefoot Adductus is a Predictor of Future Surgery in
Clubfeet Treated by Ponseti Casting

Pooya Hosseinzadeh, MD; Erik D. Peterson, MD; Ryan D. Muchow, MD;
Henry]. lwinski, MD; Janet L. Walker, MD; Vishwas R. Talwalkar, MD;
Todd A. Milbrandt, MD, MS

Lexington Shriners Hospital for Children, Lexington, KY

Is the Anterior Tibialis Weaker After Transfer in Children
with Clubfeet?

Hank White, PT, PhD; Juanita |. Wallace, MS;

Samuel F. Augsburger, MS; Todd A. Milbrandt, MD, MS;
Vishwas R. Talwalkar, MD; Ryan D. Muchow, MD;

Henry |. lwinski, MD; Janet Walker, MD

Shriners Hospital for Children and University of Kentucky
Department of Orthopaedic Surgery, Lexington KY

Determination of Peak Growth Acceleration from Ossification
of the Calcaneal Apophysis

Allen Nicholson, BS; Raymond W. Liu, MD; James O. Sanders, MD;
Daniel Cooperman, MD

Yale School of Medicine, New Haven, CT
DISCUSSION

Prospective Comparison of Subtalar Arthroereisis to
Lateral Column Lengthening for Painful Flatfeet

David Chong, MD; Bruce A. MacWilliams; Theresa A. Hennessey, MD;
Noelle Teske, MSc; Peter M. Stevens, MD

University of Utah, Salt Lake City, UT

Rate of Correction and Recurrence of Ankle Valgus in Children
using a Transphyseal Medial Malleolar Screw

Frank M. Chang, MD; Julie Ma, BA; Zhaoxing Pan, MB, PhD;
Liliana Hoversten, BA; Eduardo N. Novais, MD

Children’s Hospital Colorado, Aurora, CO

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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4:59 PM-5:03 PM Using the Oxford Ankle Foot Questionnaire to Evaluate

24 (page 117) Children with Flexible Flatfeet. A Comparison with Typically
Developing Feet and Cerebral Palsy

Alpesh Kothari, MD; Julie Stebbins, PhD; Amy Beth Zavatsky, PhD;
Tim Theologis, MSc, PhD, FRCS

Nuffield Orthopaedic Centre, Oxford, UNITED KINGDOM

5:04 PM-5:12 PM DISCUSSION

THURSDAY, MAY 1, 2014

8:00 AM-8:04 AM  WELCOME AND REMARKS

HIP

Moderator: Ernest L. Sink, MD
Presider: Kevin E. Klingele, MD
e-Moderator: David A. Podeszwa, MD

8:04 AM-8:08 AM  Successful Pavlik Harness Treatment for Developmental
25 (page 118) Dysplasia of the Hip and Normal X-Ray at Age Two:
Is aLonger Follow-up Necessary?

Nanni . Allington, MD
CHR Citadelle, Liege, BELGIUM

8:09 AM-8:13 AM  Radiographic Follow-up for DDH after 6 Months of Age:
26 (page 119) Are X-Rays Necessary after a Normalized Ultrasound?

Eric ]. Sarkissian, BS; John (Jack) M. Flynn, MD;
Wudbhav N. Sankar, MD

The Children’s Hospital of Philadelphia, Philadelphia, PA

8:14 AM-8:18 AM  The Complication Rate for Treatment of Developmental
27 (page 120) Dysplasia of the Hip with the Pavlik Harness

Valentin Noriega, Sr, MD; Carlos Alejandro Brambila, MD;
Pablo Castaiieda, MD

Shriners Hospital for Children, Mexico City, MEXICO

8:19 AM-8:27 AM  DISCUSSION

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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8:28 AM-8:32 AM
28 (page 121)

8:33 AM-8:37 AM
29 (page 122)

8:38 AM-8:42 AM
30 (page 123)

8:43 AM-8:51 AM

8:52 AM-8:56 AM
31 (page 124)

8:57 AM-9:01 AM
32 (page 125)

9:02 AM-9:06 AM
33 (page 126)

A Re-evaluation of Commonly Accepted Risk Factors for
Developmental Dysplasia of the Hip: Population-based

Cohort Study

Andreas Roposch, MD, MSc, FRCS; Evangelia Protopapa, MSc;
Saboura Mahdavi; Olivia Malaga-Shaw; Yael Gelfer, MID; Ajay Asokan;
Paul Humphries, MBBS; Fatima [ichi; Rumana Omar

Great Ormond Street Hospital for Children, UCL Institute of Child Health,
London, UNITED KINGDOM

Association between Referral Pattern and Prevalence of
Developmental Dysplasia of the Hip (DDH):
A Prospective Cohort Study

Benjamin Escott, MBBS, MSc; Augusta Lloyd, MS;
Lauren Paraison, BA; Chan-Hee Jo, PhD; Adriana De La Rocha, MS;
Daniel |. Sucato, MD, MS

Texas Scottish Rite Hospital for Children, Dallas, TX

Referral for Breech Presentation does Not Correlate with a
Diagnosis of DDH in Children Less than One Year of Age

Daniel ]. Sucato, MD, MS; Augusta Lloyd, MS;
Adriana De La Rocha, MS; Brigid N. Maloney, MS;
Erica Flores, RN MSN; Lauren Paraison, BA

Texas Scottish Rite Hospital for Children, Dallas, TX
DISCUSSION

Residual Dysplasia after Treatment with Pemberton vs.
Salter Osteotomy for DDH: Mean 10-Year Follow-up

Daniel ]J. Sucato, MD, MS; Adriana De La Rocha, MS;
Chester |. Donnally, 111, BS; Brigid N. Maloney, MS;
David A. Podeszwa, MD; Lori A. Karol, MD

Texas Scottish Rite Hospital for Children, Dallas, TX

The Medial Dye Pool Revisited: Correlation Between
Arthrography and MRI in Closed Reductions for DDH

Itai Gans, BS; Wudbhav N. Sankar, MD
Children’s Hospital of Philadelphia, Philadelphia, PA

Age at Presentation does Not Influence Failure Rate of
Open Reduction of an Idiopathic Dislocated Hip

Chukwudi K. Chukwunyerenwa, MD; Adriana De La Rocha, MS;
Brigid N. Maloney, MS; Yavuz Saglam, MD; Megan Lynn Young, MD;
David A. Podeszwa, MD; Karl E. Rathjen, MD

Texas Scottish Rite Hospital for Children, Dallas, TX

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
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9:07 AM-9:15 AM

9:16 AM-9:20 AM
34 (page 127)

9:21 AM-9:25 AM
35 (page 128)

9:26 AM-9:30 AM
36 (page 129)

9:31 AM-9:39 AM

9:40 AM-9:44 AM
37 (page 130)

9:45 AM-9:49 AM
38 (page 132)

DISCUSSION

Patient Factors Associated with Delayed
Diagnosis of Developmental Dysplasia of the Hip
Antoinette W. Lindberg, MD; Klane K. White, MD;
Viviana Bompadre, PhD; Amanda Celest Roof, MD;
Emma K. Satchell, BA

Seattle Children’s Hospital, Seattle, WA

Efficacy and Satisfaction Comparing Two Braces in the
Treatment of DDH: A Randomized Clinical Pilot

Virginia F. Casey, MD; |. Michael Wattenbarger, MD;
Christian Clark, MD

OrthoCarolina, Charlotte, NC

Long-term Outcomes of Operative and Nonoperative Treatment
of Congenital Coxa Vara

David W. Roberts, MD; Yavuz Saglam, MD, Adriana De La Rocha, MS;
Brigid N. Maloney, MS; Harry Kwang-Woo Kim, MD

Texas Scottish Rite Hospital for Children, Dallas, TX
DISCUSSION

Severity of Dysplasia and Patient Activity Predict Age of
Presentation for Periacetabular Osteotomy for Symptomatic
Hip Dysplasia

Travis Matheney, MD; Young Jo Kim, MD, PhD; Ira Zaltz, MD;
John C. Clohisy, MD; David Zurakowski, PhD; Michael B. Millis, MD;
The ANCHOR Study Group

Boston Children’s Hospital, Boston, MA

Total Hip Arthroplasty in Patients 21 and Younger Using Highly
Cross Linked Polyethylene: Excellent Survivorship at 5 Years

Frank C. Bohnenkamp, MD; Gail Pashos; Adam Sassoon, MD;
Geneva Baca, BA; John C. Clohisy, MD

Washington University, St. Louis, MO

tLOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.
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9:50 AM-9:54 AM
39 (page 133)

9:55 AM-10:03 AM

Periacetabular Osteotomy for the Treatment of Acetabular
Dysplasia Secondary to Charcot-Marie-Tooth Disease is
Associated with Similar Clinical Improvement but Higher
Complication Rate when Compared to Developmental Dysplasia
of the Hip

Eduardo N. Novais, MD; Young Jo Kim, MD, PhD; Patrick M. Carry;
Michael B. Millis, MD

Boston Children’s Hospital, Boston, MA

DISCUSSION

10:04 AM-10:19 AM DISTINGUISHED ACHIEVEMENT AWARD

10:20 AM-10:34 AM

BREAK

CONCURRENT SESSION 1I: SPINE
Moderator: Daniel |. Sucato, MD, MS

Presider: A. Noelle Larson, MD

e-Moderator: Michael G. Vitale, MD

10:35 AM-10:39 AM ¢ Final Fusion after Growing Rod Treatment for Early Onset

40 (page 134)

10:40 AM-10:44 AM
41 (page 135)

10:45 AM-10:49 AM
42 (page 136)

Scoliosis: Is it Really Final?

Connie Poe-Kochert, CNP; Claire Shannon, MD; Jeff B. Pawelek, BS;
George H. Thompson, MD; Christina K. Hardesty, MD;

David S. Marks, FRCS; Behrooz A. Akbarnia, MD;

Richard E. McCarthy, MD; John B. Emans, MD

Rainbow Babies and Children’s Hospital, Cleveland, OH

Pulmonary Outcomes of VEPTR Expansion Thoracoplasty in
Early Onset Scoliosis

Vincent F. Deeney, MD; Ozgur Dede, MD; Etsuro K. Motoyama;
Charles I. Yang, BS, MD, MS; Rebecca Mutich, BS; Austin Bowles, MS

Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA

Delayed VEPTR Implantation Results in Similar Radiographic
Outcomes with Fewer Complications

Vidyadhar S.V. Upasani, MD; John B. Emans, MD;
John T. Smith, MD; Randal R. Betz, MD; John (Jack) M. Flynn, MD;
Michael P. Glotzbecker, MD

Boston Children’s Hospital, Boston, MA

10:50 AM-10:58 AM DISCUSSION

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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10:59 AM-11:03 AM
43 (page 137)

11:04 AM-11:08 AM
44 (page 139)

11:09 AM-11:13 AM
45 (page 140)

11:14 AM-11:22 AM

11:23 AM-11:27 AM
46 (page 141)

¢ Traditional Growing Rods versus Magnetically Controlled
Growing Rods in Early Onset Scoliosis:
A Case-matched Two-Year Study

Behrooz A. Akbarnia, MD; Kenneth M.C. Cheung, MD;

Gokhan H. Demirkiran, MD; Hazem B. Elsebaie, MD;

John B. Emans, MD; Charles E. Johnston I, MD;

Gregory M. Mundis, MD; Hilali H. Noordeen, FRCS;

Jeff B. Pawelek, BS; David L. Skaggs, MD; Paul D. Sponseller, MD;
George H. Thompson, MD; Muharrem Yazici, MD;

Growing Spine Study Group

San Diego Center for Spinal Disorders, La Jolla, CA

¢ Case-matched Comparison of Spinal Fusion versus Growing
Rods for the Surgical Treatment of Progressive Idiopathic
Scoliosis in Skeletally Immature Patients

Jeff B. Pawelek, BS; Burt Yaszay, MD; Stacie Nguyen, MPH;

Peter O. Newton, MD; Gregory M. Mundis, MD;

Behrooz A. Akbarnia, MD; Harms Study Group;

Growing Spine Study Group

Rady Children’s Hospital, San Diego, CA

A Prospective Multi-center Study of Neuromonitoring for
Cerebral Palsy Scoliosis: The Nature and Rate of Alerts
and Recovery of Changes

Suken A. Shah MD; Paul D. Sponseller, MD; Peter O. Newton, MD;
Burt Yaszay, MD; Firoz Miyanji, MD; Amer F. Samdani, MD;
Mark F. Abel, MD; The Harms Study Group

Nemours/Alfred 1. duPont Hospital for Children, Wilmington, DE
DISCUSSION

Genetic Test for Progression of Adolescent Idiopathic Scoliosis:
Clinical Experience versus Historical Controls

Keith P. Mankin MD
Raleigh Orthopaedic Clinic, Raleigh, NC

+LOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.
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11:28 AM-11:32 AM
47 (page 142)

11:33 AM-11:37 AM
48 (page 143)

11:38 AM-11:46 AM

11:47 AM-11:51 AM
49 (page 144)

11:52 AM-11:56 AM
50 (page 145)

11:57 AM-12:01 PM
51 (page 147)

12:02 PM-12:10 PM

Effectiveness of Spinecor Brace versus Rigid Brace for
Treatment of Adolescent Idiopathic Scoliosis:

A Prospective Randomized Controlled Trial using

the Scoliosis Research Society Standardized Criteria

Jing Guo; Tsz Ping Lam, MBBS, FRCSE; Man Sang Wong, CPO, PhD;
Bobby Kin Wah Ng, MD; Kwong Man Lee; King Lok Liu;

Alec Lik Hang Hung; Fiona Wai Ping Yu; Yong Qiu; Jack C-Y Cheng, MD
Department of Orthopaedics and Traumatology, The Chinese University
of Hong Kong, Shatin, HONG KONG

The Use of Chewing Gum Postoperatively in Pediatric
Scoliosis Patients Facilitates an Earlier Return to Normal
Bowel Function

Jonathan K. Jennings, MD; |. Scott Doyle, MID; Shawn R. Gilbert, MD;
Michael |. Conklin, MD; Joseph G. Khoury, MD

Children’s of Alabama, Birmingham, AL
DISCUSSION

The Effect of Time and Fusion Length on Motion of the
Un-fused Lumbar Segments in Adolescent Idiopathic Scoliosis
Michelle Marks, PT, MA; Tracey Bastrom, MA;

Maty Petcharaporn, BS; Suken A. Shah, MD; Amer Samdani, MD;
Randal R. Betz, MD; Baron Lonner, MD; Firoz Miyanji, MD;

Peter O. Newton, MD

Setting Scoliosis Straight Foundation, San Diego, CA

A Prospectively Collected Multi-center Cohort Analysis of
Anterior versus Posterior Spinal Fusion for Lenke 5
(Thoracolumbar/Lumbar) Adolescent Idiopathic Scoliosis
Mark A. Erickson, MD; Brendan Caprio, BS; Sumeet Garg, MD;
Cameron R. Niswander, BA; Zhaoxing Pan, MB, PhD;

John B. Emans, MD; Spinal Deformity Study Group

Children’s Hospital Colorado, Aurora, CO

¢ Safety of Topical Vancomycin for Pediatric Spinal Deformity:
Non-Toxic Serum Levels with Supratherapeutic Drain Levels

Sheyan |. Armaghani, MD; Travis |. Menge, MD; Steven A. Lovejoy, MD;
Gregory A. Mencio, MD; Jeffrey E. Martus, MD, MS

Vanderbilt Children’s Hospital, Nashville, TN

DISCUSSION

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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12:11 PM-12:15 PM Does Leveling the Upper Thoracic Spine have any Impact on

52 (page 149) Post-operative Clinical Shoulder Balance in Lenke 1 and 2
Patients?

Dzulkarnain Amir, MD; Burt Yaszay, MD; Carrie E. Bartley, MA;
Tracey P. Bastrom, MA; Peter O. Newton, MD

Rady Children’s Hospital, San Diego, CA

12:16 PM-12:20 PM Complications Associated with Temporary Internal Distraction
53 (page 150) in Severe Scoliosis

Graham T. Fedorak, MD, FRCSC; Robert H. Cho, MD

Shriner’s Hospital for Children, Los Angeles, CA

12:21 PM-12:25 PM Do Crosslinks Improve Clinical or Radiographic Outcomes
54 (page 151) of Posterior Spinal Fusion with Pedicle Screws in Adolescent
Idiopathic Scoliosis? A Multi-center Cohort Study

Sumeet Garg, MD; Cameron R. Niswander, BA; Zhaoxing Pan, MB, PhD;
Mark A. Erickson, MD; Spinal Deformity Group

Children’s Hospital Colorado, Aurora, CO

12:26 PM-12:34 PM  DISCUSSION

CONCURRENT SESSION II: LE'/NM
Moderator: Lori A. Karol, MD

Presider: Amy L. Mclntosh, MD

e-Moderator: Henry (Hank) G. Chambers, MD

10:35 AM-10:39 AM Epidural Anesthesia versus Continuous Peripheral Nerve
55 (page 152) Blocks for Pain Management Following Lower Extremity Long
Bone Osteotomies in Pediatric Patients

Jeremy D. Onnen, MD; Jonathan R. Knott, BS, MS;
Stephanie M. Holmes, MD; Stephen P. Spanos, MD;
Jay Harnden, MD; Peter M. Stevens, MD

University of Utah School of Medicine, Primary Children’s Hospital,
Salt Lake City, UT

10:40 AM-10:44 AM Results of Tibial Epiphysiodesis using Eight-Plate in Leg
56 (page 154) Length Discrepancy

Elodie Gaumeétou; Brice Ilharreborde; G.F. Pennegot; Keyvan Mazda
Robert Debre Hospital, Paris, FRANCE

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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10:45 AM-10:49 AM
57 (page 155)

10:50 AM-10:58 AM

10:59 AM-11:03 AM
58 (page 156)

11:04 AM-11:08 AM
59 (page 158)

11:09 AM-11:13 AM
60 (page 159)

11:14 AM-11:22 AM

11:23 AM-11:27 AM
61 (page 160)

11:28 AM-11:32 AM
62 (page 161)

Circular External Fixation for Correction of Deformity in
Blount Disease

Stephanie W. Mayer, MD; Dan Sun, BS; Robert K. Lark, MD;
Robert D. Fitch, MD

Duke University Medical Center, Durham, NC
DISCUSSION

EOS as aNew Means of Accessing Femoral Version:
A Comparision Study of EOS versus Computed Tomography

M. Lucius Pomerantz, MD; Diana A. Glaser, PhD; Amy Fredrick;
Josh Doan, MEng; Sita Kumar; Eric W. Edmonds, MD

Rady Children’s Hospital, San Diego, CA

Core Decompression and Bone Marrow Aspirate Concentrate
for Treatment of Perthes Disease

Karen Bovid, MD; Tim Schrader, MD
Children’s Orthopaedics of Atlanta, Atlanta, GA

Efficacy of the Modified Brostrom Repair for Adolescent
Patients with Chronic Lateral Ankle Instability

Jared T. Lee, MID; Adam Y. Nasreddine, MA; Nicole |. Stenquist, BA;
Mininder S. Kocher, MD, MPH

Boston Children’s Hospital, Boston, MA
DISCUSSION

The Fate of the Neuromuscular Hip after
Spinal Fusion

Lindsay M. Crawford, MD; Jose A. Herrera-Soto, MD;
Jonathan H. Phillips, MD; Dennis R. Knapp, Jr, MD
Arnold Palmer Children’s Hospital, Orlando, FL

Effect of Continuous Intrathecal Baclofen Therapy on Walking
Children with Cerebral Palsy

Blazej A. Pruszczynski, MD; Julieanne P. Sees, DO;
John D. Henley, PhD; Chris Church, PT; Kenneth ]. Rogers, PhD;
Freeman Miller, MD

Department of Orthopedics, Nemours Alfred 1. DuPont Hospital for
Children, Wilmington, Delaware, USA

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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11:33 AM-11:37 AM
63 (page 162)

11:38 AM-11:46 AM

11:47 AM-11:51 AM
64 (page 164)

11:52 AM-11:56 AM
65 (page 166)

11:57 AM-12:01 PM
66 (page 167)

12:02 PM-12:10 PM

12:11 PM-12:15 PM
67 (page 168)

Body Composition in Ambulatory Children with Cerebral
Palsy is Related to Health and Environmental Factors
Donna |. Oeffinger, PhD; Neeley Buhr, MS; Janet Walker, MD;
Todd A. Milbrandt, MD, MS; Vishwas R. Talwalkar, MD;
Henry ]. Iwinski, MD

Shriners Hospital for Children and University of Kentucky
Department of Orthopaedic Surgery, Lexington, KY

DISCUSSION

Comparison of Hamstring Lengthening with Hamstring
Lengthening Plus Transfer for Treatment of Flexed Knee Gait in
Ambulatory Patients with Cerebral Palsy

Camila B. R. De Mattos, MD; K. Patrick Do; Rosemary Pierce, PT;

Jing Feng, PhD; Michael D. Aiona, MD; Michael D. Sussman, MD

Shriners Hospitals for Children, Portland, OR

The Role of Rectus Femoris Transfer in the Development of
Crouch Knee Gait in Cerebral Palsy

Mauro C. De Morais Filho, MD; Francesco C. Blumetti, MD;
Catia M. Kawamura, PT; Michelle De Oliveira Cardoso, MD;
Daniella L. Neves, MD; Marcelo H. Fujino; José Augusto F. Lopes, MSc

AACD, Sao Paulo, BRAZIL

Lower Extremity Malrotation Recurrence in Ambulatory
Children with Cerebral Palsy

Alexander M. Broom, BA; Susan A. Rethlefsen, DPT;
Tishya Wren, PhD; Robert M. Kay, MD

Children’s Hospital Los Angeles, Los Angeles, CA
DISCUSSION

Assessment of the Predictors of Post-Operative Length of Stay

in Neuromuscular Patients Undergoing Reconstructive

Hip Surgery

Matthew E. Oetgen, MD; Lily Adler; Catherine W. Gillespie, MPH, PhD;
Allison Matthews, MSCR; Karen M. Thomson, MD

Children’s National Medical Center, Washington, DC

+LOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.
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12:16 PM-12:20 PM
68 (page 170)

12:21 PM-12:25 PM
69 (page171)

Solid versus Floor Reaction Ankle-Foot-Orthoses for Children
with Cerebral Palsy

Hank White, PT, PhD; Juanita |. Wallace, MS; Samuel F. Augsburger, MS;
Todd A. Milbrandt, MD, MS; Vishwas R. Talwalkar, MD;

Ryan D. Muchow, MD; Henry |. lwinski, MD; Janet Walker, MD
Shriners Hospital for Children and University of Kentucky

Department of Orthopaedic Surgery, Lexington KY

Relationship of Strength, Weight, Age, and Function in
Ambulatory Children with Cerebral Palsy

Jon R. Davids, MD; Donna ]. Oeffinger, PhD; Anita M. Bagley, PhD;
Mitell Sison-Williamson, AB; George E. Gorton 111, MS

Shriners Hospital for Children, Sacramento, CA

12:26 PM-12:34 PM DISCUSSION

FRIDAY, MAY 2, 2014

8:00 AM-8:04 AM

WELCOME AND UPDATES

CLINICAL AWARD PAPERS
Moderator: Dennis R. Wenger, MD
Presider: William L. Hennrikus, MD
e-Moderator: James McCarthy, MD

8:05 AM-8:09 AM
70 (page 172)

8:10 AM-8:14 AM

8:15 AM-8:19 AM
71 (page 173)

8:20 AM-8:24 AM

To Brace or Not? The Answer is “It Depends.”
Preliminary Results from BrAIST

Lori A. Dolan, PhD; Stuart L. Weinstein, MD; BrAIST Study Group
University of lowa, Iowa City, IA

DISCUSSION

Higher Implant Density does Not Result in Increased Curve
Correction or Improved Clinical Outcomes in Adolescent
Idiopathic Scoliosis (AIS)

Tristan Nishnianidze, MD; Kenneth |. Rogers, PhD;
Blazej A. Pruszczynski, MD; Petya Yorgova, MS; Baron S. Lonner, MD;
Suken A. Shah, MD

Nemours - Alfred I duPont Hospital for Children, Wilmington, DE

DISCUSSION

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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8:25 AM-8:29 AM
72 (page 174)

8:30 AM-8:34 AM

8:35 AM-8:39 AM
73 (page 175)

8:40 AM-8:44 AM

8:45 AM-8:49 AM
74 (page 176)

8:50 AM-8:54 AM

8:55 AM-8:59 AM
75 (page 177)

9:00 AM-9:04 AM

An Evaluation of the Validity of a DNA-Based Prognostic Test
for Adolescent Idiopathic Scoliosis

Benjamin D. Roye, MD, MPH; Margaret L. Wright, BS;

Hiroko Matsumoto, MA; Petya Yorgova, MS; Geraldine Neiss, PhD;
Joshua E. Hyman, MD; David P. Roye, Jr, MD; Suken A. Shah, MD;
Michael G. Vitale, MD, MPH

Morgan Stanley Children’s Hospital of New York Presbyterian,
New York, NY

DISCUSSION

Treatment of Femur Fractures in Children Ages 2-6:
A Multi-Center Prospective Trial

Charles L. Lehmann, MD; John T. Anderson, MD;
Daniel G. Hoernschemeyer, MD; Kathryn A. Keeler, MD;
Matthew B. Dobbs, MID; Scott |. Luhmann, MD;

June C. O’Donnell, MPH; Perry L. Schoenecker, MD;

J. Eric Gordon, MID

Washington University School of Medicine, St. Louis, MO
DISCUSSION

Supracondylar Fractures with Isolated Anterior Interosseous
Nerve Injuries: Are they Urgent Cases?

Kody K. Barrett, BA; David L. Skaggs, MD; Jeffrey R. Sawyer, MD;
Lindsay Andras, MD; Alice Moisan, BSN, RN, CCRP;
Christine Goodbody, BS; John (Jack) M. Flynn, MD

Children’s Hospital Los Angeles, Los Angeles, CA
DISCUSSION

Screening Inflammation and Coagulation Activity Allows for
Rapid Risk Stratification in Children Presenting with Symptoms
of Musculoskeletal Infection

Megan Mignemi, MD; Kathleen Byington, NP;

Jeffrey E. Martus, MD, MS; Christopher M. Stutz, MD;

Steven A. Lovejoy, MD; Gregory A. Mencio, MD;

Jonathan G. Schoenecker, MD

Vanderbilt University Medical Center, Nashville, TN

DISCUSSION

+LOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.
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9:05 AM-9:09 AM
76 (page 179)

9:10 AM-9:14 AM

9:15 AM-9:19 AM
77 (page 180)

9:20 AM-9:24 AM

9:25 AM-9:29 AM
78 (page 182)

9:30 AM-9:34 AM

9:35 AM-9:39 AM
79 (page 183)

9:40 AM-9:44 AM

9:45 AM-10:05 AM

Pavlik Harness Treatment may not be Necessary
for All Newborns with Ultrasonic Hip Dysplasia

Harry K. W. Kim, MD; Augusta Lloyd, MS; Adriana De La Rocha, MS;
Brigid N. Maloney, MS; Erica Flores, RN MSN; Chan-Hee Jo, PhD;
Lauren Paraison, BA

Texas Scottish Rite Hospital for Children, Dallas, TX
DISCUSSION

Natural History of Scoliosis in Osteogenesis Imperfecta

Peter A. Smith, MD; Alireza Anissipour, DO; Joseph Krzak, PhD;
Angela Caudill, MPT; Sahar Hassani, MS; Kim W. Hammerberg, MD

Shriners Hospitals for Children, Chicago, IL
DISCUSSION

The Diagnostic Value of Intra-operative Monitoring and Early
Post-operative Spect-bonescan in the Assessment of Femoral
Head Vascularity after Surgical Dislocation for Slipped Capital
Femoral Epiphysis

Oliver Birke, MD; Kyle James, FRCS (Ortho), MBBS;

Paul Gibbons, MD; David G. Little, MD, PhD

The Children’s Hospital at Westmead, Sydney, AUSTRALIA
DISCUSSION

Time and Money: Do Medicare RVUs Match Physician Time
Requirements for Orthopaedic Procedures?

Apurva S. Shah, MD, MBA; Jenniefer Y. Kho, MD;
Phinit Phisitkul, MD; Peter Cram, MD, MBA; Alison L. Klaassen, MA

University of lowa Hospitals and Clinics, lowa City, IA
DISCUSSION

BREAK

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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BASIC SCIENCE AWARD PAPERS
Moderator: R. Tracy Ballock, MD

Presider: Donna M. Pacicca, MD

e-Moderator: Roger Cornwall, MD

10:06 AM-10:10 AM
80 (page 184)

10:11 AM-10:15 AM
81 (page 185)

10:16 AM-10:20 AM
82 (page 186)

10:21 AM-10:29 AM

10:30 AM-10:34 AM
83 (page 187)

10:35 AM-10:39 AM
84 (page 188)

4 Local Administration of BMP-2 and Ibandronate Improves
Bone Healing During Non-weight Bearing Treatment of
Ischemic Osteonecrosis of the Femoral Head in Immature Pigs
Harry K.W. Kim, MD; Olumide Aruwajoye, MS; Justin Y. Du;
Nobuhiro Kamiya

Center for Excellence in Hip Disorders, Texas Scottish Rite Hospital
for Children, Dallas, TX

¢ RhBMP-2 and Zoledronic Acid Treatment in an Animal
Model of Congenital Pseudarthrosis/NF1

David G. Little, MBBS, PhD; Nikita Deo, BMedSci/Hons;
Aaron Schindeler, PhD

The Children’s Hospital at Westmead, Sydney, AUSTRALIA

Pericytes as the Cell of Origin for Pediatric Osteosarcoma:
Implications for the Development of aNew Approach to
Therapy

Shingo Sato, MD, PhD; Quingxia Wei, PhD;

Benjamin A. Alman, MD, FRCSC

Hospital for Sick Children, Toronto, ON, CANADA

and Duke University, Durham, NC

DISCUSSION

Increased Incidence of Private Variants in the Marfan
Syndrome Fibirillin-1 Gene in Adolescent Idiopathic
Scoliosis Patients

Matthew B. Dobbs, MD
Washington University School of Medicine, St. Louis, MO

Direct Growth Stimulation Using Local Growth Hormone:
A Proof of Principle Study

David Lebel, MD; Benjamin A. Alman, MD, FRCSC

Hospital for Sick Children, Toronto, ON, CANADA
and Duke University, Durham, NC

tLOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.
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10:40 AM-10:44 AM
85 (page 189)

10:45 AM-10:53 AM

10:54 AM-10:56 AM
10:57 AM-11:17 AM

11:18 AM-11:23 AM
11:24 AM-11:29 AM

The Development of Vascularity in a Healing Fracture
Masato Yuasa, PhD; Nicholas Mignemi, BS; Jonathan G. Schoenecker, MD
Vanderbilt University Medical Center, Nashville, TN

DISCUSSION

INTRODUCTION OF PRESIDENTIAL SPEAKER
PRESIDENTIAL SPEAKER - Charles T. Price, MD
“Pediatric Orthopedics and You:
How to Survive the Next Ten Years”
POSNA ANNUAL MEETING 2015 - ATLANTA
BEST PAPER/POSTER/ePOSTER AWARDS
PETER ARMSTRONG, MD - SHRINER’S HOSPITAL
FOR CHILDREN AWARD

11:30 AM-12:00 PM PRESIDENTIAL TRANSFER
12:01 PM-1:00 PM LUNCH
SATURDAY, MAY 3, 2014

7:45 AM-7:49 AM

TRAUMA

WELCOME AND REMARKS

Moderator: Martin |. Herman, MD
Presider: Anthony I. Riccio, MD
e-Moderator: Ellen M. Raney, MD

7:50 AM-7:54 AM
86 (page 191)

7:55 AM-7:59 AM
87 (page 193)

Adult Trauma Surgeons More Frequently Offer Surgery
to Adolescents with Displaced Clavicle Fractures

T. David Luo, BS; Ali Ashraf, MD; A. Noelle Larson, MD;
Amy L. McIntosh, MD; Anthony A. Stans, MD;
William ]. Shaughnessy, MD

Mayo Clinic, Rochester, MN

Outcomes of Operative and Non-operative Treatment of
Adolescent Mid-Diaphyseal Clavicle Fractures

Benton E. Heyworth, MD; Sasha Carsen, MD, MBA;

Collin J. May, MD; Kyna S. Donohue, BA; Dennis E. Kramer, MD;
Mininder S. Kocher, MD, MPH; Donald S. Bae, MD

Boston Children’s Hospital, Boston, MA

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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8:00 AM-8:04 AM
88 (page 194)

8:05 AM-8:13 AM

8:14 AM-8:18 AM
89 (page 195)

8:19 AM-8:23 AM
90 (page 197)

8:24 AM-8:28 AM
91 (page 199)

8:29 AM-8:37 AM

8:38 AM-8:42 AM
92 (page 200)

Severity of Soft Tissue Injury is Associated with Neurovascular
Injury in Pediatric Supracondylar Humerus Fractures

Christine Ann Ho, MD; David A. Podeszwa, MD;

Anthony 1. Riccio, MD; Robert L. Wimberly, MD; William T. Gheen, BA

Texas Scottish Rite Hospital-Children’s Medical Center Dallas,
Dallas, TX

DISCUSSION

Clinical and Radiographic Outcomes after Submuscular Plating
(SMP) of Pediatric Femoral Shaft Fractures

Jason W. Stoneback, MD; Katherine Davies; Patrick Carry;

Zhaoxing Pan, MB, PhD; Ernest L. Sink, MD; Nancy H. Miller, MD

University of Colorado, Children’s Hospital Colorado, Aurora, CO

Transverse Femoral Shaft Fractures are a Better Predictor of
Non-accidental Trauma than Spiral Fractures in Young Children
Ryan P. Murphy, MD; Derek M. Kelly, MD; William C. Warner, Jr, MD;
Alice Moisan, RN; Norfleet B. Thompson, MD; David D. Spence, MD;
James H. Beaty, MD; Jeffrey R. Sawyer, MD

Le Bonheur Children’s Hospital; University of Tennessee/Campbell
Clinic Department of Orthopaedic Surgery, Memphis, TN

Tibial Shaft Fractures in Adolescents: Analysis of Cast
Treatment Successes and Failures

Christine Ann Ho, MD; Gregory G. Dammann, MD;
Jeffrey Levy, MD; David A. Podeszwa, MD

Texas Scottish Rite Hospital-Children’s Medical Center Dallas,
Dallas, TX

DISCUSSION

Hematoma Block versus Conscious Sedation:

A Prospective Study Comparing Methods of Analgesia Used
for the Reduction of Distal Radius Fractures in Children
Nicole A. Friel, MD; Charles Lupo, MD; David Bear, MD;

Raymond Pitetti, MD, MPH; W. Timothy Ward, MD

University of Pittsburgh Medical Center, Pittsburgh, PA

tLOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.

-82-



8:43 AM-8:47 AM
93 (page 201)

8:48 AM-8:52 AM
94 (page 202)

8:53 AM-9:01 AM

9:02 AM-9:06 AM
95 (page 203)

9:07 AM-9:11 AM
96 (page 204)

9:12 AM-9:16 AM
97 (page 205)

9:17 AM-9:25 AM

Pediatric Non Fracture Related Compartment Syndrome:
A Review of 39 Cases

Kristin O. Livingston, MD; Patricia Miller, MS;

Michael P. Glotzbecker, MD; Daniel |. Hedequist, MD;
Benjamin J. Shore, MD, MPH, FRCSC

Boston Children’s Hospital, Harvard Medical School, Boston, MA

Syndesmosis Injuries in the Pediatric Population:
An Analysis of Risk Factors Related to Operative Intervention

Benjamin J. Shore, MD, MPH, FRCSC; Mark X. Cleary, BS;
Patricia Miller, MS; Yi-Meng Yen, MD, PhD; Dennis E. Kramer, MD

Boston Children’s Hospital, Harvard Medical School, Boston, MA
DISCUSSION

Open Reduction of Fully Displaced Pediatric Femoral Neck
Fractures Results in Higher Quality of Reduction and Lower
Rates of Osteonecrosis than Closed Reduction

Eduardo N. Novais, MD; Joseph D. Stone, MD; Mary K. Hill, BA;
Zhaoxing Pan, MB, PhD

Department of Orthopaedic Surgery, Children’s Hospital Colorado -
University of Colorado School of Medicine, Aurora, Colorado

One Brace, One Visit: Treatment of Distal Radius Buckle
Fractures in Children with a Removable Wrist Brace and

No Follow-up Visit

Megan H.M. Kuba, MD; Krister P. Freese, MD; Byron H. Izuka, MD

Kapi’olani Medical Center for Women and Children, Honolulu, HI

Lower Bone Strength, Density and Trabecular Microstructure
at the Distal Radius is Associated with Increased Risk of
Forearm Fracture in Young Girls

Mikko Miittd, PhD; Christa Hoy, MSc; Douglas Race, MA;
Lindsay Nettlefold, PhD; Leigh Gabel, MSc; Kishore Mulpuri, MD;
Firoz Miyanji, MD; Christopher W. Reilly, MD;

Heather M. Macdonald, PhD; Heather A. McKay, PhD

BC Children’s Hospital, Vancouver, BC, CANADA

DISCUSSION

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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SPORTS

Moderator: Jennifer M. Weiss, MD
Presider: M. Lucas Murnaghan, MD
e-Moderator: Lawrence Wells, MD

9:26 AM-9:30 AM
98 (page 206)

9:31 AM-9:35 AM
99 (page 207)

9:36 AM-9:40 AM
100 (page 208)

9:41 AM-9:49 AM

9:50 AM-9:54 AM
101 (page 209)

9:55 AM-9:59 AM
102 (page 210)

Reconstruction of Symptomatic Congenital Anterior Cruciate
Ligament Insufficiency

Jeffrey Nepple, MD; Adam Y. Nasreddine, BS, MA;
Mininder S. Kocher, MD, MPH

Boston Children’s Hospital, Boston, MA

Computer-Simulated Arthroscopic Knee Surgery:
Effects of Distraction

James B. Cowan, MD; Mark A. Seeley, MD; Todd A. Irwin, MD;
Deborah M. Rooney, PhD; Michelle S. Caird, MD

University of Michigan Hospital, Ann Arbor, MI

Prevalance of Bilateral JOCD of the Knee and
Associated Risk Factors

Trent Cooper, DO, MS; Walter P. Samora, 111, WP, MD;
Kevin E. Klingele, MD

Nationwide Children’s Hospital, Columbus OH
DISCUSSION

Glenoid Bone Loss in Traumatic Glenohumeral Instability
in the Adolescent Population

Henry B. Ellis, Jr; Kelsey Wise, BA; Max Seiter, BS;
Philip L. Wilson, MD

Children’s Medical Center Dallas, Dallas, TX

Traumatic Anterior Instability of the Adolescent Shoulder:
A Comparison of Arthroscopic and Open Bankart Repairs

Stephen |. Shymon, BA; Joanna H. Roocroft, MA;
Eric W. Edmonds, MD

Rady Children’s Hospital, San Diego, CA

tLOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.

-84-



10:00 AM-10:04 AM
103 (page 211)

Results of Non-operative and Operative Management of
Apophyseal Avulsion Fractures of the Hip and Pelvis in
Adolescent Athletes

Benton E. Heyworth, MD; Bryant Bonner, MD; Yi-Meng Yen, MD;
Michael B. Millis, MD; Mininder S. Kocher, MD, MPH;
Lyle |. Micheli, MD

Boston Children’s Hospital, Boston, MA

10:05 AM-10:13 AM DISCUSSION

10:14 AM-10:34 AM BREAK

INFECTIONS/TUMORS
Moderator: Benjamin A. Alman, MD
Presider: Cordelia W. Carter, MD

e-Moderator: Michelle S. Caird, MD

10:35 AM-10:39 AM
104 (page 212)

10:40 AM-10:44 AM
105 (page 213)

10:45 AM-10:49 AM
106 (page 215)

10:50 AM-10:58 AM

10:59 AM-11:03 AM
107 (page 216)

Risk Factors for Multiple Surgeries to Treat Musculoskeletal
Infections in Children

Matthew C. Starke, BS; Wei Zhang, PhD; John R. Dawson, MD;
William A. Phillips, MD; Vinitha R. Shenava, MD

Texas Childrens Hospital, Houston, TX

Validating an Algorithm to Predict Adjacent Musculoskeletal
Infections in Septic Arthritis

Benjamin D. Welling, BS; Wei Zhang, PhD; Scott B. Rosenfeld, MD
Texas Children’s Hospital, Houston, TX

Management of Pediatric Hip Synovial Fluid WBC Values
Between 25,000-75,000 following Aspiration

Benton E. Heyworth, MD; Michael P. Glotzbecker, MD;
Kyna S. Donohue, BS; Aubrey M. Wasser, MPH;
Mininder S. Kocher, MD, MPH; Benjamin ]. Shore, MD, FRCSC

Boston Children’s Hospital, Boston, MA
DISCUSSION

Osteoid Osteoma about the Hip in Children and Adolescents

Collin J. May, MD; Sarah Bixby, MD; Megan E. Anderson, MD;
Young Jo Kim, MD, PhD; Yi-Meng Yen, MD; Michael B. Millis, MD;
Benton E. Heyworth, MD

Children’s Hospital Boston, Boston, MA

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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11:04 AM-11:08 AM CT-Guided Radiofrequency Thermoablation in the Treatment
108 (page 217) of Osteoid Osteoma in Children

Elizabeth R.A. Joiner, BS; David Ibrahim, MD; Philip Stanley, MD;
Javier F. Descalzi, MD; |. Dominic Femino, MD;
Alexandre Arkader, MD

Children’s Hospital Los Angeles, Los Angeles, CA

11:09 AM-11:13 AM Can You Retain Spinal Hardware in Acute
109 (page 218) Post-operative Infections?

Michael P. Glotzbecker, MID; Jaime A. Gomez, MD;

M. Timothy Hresko, MD; Michael |. Troy, BS; Patricia Miller, MS;
Brian Snyder, MD, PhD; Lawrence I. Karlin, MD;

John B. Emans, MD; Daniel ]. Hedequist, MD

Boston Childrens Hospital, Boston, MA

11:14 AM-11:22 AM DISCUSSION

CONGENITAL/SYNDROMES

11:23 AM-11:27 AM Mid-term Results of Percutaneous Osteotomies and
110 (page 219) Fassier-Duval Nailing in Children with Osteogenesis
Imperfecta

Khalid Azzam, MD, Bridget Burke, PA-C, Aleisha Menning, BS,
Paul W. Esposito MD

Childrens Hospital and Medical Center and the University Nebraska
Medical Center, Omaha, NE

11:28 AM-11:32 AM Outcomes of Tibial Derotational Osteotomies in Patients
111 (page 220) with Myelodysplasia

Erik B. Eller, MD; Vineeta T. Swaroop, MD; Luciano Dias, MD;
Rachel E. Mednick, MD

Ann and Robert H. Lurie Childrens Hospital of Chicago, Chicago, IL

11:33 AM-11:37 AM High Incidence of Cervical Deformity and Instability
112 (page 221) Requires Surveillance in Loeys-Dietz Syndrome

Sara K. Fuhrhop, BS; Mark ]. McElroy, BS, MS; Harry C. Dietz, MD;
Paul D. Sponseller, MD

Johns Hopkins University, Baltimore, MD
11:38 AM-11:46 AM DISCUSSION
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Impact of Clinical Practice Guidelines on the Treatment of Pediatric Femur Fractures

Matthew E. Oetgen, MD; Allison M. Blatz, BA; Allison Matthews, MSCR
Children’s National Medical Center, Washington, DC

TLOE-Economic & Decision - Level IV

Purpose: Clinical practice guidelines (CPG) are increasingly becoming importantin the practice
of clinical medicine. The AAOS approved a CPG on the treatment of pediatric diaphyseal femur
fractures in June 2009 consisting of 14 recommendations on a variety of topics related to the
treatment of these fractures. Despite the development of CPGs, there is little data on the clinical
impact of these guidelines. We aimed to assess the impact on clinical practice of the CPG on
the treatment of pediatric femur fractures.

Methods: We performed a retrospective chart review of all patients presenting to a single
pediatric tertiary care hospital for treatment of a diaphyseal femur fracture between 2007 and
2012. CPG recommendations lacking sufficient data for definitive clinical recommendation
were excluded. The patients were divided into a pre-CPG group (treated before June 2009)
and a post-CPG group (treated after June 2009). The treatment of each patient was compared
against the CPG to determine if the treatment recommendations had been followed. The
groups were compared using the Fisher’s exact test to determine if a significant change in
treatment approach was found after the CPG was published.

Results: A total of 361 patients were treated for a diaphyseal femur fracture during this
time frame and were included in this study (143 in pre-CPG groups and 218 in post-CPG
group). Average age of total group was 64 months (range 0-16.1 yrs). The % treated per the
suggested and optional CPG recommendations are shown in the table.

Recommendation % treated per % treated per p-value
recommendation | recommendation
pre-CPG group in post CPG group

Age <36 months get NAT workup | 55.5% 48% 0.40

Pavlik or spica cast for 90% 100% 0.36

<6 months age

Spica cast for age 6mn-5yo 95% 84% 0.07

Alter tx for >2cm shortening 0% 22% 0.09

in spica

Flex nails age 5-11yo 66% 43% 0.03

Nail or plate age >11yo 96% 94% 0.63

Regional pain mgmt. an option 0.7% 0% 0.40

post-op

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
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Conclusion: In most situations the treatment of pediatric diaphyseal femur fractures did not
significantly change after the pediatric femur fracture CPGs were published. It is unclear if
this lack of clinical impact of the CPGs was due to surgeon disapproval of the CPGs, surgeon
ignorance of the CPGs, or poor guideline development.

Significance: Assessment of the clinical impact of CPGsisneeded to determine the usefulness
of the current CPG process and improve the CPG development process in the future.

FLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Wed., 4/30/14 QSVI, Paper #2,1:45 PM POSNA-2014

Association of Pediatric Fractures with Serum Vitamin D Levels Compared To
Non-fracture Community Controls

Barbara Minkowitz, MD; Barbara Cerame; Eileen Blechman Poletick, RN, DNP;

Sherri Luxenberg; Nicole Danielle Formoso; Renee Eng; Samantha Nicole Easton;

Jonathan Chevinsky; Scott Musial; Lior Fusman; Connor Jordan; Ben H. Lee, MD, MPH, MSc
Atlantic Health System, Morristown, NJ

tLOE-Prognostic - Level III

Background: There is increasing concern about vitamin D (VitD) deficiency in children.
Our preliminary study reported significantly decreased VitD levels in children with surgical
fractures.

Purpose: Compare VitD levels and lifestyle characteristics of children with fractures to
non-fracture controls.

Methods: Case control IRB approved study included 379 fracture patients age < 21 years
from 6/1/12-7/31/13. A self-reported survey and abstracted medical data were used. 13
pediatric practices contributed 754 non-fracture controls. Studied parametersincluded VitD,
serum calcium, PTH levels, age/gender, fracture severity, location, mechanism, ethnicity,
skin tone, multivitamin intake, diet and breast feeding history, sunscreen use and outdoor
time. Population and subgroup analyses were performed using ANOVA with Tukey HSD.
Multivariate analyses adjusted for selected confounders associating VitD with fractures.

Results: 1,133 patients were included in this study. Study and control subjects were
mirrored populations for age and VitD with overall serum VitD 27.7 £9.3 ng/mL . In both
populations specific subgroups had a higher prevalence of VitD deficiency. The age group
with the highest mean VitD levels were those under 5 years old, reported as “healthy eaters”
(30.7 £9.3 ng/mL). The groups with the lowest VitD levels were Hispanics (23.1 +7.3 ng/
mL), African-American (20.76 £ 7.9 ng/mL), and dark skin tone children (22.2 £ 8.7 ng/
mL). Children under 5 years had particularly low VitD levels when identified by parent
as “poor eater” versus those not so identified and to the total study population (23.1 £ 9.2
ng/mL, p<.01). Non-breast fed children had lower VitD than breast fed children (24.9 £ 8.6
ng/mL, p<.01). VitD levels were higher with multivitamin use (29.0 £ 9.3 ng/mL, p<.05)
compared to all other non-multivitamin takers in study and control groups. Sunscreen use
and outdoor time was not correlated to VitD status. Patients with surgical fractures had
lowest VitD compared to children in all other fracture severity groups (23.4 + 8.6 ng/mL,
p<.05). Past history of fracture and mechanism of injury were not correlated to VitD levels.
Children with femur fractures tended to have lower VitD levels (statistically nonsignificant).

Conclusions/Significance: Given that subgroups of pediatric patients had marked VitD
deficiency and increased risk for surgical fractures, the data suggest that all children be
routinely screened for VitD status, particularly specific high risk groups: children less than 5
yearsold, Hispanics, African-Americans, dark skinned children, and surgical fracture patients.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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Wed., 4/30/14 QSVI, Paper #3, 1:50 PM POSNA-2014

Radiation Exposure During Fixation of Pediatric Supracondylar Humerus Fractures:
Are Lead Shields Important?

Jeffrey E. Martus, MD, MS; Melissa A. Hilmes; Christopher M. Stutz, MD;
Jonathan G. Schoenecker, MD, PhD; Steven A. Lovejoy, MD; Gregory A. Mencio, MD
Vanderbilt Children’s Hospital, Nashville, TN

tLOE-Diagnostic - Level IV

Purpose: The intensity of radiation decreases with the square of the distance from the
radiation source, however, the radiosensitive organs of children may be at risk during
fluoroscopic guided extremity procedures. Our goal was to quantify the radiation dose at
the thyroid and gonads during fixation of supracondylar humerus (SCH) fractures and to
delineate the need for lead shielding.

Methods: A prospective study of radiation exposure during percutaneous fixation of SCH
fractures was performed over a 2 month period. The c-arm image intensifier was used as the
operating table and radiation dosimeters were positioned over the thyroid and gonadal lead
shields. Fluoroscopy times were recorded, doses were calculated, and the dosimeters were
analyzed. To assure that the prospective cohort was representative of a larger population
of SCH fractures, parameters from the prospective cohort (n=18) were compared to a 12
month retrospective cohort in which dosimetry was not performed (n=163).

Results: The prospective cohort dosimeters measured minimal radiationindicating equivalent
doses of less than 0.01 mSv. The data from the prospective and retrospective cohorts are
presented in the table below. There were no significant differences between the cohorts.

Conclusion: The equivalent dose to the thyroid and gonads during fluoroscopic assisted
fixation of SCH fractures is minimal and approximates daily background radiation (0.0065
mSyv / day). The smaller prospective cohort had similar fluoroscopy times and radiation
doses as the larger retrospective cohort, suggesting that the dosimeter measurements are
representative.

Significance: The radiation dose to the patient’s radiosensitive organs during fixation of
SCH fractures is minimal. Shielding of radiosensitive organs may still be appropriate to
minimize radiation exposure, particularly in smaller patients and if longer fluoroscopy
times are anticipated.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.

-90-



Prospective Retrospective
Cohort (n=18) Cohort (n=163) | p-value

Age (years) 49 (1.9 -9.5) 5.5(0.02-13.7) 0.27
Weight (kg) 21.4 (13 - 34) 21.6 (2.0 - 72) 0.92

Type 2 / Type 3 fractures 8 /10 60 / 63 0.55
Fluoroscopy Time (s) 65.0 (25 - 168) 74.1 (10 - 289) 0.36

Absorbed Skin Dose at Elbow (mGy) 9.4 (3.7 - 24.4) 10.7 (1.5 - 41.9) 0.36

Equivalent Dose at Elbow (mSv) 0.11 (0.04-0.26) | 0.13(0.01-1.39) 0.16

Equivalent Dose at Thyroid /
Gonads (mSv) <0.01 NA NA

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
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Wed., 4/30/14 QSVI, Paper #4, 2:04 PM POSNA-2014

To Cast, to Saw, and Not to Injure: Can Safety Strips Decrease Cast Saw Injuries?

Natalie C. Stork, MD; Rachel L. Lenhart, MS; Blaise A. Nemeth, MD, MS;
Kenneth ]. Noonan, MD; Sarah A. Sund, BS; Matthew A. Halanski, MD
University of Wisconsin Madison, School of Medicine and Public Health, Madison, WI

tLOE-Therapeutic - Level II

Purpose: To evaluate the ability of a safety strip in providing a physical barrier during
the removal of a cast. The safety strip will decrease blade to skin contact, with prevention
of blade to skin contact, minimize heat transfer, and will not inhibit cast separation after
valving the cast.

Methods: Thirty-five participants removed standard long-arm fiberglass casts from life-
sized pediatric models; each removed one cast and one without a safety strip present. The
long-arm models were constructed for use with a dedicated cast saw, DC power source, and
voltage recorder. A DC circuit was completed when the cast saw blade touched the model’s
surface which led to a change in voltage, a “touch.” The number and duration of touches
were compared between attempts with and without the strip. To assess the safety strip’s
ability to dissipate heat transfer, the cast saw blade was connected to a heat source, allowing
adjustment of the blade temperature. Temperature data was recorded at the saw-padding/
strip interface and the skin-surface interface via T-type thermocouples. To assess if the strip
would inhibit cast separation, pressure sensors were applied to the model’s surface and
data collected after cast application, uni-valving, bi-valving, and removal, of ten casts with
and ten casts without the safety strip present.

Results: The average number of blade to skin contact events with no safety strip present
was independent of experience level, mean ratio 0.94 (95% CI 0.38, 2.32), p-value 0.893.
The average number of times the blade contacted the skin significantly decreased with the
presence of the strip placed between two layers of padding, mean ratio 0.05 (95%ClI 0.02,
0.11), p-value <0.001. Blade to skin contact lasting 1 second or greater also decreased, mean
ratio 0.018 (95% CI 0.008, 0.039), p-value <0.001. The safety strip effectively minimized heat
transfer; at extreme blade tooth temperatures (80 - 100°C), temperatures never exceeded
40°C at the skin/padding interface. The strip did not inhibit cast spreading as the percent
change in pressure after uni-valving and bi-valving was not significantly different with or
without the strip present.

Conclusion: The safety strip was effective in decreasing blade to skin contact, minimized
heat transfer, and did notadversely affect cast separation. Although blade to skin contact was
not eliminated, the safety strip shows promise as an effective tool to minimize these injuries.

Significance: This is the first study demonstrating the potential effectiveness of casting
safety strips to reduce cast saw injuries.

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Wed., 4/30/14 QSVI, Paper #5, 2:09 PM POSNA-2014

Appropriateness and Adequacy of Splints Applied for Pediatric Fractures in an
Emergency Department/Urgent Care Environment

Brandon S. Schwartz, MPH; Joshua M. Abzug, MD
University of Maryland School of Medicine, Baltimore, MD

tLOE-Therapeutic - Level II

Purpose: Numerous healthcare professionals are involved in the immediate evaluation and
treatment of children with possible fractures and similar injuries. Initial treatment consists
of placement of a splint on the affected extremity. However, some of these splints may be
placed incorrectly causing an adverse outcome such as rubbing, stiffness, or inadequate
immobilization, among others. The purpose of this study is to evaluate all patients presenting
in a splint for initial evaluation at a pediatric orthopaedic practice to assess the adequacy
of the splint and any adverse outcomes that may have occurred.

Methods: All pediatric patients who presented to the pediatric orthopaedic clinic for
evaluation, with a splint in place, were enrolled in the study after obtaining consent.
Demographicinformation, type of splintapplied, facility type placing the splint, practitioner
type placing the splint, and time from splint application to orthopaedic evaluation were
recorded. Following splint removal, the patient was examined and any adverse findings
were documented.

Results: Splints were placed improperly in 93% (139/150) of the patients evaluated. The
most prevalent factor contributing to poor splint placement involved application of an
ACE bandage directly on the skin leading to excessive swelling, seen in 83% (125/150) of
patients evaluated. Additionally, 40% (60/150) of splints were not in a position of function,
39% (58/150) of splints were the improper length, and excessive plantar flexion was seen
in 68% (21/31) of lower extremity splints. Complications of improperly placed splints
included significant edema in 26% (39/150), areas of pressure on the skin beneath the splint
in 20% (30/150), and other skin concerns in 16% (24/150). Fortunately, no patients required
additional intervention, other than local wound care, due to inadequate splint placement.

Conclusion: A significant number of splints are placed improperly in pediatric emergency
departments and urgent care settings. This inadequate placement may lead to several
adverse outcomes, including edema, skin concerns, and stiffness.

Significance: Healthcare professionals in urgent care settings and emergency departments
may need formal educationinappropriate splintapplication from the orthopaedic community.
The results of inappropriate splint placement may result in adverse events for the patient.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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Wed., 4/30/14 QSVI, Paper #6, 2:14 PM POSNA-2014

Prevention and Screening Programs for Anterior Cruciate Ligament Injuries in Young
Athletes: A Cost-Effectiveness Analysis

Eric F. Swart, MD; Lauren H. Redler, MID; Peter D. Fabricant, MD, MPH;

Bert R. Mandelbaum, MD; Christopher S. Ahmad, MD; Y. Claire Wang, MD, ScD
Columbia University Medical Center and Mailman School of Public Health of Columbia
University, New York, NY

TLOE- Economic & Decision - Level I

Purpose: There has been a recent emphasis on value and cost effectiveness in orthopedic
surgery. Anterior cruciate ligament (ACL) injuries are common among young athletes, and
represent a significant source of morbidity and financial expense. In vivo biomechanical
studies have led to the development of training programs to improve neuromuscular
control and reduce ACL injury rates as well as screening tools to identify athletes at higher
risk for ACL injury. It is unclear, however, to what extent and in whom these programs
should be utilized. The purpose of this study was to evaluate the cost-effectiveness of these
training methods and screening strategies in preventing ACL injuries, and to develop an
ideal, cost-effective algorithm for screening and training in this cohort.

Methods: A decision-analysis model was created to evaluate three potential strategies
for screening and training in a population of young athletes participating in organized
sports: 1) no training or screening, 2) universal neuromuscular training, and 3) universal
screening, with neuromuscular training for identified high-risk athletes only. Risk of
injury, risk reduction from training, and sensitivity and specificity of screening were based
on published data from clinical trials and metaanalyses. Costs of training and screening
programs were calculated from existing literature. Sensitivity analyses were performed on
key model parameters to evaluate their effect on base case conclusions.

Results: Neuromuscular training of all athletes (without antecedent screening) was the
most cost-effective strategy evaluated, and universally superior to screening. On average,
the implementation of a universal training program would save $275 per player per
season, and would reduce the incidence of ACL injury by 66 % from 0.03 to 0.01 per player
per season. Screening programs were not cost effective within the range of reported costs
and sensitivity and specificity values.

Conclusion: Given its low cost per increase in quality-adjusted life year and ease of
implementation, neuromuscular training of all young athletes represents a highly cost
effective strategy for reducing costs and morbidity from ACL injuries.

Significance: While continued innovations on screening methods to identify high-risk
athletes remain of interest to researchers, the results of current study indicate that resources
should be preferentially devoted to widely implementing neuromuscular training protocols
for all young athletes, rather than screening strategies aimed at detecting high-risk children
and adolescents.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.

-94-



Wed., 4/30/14 QSVI, Paper #7, 2:28 PM POSNA-2014

Creation of a Consensus-Based Checklist for the Response to Intraoperative
Neuromonitoring Changes in Pediatric Spine Surgery

Michael G. Vitale, MD; Gregory I. Pace, BA; Margaret L. Wright, BS; Hiroko Matsumoto, MA;
Behrooz A. Akbarnia, MD; John P. Dormans, MD; John B. Emans, MID; Mark A. Erickson, MD;
John (Jack) M. Flynn, MD; Steven D. Glassman, MD; Michael P. Glotzbecker, MD;

Kamal N. Ibrahim, MD; Stephen ]. Lewis, MD; Scott |. Luhmann, MD; James ]. McCarthy, MD;
Peter O. Newton, MD; David W. Polly, Jr, MD; B. Stephens Richards, 111, MD;

James O. Sanders, MD; Suken A. Shah, MD; David L. Skaggs, MD; John T. Smith, MD;

Paul D. Sponseller, MD; Daniel |. Sucato, MD, MS; Reinhard D. Zeller, MD, DSc, FRCSC;
David P. Roye, Jr, MD; Lawrence G. Lenke, MD

Morgan Stanley Children’s Hospital of New York Presbyterian

tLOE-Diagnostic - Level V

Purpose: Neurologic injury during pediatric spinal deformity surgery is a rare but
devastating complication. No widely accepted guidelines exist for the response to changes
in intraoperative neuromonitoring (IOM) in pediatric spine surgery. The purpose of this
initiative is to develop a consensus-based checklist to guide surgeon responses to changes
in IOM for stable spine patients.

Methods: After a thorough literature review identifying risk factors and current
recommendations for responding to IOM changes a series of surveys was administered to 25
experienced pediatric spine surgeons assessing areas of equipoise and consensus in surgical
team responses to changes in IOM. The results were then presented to all participants and
the nominal group process was used to determine the checklist items to be included. The
working group re-evaluated the consensus based work product at three different face-to-face
meetings over the course of 12 months. Agreement over 80% was considered consensus and
items near consensus were re-discussed and followed by repeated nominal group technique.

Results: Consensus was reached for the creation of five headings containing relevant items
to consider inresponse to IOM changes. These headings are: gain control of room, anesthetic
and systemic considerations, technical and neurophysiologic considerations, mechanical
considerations, and ongoing considerations, which are items to be considered throughout
the entire response. Additionally, the checklist includes considerations if IOM changes
improve and considerations if IOM changes persist (see figure).

Conclusion: The result of this project represents the consensus of several leading pediatric
spine surgeons as to the most important and high yield items to consider when responding
to IOM changes for pediatric stable spine patients. The final checklist contains 5 headings
with 28 total items to consider in response to IOM changes.

Significance: This is an initial tool to reduce variability in surgical team responses to
intraoperative neuromonitoring changes and reduce neurologic injury in our patient
population. Future efforts will study the effect of its implementation on patient outcomes.
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use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.

-95-




Gain Control of Room

o Intraoperative Pause-
Stop case and announce to
room

o Eliminate extraneous
stimuli (music,
conversations, etc.)

o Summon ATTENDING
anesthesiologist and SENIOR
neurophysiologist/
neurologist support

o Anticipate need for
intraoperative imaging if not
readily available

Arestnaic/Systemic

o Optimize MAP o Discuss status of
inhalational agents with
anesthesia

o Optimize Hematocrit
o Check extent of
neuromuscular blockade
o Optimize blood pH
o Check electrode
placement

o Seek normothermia
o Determine pattern and
timing of signal changes
o Discuss POTENTIAL need
for eventual wake-up test
with ATTENDING
anesthesiologist

o Check limb/neck
positioning; check limb
position on table especially
in unilateral loss

Ongoing Considerations

o Consider consultation with a colleague

o Reuvisit systemic considerations and confirm that they are

\optimized )

Mechanical
o Discuss events and actions
just prior to signal loss and
consider reversing actions,
eg

o Remove traction (if
applicable)

o Decrease distraction
o Remove rods

o Remove screws/probe
for breech

o Evaluate for spinal cord
compression and examine
osteotomy/laminotomy sites

If changes improve, Consider:

continuing another day

surgeon

o Whether to continue surgery vs. staging and

o Discussion of this decision with another attending

If changes persist, Consider:

5.4 mg/kg/hr for 23 hrs
o IV lidocaine 2 mg/kg if blood

o Wake-up test

o IV steroid protocol: 30 mg/kg in 15 min for 1st hour, then

suspected reason for IOM changes

o Post-op imaging (CT, MRI, CT Myelography)

flow to the spinal cord is the

+LOE - Level of Evidence - Please see page 16 for details.
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Wed., 4/30/14 QSVI, Paper #8, 2:33 PM POSNA-2014

Effectiveness of the “Spine At Risk” Safety Program

Walter F. Krengel, 111, MD; Courtney M. O’Donnell, MD; Nicole Burkette-lkebata, MPH;
Emma K. Satchell, BA; Viviana Bompadre, PhD; Klane K. White, MD, MSc
Seattle Children’s Hospital, Seattle, WA

tLOE-Diagnostic - Level IV

Purpose: Patients with unrecognized cervical or thoracolumbar spinal instability or severe
stenosis (e.g. skeletal dysplasia) are at risk for spinal cord injury during anesthesia. We
developed the “Spine At Risk” (SAR) safety program, in which patients with qualifying
diagnosis of potential critical spine instability or stenosis are identified by electronic
medical record (EMR) prior to any anesthetic. Evaluation and completion of a spine
precaution form by neurosurgical or orthopedic staff is required (Fig 1). We aim to describe
the process and its results two years after implementation.

Methods: Diagnoses with a SAR designation were identified by members of the spine
team at our institution. Patients with these designated diagnoses, by ICD-9 coding were
automatically flagged by the EMR as SAR. Each patient identified as SAR then had a
review by a member of the spine team, with recommendations made prior to undergoing
general anesthetic for any procedure. In this study, a chart review of patients potentially
affected by SAR from April 2011 to June 2012 was performed. Informal cost evaluation was
also performed.

Results: 920 patients carried a diagnosis qualifying them for a SAR alert. 315 had a
precaution form completed. Of these, 190 (60%) needed “no special precautions” and
125 (40%) had at least one precaution checked (general, cervical, thoracolumbar or post
op). 84 (27%) suggested spinal cord monitoring be utilized; 142 (45%) suggested cervical
spine precautions; 98 (30%) suggested thoracolumbar precautions; and 145 (46%) required
special post operative evaluation. No patient had spinal cord injury in the period of study.
35% of precautions forms were filled out separately from any billable consultation by
orthopedics or neurosurgery staff. Estimates for the program including evaluation, time,
inconvenience for families and pro fees are $9M over 10 years. This cost is similar to a
lifetime cost of a single cervical spine injury ($3.5M to $9M).

Conclusion: The SAR program is effective in identifying surgical patients who require
extra attention to prevent spinal cord injury. Clinical and cost-benefit analyses are being
performed. Despite automated EMR identification, large amounts of uncompensated
work, particularly by neurosurgical and orthopedic staff is required.

Significance: The estimated cost of a single avoidable spine injury is similar to the cost of
SAR over 10 years. Practical concerns when implementing safety programs need further
considerations.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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Fig 1 Spine at Risk Precaution Form

Spinal Cord at Risk Spine Team Recommendations
This form to be completed by Spine Risk Team Only

Primary Service for Precautions + Patient's Clinical Description +

3
®
'Y
D

A

p

[ No special precautions needed - standard postioning and cate
] Spinal coed for anestheticed dures greater than 45 minutes
UAMWuM‘uMnm:mmmiw

Cervical Spine Pr i - Thoracic and Lumbar Spine Precautions +

] Cervical collar on when in hospital whenever possible O] Avoid thoracic/Aumbas extension
0] Fibesoptic intubation ] Avoid thoracic/bumber flesion
[ Avoid neck flesdon and f ] Avoid thoracic/Aumbar rotation
[ Avoid neck extension and posterior translation
[ Avoid neck rotation

] Sandbags on side of head
] Elevate chest/thorax on pad to avoid flexson/anterior translation of skul

Post Operative R dations +

] No spinal or epidural anesthetic given until 8 hours pastop and documented nomal neurclogical exam
] Anesthetic plan allows for rapid emergence to allow newclogical exam in recovery room within 1 hou

] Nursing orders in PACU to provide for awakening to level of consciousness that allows good neurological exam by surgical team before re-sedation
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Wed., 4/30/14 QSVI, Paper #9, 2:38 PM POSNA-2014

Comparison of Imaging Methods and Radiation Exposure in Posterior Spinal Fusions
for Scoliosis

Victoria Kuester, MD; Hans Robert Tuten, MD; Chester Howard Sharps, MD; Jacob Riis, MD;
John Ryan Quinn, MSIV
Virginia Commonwealth University Health System, Richmond, VA

tLOE-Diagnostic - Level III

Background: Radiation exposure has been an emerging concern in the field of medicine.
Deformity spine surgeons particularly depend on modalities that have higher exposure
through scoliosis x-rays or computed tomography. As pedicle screw usage has increased
so has the use of fluoroscopy to try and ensure anatomic placement of each screw. Recently
other 3-D imaging devices with navigation have also been brought onto the market to help
increase the accuracy of screw placement. Some have thought that because of the use of CT
the radiation dose to the patient is increased, however there is no literature that compares
the amount of radiation using the 3-D devices to traditional fluoroscopy. Although we
know it decreases the amount of radiation to the surgeon and operating room staff, there
is no comparison data for exposure to patients.

Purpose: Comparison of radiation exposure data for pediatric scoliosis patients receiving
posterior spinal fusions using traditional fluoroscopy and the Medtronic O-arm in an effort to
determine the method mostlikely to decrease radiation exposure in the pediatric population.

Methods: Retrospective review of data in patient charts from three pediatric surgeons
practicing in both a University and private hospital setting. Data collected includes age,
weight, height, diagnosis, Cobb angle, fusion levels, number of screws, number of hooks,
O-arm spins, fluoro doses and O-arm doses. Outcome measures include overall radiation
exposure and relative exposure levels per screw placed compared between the two methods.

Results: A total of 53 patients, 26 using the O-arm and 34 using traditional fluoroscopy,
were analyzed. When radiation levels were compared on a per implant basis and total dose
received, the absolute doses were found to be comparable between the two groups with
average doses of 42.9mGy with the fluoro and 38.5mGy with the O-arm.

Conclusion: We found that regardless of the methods used there is still a significant
radiation dose that is utilized in scoliosis procedures. The two methods analyzed did not
display statistically significant differences in total absolute dose or per implant dose levels.

Significance: Safely managing radiation exposure for pediatric patients is of the utmost
priority. Healthcare professionals, however, face repeated exposure to radiation on a daily
basis. The O-Arm system does not increase overall exposure for patients and decreases
radiation doses for providers and thereby provides a safe alternative to traditional fluoroscopy
without compromising accuracy or patient care.
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use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Wed., 4/30/14 QSVI, Paper #10, 2:52 PM POSNA-2014

What is the Anticipated U.S. Cost of Pedicle Screw vs. Luque Wire Instrumentation for
Neuromuscular Scoliosis Surgery?

A. Noelle Larson, MD; Suken A. Shah, MD; Scott |. Luhmann, MD; David W. Polly Jr, MD
Multicenter Study (Mayo Clinic; A. I. DuPont; Washington University; U. of Minnesota)

TLOE-Economic & Decision - Level 111

Purpose: Luque wire fixation is typically used for neuromuscular scoliosis surgery, but
pedicle screws may have significant advantages. We developed an economic model to
evaluate the cost of changing to a pedicle screw construct.

Methods: Descriptive analyses explored annual costs for inpatient stays associated with
ICD-9-CM 737.39 (neuromuscular scoliosis) using discharge data from the 2009 KID-HCUP
(AHRQ), anational all-payer pediatric database. Inpatient stays were assumed to represent
T2-pelvis posterior fusion with no anterior procedures. We evaluated the relative cost of
high and low density pedicle screw fixation (2.0 vs. 1.0 screws per level fused) and Luque
wire instrumentation. An all-pedicle screw construct was assumed to shorten the length of
stay (3 days/$3600), decrease transfusion rates (3 units/$3000), and eliminate revision for
pseudoarthrosis (1.0-6.5% with Luque wires to 0% with pedicle screws). Asensitivity analysis
was performed by varying cost per screw ($600-$1200) and rate of pseudoarthrosis in the
Luque wire cohort (1.0-6.5%). Cost of revision surgery averted was calculated in order to
determine under which parameters a pedicle screw construct would become cost neutral.

Results: Total annual costs for 1,079 hospital stays for neuromuscular scoliosis was $65.6M
($61,620 per patient). Substituting a low density screw pattern for Luque wires would
result in an additional $8250 to $20,240 in implant cost. However, an anticipated 11-70
pseudoarthrosis revision surgeries would be avoided annually (Table). Assuming a low
density screw construct, low screw cost, and high pseudoarthrosis rate, the model becomes
cost neutral if revision surgery for pseudoarthrosis costs greater than $25,575 per patient.
For a high density screw construct, high screw cost, and a high Luque wire pseudoarthrosis
rate, the model only becomes cost neutral if revision surgery cost > $1.3M per patient.

Conclusion: Our economic model for neuromuscular scoliosis fusion estimates that switching
from a Luque wire to pedicle screw construct would increase cost by $8,250-39,440 per
patient (estimated $8.8M to $42.4M annual U.S. cost increase). Assuming decreased LOS,
pseudoarthrosis, and transfusion rates, switching from Luque wires to a low density/low
cost pedicle screw construct may prove cost effective.

Significance: High density pedicle screw constructs sold at market rates would need to
have significant treatment advantages in order to offset such an increase in payer cost.

HCUP 2009, Neuromuscular Scoliosis (ICD-9-CM 737.39)

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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refer to page 6.
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Clinical Impact of Adopting a Novel Post Operative Pathway on Post Operative Stay
Following Posterior Spinal Fusion for Adolescent Idiopathic Scoliosis

David E. Lazarus, MD; Benjamin L. Geddes, BS; Robert |. Owen, BS; Phillip M. Mitchell, MD;
Michael L. Schmitz, MD; Dennis P. Devito, MD; Nicholas D. Fletcher, MD
Emory University, Atlanta, GA

tLOE-Therapeutic - Level III

Introduction: Prior reports of accelerated discharge following posterior spinal fusion for
adolescent idiopathic scoliosis focused on patients treated by different surgeons in separate
hospital systems. The purpose of this study is to evaluate the impact of adopting a novel
pathway on discharge following PSF for AIS using a single group of surgeons.

Methods: A retrospective review of patients undergoing PSF for AIS performed by four staff
children’s orthopaedists was performed evaluating demographics, curve characteristics,
surgical intervention and complications. Patients were included if they completed 180 days
of follow up, a time deemed sufficient to capture early complications related to discharge.
Patients were divided based on their surgery occurring before or after the adoption of an
accelerated discharge pathway (AD). Patients in the AD pathway were treated with early
transition postoperatively to oral pain medications, regular mobilization beginning the day
after surgery, rapid reinstitution of a regular diet, and discharge prior to return of bowel
function. Patients treated prior to the AD pathway were managed using a more traditional
(TD) pathway emphasizing a slower return to mobilization, more gradual transition off of
intravenous narcotics, and discharge only after return of bowel function.

Results: Four surgeons performed 75 PSF for AIS using the TD pathway and 84 PSF after
adoption of the AD pathway. There was no difference in age, sex, preoperative MT or T/L
curve magnitudes between groups. There was no difference in groups with regards to the
use of osteotomies, number of implants fused or total number of screws placed but more
patients in the AD group underwent navigationally assisted screw placement (96.4% (AD)
vs 76.0% (TD), p=<0.0001). Patients managed in the AD cohort had 1.2 hour shorter surgical
times (p<0.0001). Length of stay was 0.98 days or 24.3% less in patients managed under
the AD pathway (3.05 days (95%CI 2.99-3.16) vs 4.03 days (95%Cl 3.04-4.20), p<0.0001).
Regression analysis showed a weak correlation between length of surgery and hospital
stay (r=0.39, p<0.001). There was no difference in wound complications requiring surgical
intervention (4.0% TD vs 6.0%AD, p=0.72). There was no statistical difference between
groups with regards to complications of any type.

Conclusion: The use of a coordinated discharge pathway helped to reduce length of stay
in patients undergoing PSF for AIS without increase in complications.

Significance: This study demonstrates the utility and safety of rapid mobilization and
discharge prior to return of bowel function for patients undergoing PSF.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Implementation of an Accelerated Discharge Pathway Reduced Hospital Stay
Following Posterior Spinal Fusion for Adolescent Idiopathic Scoliosis by Nearly 50%:
A Multicenter Comparative Study

Nicholas D. Fletcher, MD; Lindsay M. Andras, MD; David E. Lazarus, MD;
Robert |. Owen, BS; Benjamin J. Geddes, BS; Jessica Cao, BS; David L. Skaggs, MD;
Timothy S. Oswald, MD; Robert W. Bruce, MD

Emory University, Atlanta, GA

tLOE-Therapeutic - Level IIT

Introduction: Hospital stay following posterior spinal fusion (PSF) for adolescentidiopathic
scoliosis (AIS) has decreased only modestly over time despite a healthy patient population.
The purpose of this study was to evaluate the impact of a novel post operative pathway on
length of stay (LOS) and complications.

Methods: Aretrospectivereview of patients undergoing PSF for AISin 2011-12 was performed
at two institutions evaluating demographics, preoperative Cobb angles, surgical duration,
blood loss, length of stay, and post operative complications. Patients at one center were
managed using an accelerated discharge pathway emphasizing transition to oral pain
medications on post operative day 1, mobilization with PT 2-3 times/day, and discharge
prior to complete return of bowel function. Patients at the other center were managed
without a standardized pathway.

Results: 105 patients underwent PSF and were treated by an accelerated discharge pathway
(AD) while 45 patients were managed using a traditional discharge pathway (TD). There
was no difference in proximal thoracic and main thoracic Cobb magnitudes and a small
difference in thoracolumbar curve magnitudes (35+13° AD vs 42+13° TD, p=0.004) between
groups. AD patients were treated using 16% fewer pedicle screws (mean pedicle screw
density 1.34 vs 1.58, p<0.0001), with 9% fewer levels fused (mean 10.2+2 vs 11.2+2, p=0.02)
and had a slightly shorter surgical time (median 3.1 hours vs 3.9 hours, p=0.0003) with a
similar EBL (median 275cc (AD) vs 400cc (TD), p=0.06). Length of stay was 48% shorter in
the AD group (2.2 days vs 4.2 days, p<0.0001). Length of surgery (Spearman rho (r)=0.22,
p=0.007 ) and levels fused (r=0.22, p=0.009) showed weak correlation with length of stay
and there was no correlation between length of stay and EBL.There was no difference in
readmissions or wound complications between groups.

Conclusions: Hospital stay was nearly 50% shorter in patients managed by the AD pathway
without any increase in readmissions or early complications.

Significance: Discharge following PSF for AIS may be expedited using a coordinated
postoperative pathway. Noincrease in complications was seen using the AD pathway. Earlier
discharge may reduce health care costs and allow an earlier return to normalcy for families.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Wed., 4/30/14 QSVI, Paper #13, 3:16 PM POSNA-2014

Improving the Process of Care for Developmental Dysplasia of the Hip

Mackenzie M. Herzog, BA; Tim Schrader, MD
Children’s Healthcare of Atlanta

tLOE-Therapeutic - Level 11

Purpose: In 2011, a multidisciplinary physician group implemented a new process of care
for screening developmental dysplasia of the hip (DDH) in our community. A standardized
screening document was created, pediatricians participated in the American Board of
Pediatrics Maintenance of Certification program for DDH, and referral guidelines for
further management, including referral criteria, ideal referral between 6-8 weeks of age, and
immediate referral to an orthopaedist for clinically observed dislocation, were specified.
The purpose of this study was to determine if implementation of the process of care led to
changes in referral patterns for children with DDH.

Methods: March 2011 and October 2011, 143 physicians participated in implementation
of the new process of care. We retrospectively reviewed all infants who presented for hip
ultrasound at our regional children’s hospital between June 2009 and September 2013. We
compared June 2009-March 2011 to December 2011-September 2013 to evaluate the effect
of the new process of care. Exclusion criteria were treatment for DDH prior to ultrasound.
Age at the time of ultrasound and ultrasound findings were compared between groups.

Results: 726 patients met the inclusion criteria for this study. There were 321 ultrasounds
prior to and 405 after the intervention. Mean age at ultrasound prior was 9.7 weeks (range:
1.0-32.8 weeks) compared to 9.6 weeks after (range: 1.6-26.5 weeks, p=0.641). There was
a significant decrease in percentage of ultrasounds prior to 6 weeks of age following the
intervention (8% vs 5%, p=0.037). There was a higher percentage of abnormal ultrasounds
prior totheintervention(19% vs 15%, p=0.023), but there were fewer hip dislocations identified
on ultrasound following intervention (16.4% vs 3.4%, p=0.007). There was no statistically
significant difference between percent referred between 6-8 weeks of age (p=0.639), percent
referred after 16 weeks of age(p=0.062), or percent of DDH diagnoses (p=0.456); however,
therewasa trend toward tighter time range for referral with 70% of patients referred between
6-12 weeks of age prior to the intervention versus 74% after(p=0.093). A records review
revealed that physician knowledge of appropriate guidelines increased from 67% prior to
implementation of the process of care to 95% following implementation.

Conclusion: Implementation of the process of care led to improvements in referral patterns
for children with DDH. Fewer patients were referred for ultrasound prior to 6 weeks of age,
leading to decreased likelihood of false-positive findings.

Significance: Standardization of the process of care for DDH improves patient care and can
decrease healthcare cost associated with inappropriate testing.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Evaluation of Patient Satisfaction Scores in Pediatric Orthopaedics

Lee S. Segal, MD; Carla Plantikow, M.Sc.; Randon Hall, MD, MBA;
Kristina Wilson, MD, MPH; M. Wade Shrader, MD
Phoenix Children’s Hospital, Phoenix, AZ

TLOE-Economic & Decision - Level 11

Objective: Patient satisfaction survey scores are increasingly being tied to incentive
compensation, impact how we practice medicine, influence decisions on where to seek care,
and in the future may be required for accreditation. The goal of this study is to compare the
results of arandom internal distribution of patient satisfaction surveys to responses received
by mail in a hospital based, high volume pediatric orthopaedic practice.

Methods: The NRC Picker survey used at our institution is a pediatric outpatient 32 item
instrument. Surveys are randomly mailed out to families seen in our clinic, and the results
are determined on a quarterly basis. We randomly distributed the same survey in our clinic.
The results of the surveys, Picker Mailed (PM) vs Internal (INT) over the same three month
time period (2™ quarter 2013) were compared. The question of how one would rate your
provider is converted from a continuous (0-10) to a binomial (0-1) scale, in which only ratings
of 9-10 are a positive result in the Picker methodology.

Results: Response rate was 72/492 (14.6 %) for PM, and 231/333 (69.4%) for INT (p <0.0001).
Rating your provider was 72.2% (PM) vs. 84.8% (INT) positive response (p = 0.015). Our
analysis of the raw data (INT) has a meanrating of 9.42. When ratings of 8 were including as a
positive response, our rating increased to 94.4% (p =0.001). Waiting time response correlated
with rating of provider (p = 0.02). For the majority of the items, the INT responses were
consistently higher than the PM responses, including 6/7 responses that were statistically
significant (p < 0.05).

Conclusion: Patient satisfaction surveys will continue to be part of healthcare, and properly
designed and administered surveys provide robust measures of quality. Our study reinforces
concerns about the survey; many of the survey items may not be appropriate for a high
volume pediatric subspecialty practice, and may not reflect true quality of care. Other
confounding issues include mode and timing of survey distribution and completion. One
way to influence our scores is to educate our patients to help them understand how we as
physicians are being evaluated. Further research is needed to evaluate the patients” health
care experience and true quality of care.

Significance: Patient satisfaction surveys in pediatric orthopaedics should be designed
and distributed in a manner that provides a true reflection of quality of health care in high
volume subspecialty surgical ambulatory settings.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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The Use of 6-Axis External Fixation is Overall More Cost-effective than Ilizarov for
Canadian Health Care Centers

Elisabeth Leblanc, MD; Khalid Alkhelaifi, MD; Mohammad Alzahrani, MD;
Marie Gdalevitch, MD
Shriners Hospital for Children, Montreal, QB, CANADA

TLOE- Economic & Decision - Level IV

Purpose: Correction of limb deformities through use of an Ilizarov apparatus has been the
gold standard for many years. In the past two decades, the use of computer assisted 6-axis
external fixation has revolutionized deformity correction, particularly when the deformity
hasseveral components (angulation, translation, and rotation). These deformities previously
required staged corrections or frame modifications in the operating room (OR). In Canada,
the use of 6 axis external fixation has been limited by the elevated costs of the equipment.
Our hypothesis is that the overall cost per patient for 6-axis external fixation is less expensive
than Ilizarov. The objective of this study is to investigate the cost-effectiveness of using 6-axis
external fixation in the Canadian health care system.

Methods: This retrospective study examines factors associated with cost per patient
undergoing limb lengthening and deformity correction. Specifically costs associated with:
OR time, OR staffing, instrumentation and equipment, duration of admission, return to
OR, number of complications, frequency of follow-up and rehabilitation protocols were
compared. Costs were calculated from the beginning of treatment until removal of external
fixation and were averaged per patient. Inclusion criteria were patients who underwent
llizarov or 6-axis circular fixation for deformity correction or lengthening between 2006 and
2013 at the Shriners Hospital. The primary outcome is the average total cost per patient for
Ilizarov versus 6-axis external fixation.

Results: Taken separately, the equipment cost for 6-axis circular fixation was significantly
higher than for Ilizarov. However, when all associated costs are taken into account, the use
of 6-axis external fixation for lengthening and deformity correction was shown to be overall
less expensive per patient. The most important factors that influenced the cost were the
return to OR for frame adjustments (more frequent with Ilizarov, p<0.05) and the length of
OR time (significantly longer with Ilizarov fixation p<0.05).

Conclusion: Return to the operating room was more frequent in the Ilizarov group and
resulted in overall elevated costs. Therefore, even if the initial cost of the equipment for 6-axis
external fixation is elevated, the overall cost for the treatment is lower than with Ilizarov.
Furthermore, there was a trend for longer OR time in the [lizarov group, which translates into
decreased OR time for other procedures, decreasing the monetary productivity of the OR.

Significance: This study confirms that not only is 6-axis external fixation advantageous for
the patient but also for the Canadian health care system.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Ponseti Corrected Clubfeet At Age Two Years: Is the Story Finished?

B. Stephens Richards 111, MD; Shawne Faulks, MSN, RN, CNS; Lori A. Karol, MD
Texas Scottish Rite Hospital for Children, Dallas, TX

tLOE- Therapeutic - Level 111

Purpose: Most infants with idiopathic clubfeet treated by Ponseti’s method reach the age
of two years with corrected plantigrade feet without having required surgery (except
percutaneous TAL). The purpose is to determine the percentage of these children whose
corrected feet subsequently relapse beyond age two years and require operative treatment.

Methods: Patients =5 years old whose idiopathic clubfeet underwent successful treatment
within the first 3 months of life and were in a plantigrade position at age two years were
studied. If further treatment was required, the procedures and results were recorded.

Results: 243 feet that were plantigrade at age two years had an average followup of 7.5 years
(range 5-11.5years). 177 feet (72%) remained plantigrade and 66 feet (28 %) relapsed requiring
limited or extensive operative intervention. Of these 66 feet, 55 required limited procedures
which included TALs, posterior releases, tibialis anterior tendon transfers, plantar fascia
releases, lateral column shortenings, or metatarsal osteotomies. A single limited procedure
was performed in 14 of these 55 feet and combinations of procedures were performed in 37
feet in order to maintain a plantigrade foot. Two separate operations consisting of limited
procedures were required in 4 of the 55 feet. The remaining 11 feet required complete
posteromedial releases to achieve a plantigrade position and were considered failures.

Conclusion: The majority of clubfoot patients (73%) with successful outcomes at 2 years
of age using the Ponseti method will continue to do well without the need for surgery.
However, nearly one quarter of these early successes (23 %) will require a limited procedure,
or a combination thereof, to maintain a plantigrade foot position. 4.5% (11/243) of the early
apparent successes subsequently relapse to the point of needing a complete PMR.

Significance: Although most patients will maintain a plantigrade foot after reaching age
two years, future limited procedures (all of which are extra-articular except for the posterior
release) may be required in nearly one-fourth of these patients. These limited procedures
should be considered an extended part of the Ponseti treatment program.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Surgical Treatment of Congenital Idiopathic Clubfoot After “French” Functional
Treatment: Outcome in a 10-Year Pro Study

Nicolas Bocahut; Dr. Philippe Souchet; Brice llharreborde, MD; Keyvan Mazda, MD
Robert Debre Hospital, Paris, FRANCE

tLOE- Therapeutic - Level IV

Purpose: There have been few studies with sufficient follow-up and power to report results
and incidence of surgery in management of clubfoot, or congenital talipes equinovarus after
“French” functional treatment or Ponseti method. The purpose of this study was to report
long-term results and incidence of surgical treatment in a prospective series of idiopathic
clubfeetfollowed up from birth, managed functionally and if necessary secondarily operated.

Methods: All the children with idiopathic clubfeet born between the 1st of January 1995
and the 31st of December 2006 and seen for the first time before the age of 3 month were
included. They received functional treatment, comprising physical therapy and orthoses,
and were followed up prospectively regardless of compliance, up to the 1st of March 2013.
Initial assessment of severity was based on the Dimeglio score, and functional assessment
at follow-up on the Bensahel score. When necessary, the surgical procedure performed was
always a one-stage medioposterior release “ala carte” with or without calcaneal osteotomy.

Results: At a mean 10.3 years’ follow-up (range, 5.8-18.0 years), 155 clubfeet (48.3%) had
required surgical management (excluding Achilles tenotomies) among 321 feet functionally
treated with complete follow-up. Clubfeet requiring surgery were initially more severe:
Dimeglio 11.4/20 vs 8.6/20. Mean age at surgery was 22,1 months. Initial Dimeglio score
correlated with incidence of surgery: 15.4% (2/13) in group 1, 30.7% (47/153) in group II,
70.5% (91/129) in group III and 100% (13/13) in group IV. At latest follow-up, distribu-
tion according to the Bensahel evaluation was as follows: 65.8% (102/155) in class I, 29.0%
(45/155) in class 11, 4.5% (7/155), 0.6% (1/155) in class IV and none in the upper classes (V,
VI and VII). Mean post-operative follow-up was 9.1 years (range, 1.1-17,3 years), 94.9% of
good results (147/155 operated feet in Bensahel class I or II at latest follow-up) and 8 bad
results (class Il or IV) were observed in the surgical group. Eleven feet (7,1%) needed more
than one surgical procedure (average 1.4). Mean Bensahel score was poorer in the surgical
than in the pure functional group: 4.0/50 vs. 1.4/50.

Conclusions: Many authors nowadays prefer the Ponseti method, because of a low rate
of associated surgery. The present results confirm the high rate of surgery associated with
the “French” functional method especially in feet initially classified Dimeglio III or IV but
also the high rate of good results after surgery in all groups. This score at birth remains an
essential predictive factor. Management of the most severe deformation always remains a
difficult challenge.

Significance: Although surgery was frequent, long-term functional results after surgery
were very satisfactory in all feet. Therefore, the objective of reducing surgical incidence
should not let persist deformation at any cost.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Objective Measurement of Brace Compliance in Idiopathic Clubfoot Treatment

Donald D. Virostek, CPO; Kevin Felton, CPO; Megan Urrutia, MPO; Shawne Faulks, RN;
Karl E. Rathjen, MD; B. Stephens Richards 111, MD
Texas Scottish Rite Hospital for Children, Dallas, TX

tLOE- Therapeutic - Level II

Purpose: Post-casting Foot Abduction Orthoses (FAO) use is critical to the success of the
Ponseti method. The purpose of this study is to accurately and objectively determine the
amount of time the brace is worn.

Methods: Since February 2010, all patients less than 12 months of age with idiopathic clubfeet
who completed initial Ponseti cast correction were placed into a FAO with a temperature
data logger imbedded in the sole of one of the shoes. To avoid influencing compliance with
bracing, parents were informed of the temperature logger device but not that the compliance
was being monitored. FAO was prescribed 22 hours per day for the first 3 months followed
by 12 hours per night until 2 years of age.

Results: 155 patients have completed at least 3 months bracing. Brace use per day averaged
17.4 hours in these 155 patients (79% of the prescribed 22 hours/day use). 87 of the 155
patients completed the first year of bracing. The use per day for months 6-12 averaged 7.5
hours (63% of the prescribed time).

41/47 patients (87%) who were “highly compliant” (>90% prescribed wear) in the first 3
months continued to use the brace atleast 50% of the prescribed time in months 6-12. 22/31
patients (70%) who were “compliant” (50-90% prescribed wear) in the first3 months continued
to use the brace at least 50% of the prescribed time in months 6-12. 8/9 patients who were
“non-compliant” (< 50% prescribed wear) in the first 3 months remained non-compliant

Conclusion: Compliance with brace wear can be accurately measured. Adherence to the
recommended wear schedules is consistently less than prescribed. Patients who are initially
“highly compliant” tend to remain complaint.

Significance: Objective measurement of FAO wear will allow assessment of interventions
aimed at increasing compliance. Future work should correlate amount of brace wear and
outcome.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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Recurrent Forefoot Adductus is a Predictor of Future Surgery in Clubfeet Treated by
Ponseti Casting

Pooya Hosseinzadeh, MD; Erik D. Peterson, MD; Ryan D. Muchow, MD; Henry . Iwinski, MD;
Janet L. Walker, MID; Vishwas R. Talwalkar, MD; Todd A. Milbrandt, MD, MS
Lexington Shriners Hospital for Children, Lexington, KY

tLOE-Prognostic - Level III

Purpose: Tibialis Anterior Tendon Transfer (TATT) is performed for treatment of dynamic
supination of clubfeet treated by Ponseti casting. The presence and severity of dynamic
supinationis difficult to quantify. Recurrent metatarsus adductus (MA) has also been observed
following castingand isapparent on pedobarographs. Our purpose was toinvestigate whether
the presence and magnitude of recurrent MA using pedobarographs predicted the future
need for TATT. Our hypothesis was that the presence of MA as defined by measurement of
the heel forefoot angle (HFA) (Figure 1) would correlate with the need for TATT.

Methods: A retrospective chart review of patients with diagnosis of idiopathic clubfoot
treated at our center was performed after local IRB approval. The patients were divided into
two groups, group +TATT with history of TATT and group -TATT with no TATT. Patients less
than 5 years of age were excluded from -TATT. Heel forefoot angle (HFA) was measured
on pedobarographs as an indicator of residual MA. HFA was compared between the two
groups using t-test with significance established at p<.05 with a lower HFA signifying more
MA. The predictive value of residual adductus was measured using regression analysis.

Results: A total of 143 patients (201 feet) met our criteria, 77 patients (56 male, 21 female)
with 98 involved feet were in the +TATT group and 66 patients (51 male, 15 female) with
103 involved feet were included in the -TATT group. Average age at time of TATT was 3.7
years and average age of follow up was 7.6 years in group -TATT. Foot pressure analysis
was performed at average age 3.1 years in +TATT and 3.4 years in the -TATT group. HFA
was significantly different between +TATT (139) and -TATT (149) groups (P value<0.01).
Further analysis of the HFA showed those with a HFA less than 140 had 86% chance for
TATT. HFA greater than 150 resulted in TATT only in 11% of the cases.

Conclusion: Recurrent MA as measured by HFA on pedobarographs correlates with the
need for future TATT surgery in children who have undergone Ponseti casting for clubfeet.

Significance: Recurrent MA in clubfeet treated by Ponseti casting is a deformity that can be
easily measured on pedobarograph and serve as a warning sign of dynamic supination and
lateral weight bearing. Clinicians can use this data to identify feet at risk for future surgery.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Figure 1- Heel Forefoot angle

140 degrees
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Is the Anterior Tibialis Weaker After Transfer in Children with Clubfeet?

Hank White, PT, PhD; Juanita |. Wallace, MS; Samuel F. Augsburger, MS;

Todd A. Milbrandt, MD, MS; Vishwas R. Talwalkar, MD; Ryan D. Muchow, MD;

Henry |. Iwinski, MD; Janet Walker, MD

Shriners Hospital for Children and University of Kentucky Department of Orthopaedic Surgery,
Lexington KY

tLOE-Therapeutic - Level III

Purpose: Despite the effectiveness Ponseti treatment, a certain percentage of children
experience reoccurrence of the clubfoot deformity due over pull of the anterior tibialis.
Transfer of the anterior tibialis (ATT) insertion to a more lateral location on the dorsum of
the foot is designed to improve this muscle imbalance. Since loss of one muscle strength
grade is expected in most tendon transfer surgery, we performed this prospective study to
assess changes in ankle muscle strength in clubfeet with ATT.

Methods: Data from 21 subjects (14 male; 7 females) for a total of 30 involved limbs and
12 uninvolved limbs are presented. Mean age 3 years 11 months (range: 2yrs 7 months -7
years 4 months) at first visit. Mean time from first visit to surgery is one month (range 0-5
months). Anterior tibialis was inserted into the lateral cunneiform. Mean time to post-op
assessment was 7 months (range 5-12 months). Patient’s ankle musculature strength was
assessed using a hand held dynamometer (PowerTrack II Commander from JTech Medical,
Salt Lake City, Utah). Three trials were performed for each action (ankle dorsiflexion, plantar
flexion, inversion and eversion). Due to the young age of subjects, the maximum value of
the three trials was used for analysis.

Results: From preop to follow-up, involved limbs demonstrated increases in ankle dorsiflexors
strength (10.6 to 12.5 Ibs.) (p<0.01) and ankle plantar flexor strength (from 23.4 to 28.9 Ibs.
p<.05). A non-statistically significant increase in involved limb ankle inverter and everter
strength was also noted. A positive correlation between change in dorsiflexors strength
and time to follow up visit was noted (r =0.6). Uninvolved limbs in unilateral subjects also
demonstrated a statistically significant increase in only inversion strength (11.1 to 15.6 Ibs.,
p<0.001) while ankle plantar flexion, dorsiflexion and eversion remained unchanged during
the assessment interval. Before surgery, the involved ankle dorsiflexors were statistically
weaker than the uninvolved limbs (10.6 versus 14.0 1bs., p<0.05). Six months after surgery,
the involved limbs the ankle dorsiflexors were not statistically weaker (13.2 versus 16.3 1bs.)

Conclusions: Results of this study are contradictory to our hypothesis that a muscle tendon
transfer results in a decrease in strength for children with clubfoot deformity. Instead, the
involved limbs undergoing ATT demonstrate a statistical increase in strength measured
with a hand held dynamometer.

Significance: While muscle strength is diminished in limbs with clubfeet, there should be
limited concern for loss of ankle dorsiflexion power after ATT.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Wed., 4/30/14 Foot/ Ankle, Paper #21, 4:35 PM POSNA-2014

Determination of Peak Growth Acceleration from Ossification of the
Calcaneal Apophysis

Allen Nicholson, BS; Raymond W. Liu, MD; James O. Sanders, MD; Daniel Cooperman, MD
Yale School of Medicine, New Haven, CT

tLOE-Diagnostic - Level I

Purpose: We examine the ossification sequence of the calcaneus of the foot to determine if
it can be useful to predict peak growth acceleration (PGA).

Methods: We examined over 700 foot x-rays from 94 healthy children ages 10-15 who were
studied from 1925 to 1945 in Cleveland, Ohio. This prospectively acquired data set was used
by Greulich and Pyle to develop their classic system of skeletal maturity assessment. The
PGA was calculated using the height of each child, which was measured at each x-ray. We
examined the degree of ossification of the calcaneal apophysis as well as the stage of fusion.
Degree of ossification was calculated by measuring the length of the ossified apophysis and
dividing it by the maximal width of the calcaneal tuberosity.

Results: Ossification of the calcaneal apophysis occurs in a very orderly fashion with the
ossification center first appearing 4.7 years (95% CI-5.38, -3.98) before the PGA. Ossification
begins on the plantar surface and proceeds in a cephalic direction. The apophysis becomes
fully ossified with no signs of fusion at 0.1 years (95% CI -0.1, 0.3) after the PGA. Fusion of
the apophysis occurs over the next 1.5 years and is typically complete 2 years (95% CI 1.1, 1.6)
after the PGA. Fusion begins in the middle of the apophysis and proceeds outward. Using
the Pearson coefficient, interobserver and intraobserver reliability for assessing apophyseal
ossification was calculated based on measurement of 20 randomly chosen x-rays by two
observers and repeat measurement by the first, and were 0.976 and 0.998, respectively.

Conclusion: Ossification of the calcaneal apophysis provides a reliable and simple method
of determining skeletal maturation and PGA.

Significance: Ossification of the calcaneal apophysis provides an osteologic marker of
skeletal maturation in relation to PGA. The method is similar to the Risser sign in that it
uses extension of the apophysis to assess maturity. However, it is more useful than the
Risser sign for predicting PGA because at PGA the Risser sign is zero whereas the calcaneal
apophysis fully covers the calcaneal bed but is not fused, allowing the surgeon to easily
identify this important physiologic phase of growth. This information can aid the surgeon
in determining optimal treatment of scoliosis.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
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Wed., 4/30/14 Foot/ Ankle, Paper #22, 4:49 PM POSNA-2014

Prospective Comparison of Subtalar Arthroereisis to Lateral Column Lengthening for
Painful Flatfeet

David Chong, MD; Bruce A. MacWilliams; Theresa A. Hennessey, MD; Noelle Teske, MSc;
Peter M. Stevens, MD
University of Utah, Salt Lake City, UT

tLOE-Therapeutic - Level IT

Purpose: There is no consensus on the surgical treatment of unremitting, painful flatfeet in
children. Subtalar arthroereisis has gained notoriety although there is a paucity of literature
on its biomechanical effects. Our goal was to compare a group treated with subtalar
arthroereisis with another group undergoing lateral column calcaneal lengthening. Our
hypothesis was that the results of arthroereisis would be equivalent to the more established
method of calcaneal lengthening.

Methods: A prospective trial was conducted. We enrolled fifteen patients (mean age 12.8y)
and 24 feet with painful, planovalgus feet refractory to conservative treatment. Seven
patients and 13 feet were enrolled in the arthroereieis group, and eight patients and 11
feet were enrolled in the calcaneal lengthening group. Though not specifically excluded,
none of the enrolled patients had an underlying neuromuscular diagnosis. Kinematic
motion analysis was performed on each patient prior to surgery and at one year of follow-
up. Pedobarometry studies, radiographs, and validated outcome questionnaires (Oxford
Ankle-Foot Questionnaire for Children) were also performed to evaluate the outcomes of
both groups.

Results: We were able to find statistically significant improvement in both groups, but
we did not find a statistical difference between the outcomes to support one treatment
over the other. Kinematic analysis in both groups showed significant decreased midfoot
inversion and abduction. We also found the hindfoot did not stiffen with arthroereisis
or calcaneal lengthening, and the range of motion was preserved with a more varus
offset. Radiographs in both groups showed statistically significant improvements in the
lateral talocalcaneal angle, AP and lateral talo-first metatarsal angle, and AP-talonavicular
coverage. Pedobarometry of both groups showed significantly decreased time on the
midfoot and medialization of the center of pressure. Oxford scores showed improvements
in both groups.

Conclusion: Subtalar arthroereisis is less invasive and cost-effective, and is a feasible
alternative to lateral column lengthening. While either procedure can achieve the desired
outcome, the informed choice should be individualized, in accordance with parental
expectations and desires. Further study, especially long-term, is warranted, and we plan to
continue to follow these patients annually until maturity.

Significance: Subtalar arthroereisis should be considered in the treatment of painful,
planovalgus feet.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Wed., 4/30/14 Foot/ Ankle, Paper #23, 4:54 PM POSNA-2014

Rate of Correction and Recurrence of Ankle Valgus in Children Using a Transphyseal
Medial Malleolar Screw

Frank M. Chang, MD; Julie Ma, BA; Zhaoxing Pan, MB, PhD; Liliana Hoversten, BA;
Eduardo N. Novais, MD
Children’s Hospital Colorado, Aurora, CO

tLOE-Therapeutic - Level III

Purpose: Hemiepiphysiodesis or controlled growth using a transphyseal medial malleolar
screw (TMMS) has been shown to be an effective surgical treatment for ankle valgus in
growing children. The purpose of this study was to determine the rate of correction and
recurrence of ankle valgus after a TMMS procedure.

Methods: Following IRB approval, we conducted a database search for children who un-
derwent a TMMS procedure for treatment of ankle valgus. Sixteen males and 21 females
(63 ankles) with a minimum one-year follow-up or screw removal after deformity correc-
tion were retrospectively reviewed. Patients were divided into clinical diagnosis groups,
including multiple hereditary exostoses (n=14 ankles), cerebral palsy (n=4), spina bifida
(n=7), idiopathic (n=24), and other (n=14). Valgus deformity was assessed on anteroposte-
rior weight-bearing ankle radiographs by measurement of tibiotalar angle. Linear mixed
effects models were used to determine rates of correction and valgus recurrence. Analysis
of covariance was used to determine differences between age groups.

Results: Average age at surgery was 11.0 years (range 5.4-14.8 years) with a mean radio-
graphic follow-up of 1.8 years (range 0.37-4.9 years). There was a significant (P<0.001)
improvement in tibiotalar angle at the most recent follow-up: the mean pre-operative and
most recent tibiotalar angles were 10.6+4.3° and 3.1£6.3°, respectively. The overall average
rate of correction in tibiotalar angle was 0.28+£0.05° per month (P<0.001). Patients with
spina bifida had the slowest rate of correction (0.24+0.06°/ month, P<0.001), while patients
with cerebral palsy diagnoses had the fastest rate (0.90+0.17°/month, P<0.001). Patients
younger than 11 years of age experienced faster correction than those older than 11 years
of age (P=0.02). For subjects that received screw removal (43 ankles), the average time from
insertion to removal of the screw was 1.41 years (range 0.44-5.16 years). The average recur-
rence rate in patients who underwent screw removal was 0.28+0.33° per month (18 ankles,
P=0.43) until skeletal maturity.

Conclusion: Guided growth in children with ankle valgus can be an effective treatment,
but the effects of additional skeletal growth should be considered as the ankle may re-
bound into valgus after correction and screw removal. Based on the patient’s age, it may
be beneficial to slightly overcorrect the ankle into varus. The mean rate of correction and
recurrence described here can be used to determine when to insert and remove the screw.

Significance: Surgeons should consider overcorrecting patients with ankle valgus and re-
maining skeletal growth in order to prevent recurrence of the deformity.

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Wed., 4/30/14 Foot/ Ankle, Paper #24, 4:59 PM POSNA-2014

Using the Oxford Ankle Foot Questionnaire to Evaluate Children with Flexible
Flatfeet. A Comparison with Typically Developing Feet and Cerebral Palsy

Alpesh Kothari, MD; Julie Stebbins, PhD; Amy Beth Zavatsky, PhD;
Tim Theologis, MSc, PhD, FRCS
Nutffield Orthopaedic Centre, Oxford, UNITED KINGDOM

TLOE-Diagnostic - Level III

Purpose: To investigate the quality of life of children with pediatric flatfeet (PFF), and assess
the inter-relationship of different domain scores, using the Oxford Ankle Foot Questionnaire
for children (OXAFQ_C).

To assesshow OXAFQ_Cscores of children with PFF compare to children with typically develop-
ing feet (TDF) and those with symptomatic treated clubfoot, and the foot in cerebral palsy.

Methods: 27 children with PFF and 30 with TDF between the age of 8 and 15 were recruited
into this ethically approved study. Classification of foot posture was based on objective
anthropometric, pedobarographic and radiological measurements. No subjecthad coexisting
musculoskeletal or neurological disease and had not had any previouslower limb operations.
No subject was concurrently using orthotics. The OXAFQ_C was completed for each subject.
OXAFQ_C data were also obtained from the gait laboratory database of 9 children with
symptomatic treated clubfootand 13 children with cerebral palsy.The different domain scores
in the PFF group were compared using Spearman’s rank correlation. Level of significance
was adjusted, due to multiple comparisons, to 0.017. A Kruskall-Wallis test was used to
compare OXAFQ_C scores between groups (Stata).

Results: The PFF group had a higher proportion of females than the TDF group (65% vs
30%). There was no difference in mean age between groups. The PFF group had a median
OXAFQ_Cscore of76% (100% is perfectfunction). Spearman’s rank correlation demonstrated
a significant relationship between the physical questionnaire domain and school & play
(0<0.001) and emotional (0=0.005) domains. The TDF group had a median OXAFQ_C
score of 95%. The difference between PFF and TDF questionnaire scores was statistically
significant (0=0.001). Qualitative analysis demonstrated that a proportion of children with
PFF demonstrate similar OXAFQ_C scores to children with symptomatic treated clubfoot
and cerebral palsy feet.

Conclusion: The use of the OXAFQ_C in this study has demonstrated that children with
PFF have generally worse quality of life than children with TDF. Children with PFF who
have physical impairment are also likely to have affected school and play and emotional
function. A proportion of children with PFF demonstrate equivalent reduction in quality
of life as children with better recognised foot and ankle pathologies.

Significance: PFF is not as benign as some clinicians believe and further investigation into
why some children are so burdened by this condition is warranted.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.

-117-




Thurs., 5/1/14 Hip, Paper #25, 8:04 AM POSNA-2014

Successful Pavlik Harness Treatment for Developmental Dysplasia of the Hip and
Normal X-Ray At Age Two: Is a Longer Follow-Up Necessary ?

Nanni |. Allington, MD
CHR Citadelle, Liege, BELGIUM

tLOE-Prognostic - Level III

Purpose: A selected group of patients successfully treated for Developmental dysplasia
of the hip (DDH) with a Pavlik harness (PH) might not require long-term follow-up with
irradiating X-ray.

Methods: Aretrospective review of a consecutive series of patients treated for DDH between
January 1995 and July 2004 was undertaken. A very selected group was defined: the child
had to be otherwise normal (neuromuscular diagnosis or syndromes were excluded), the
treatment with the PH had to be successful, and the X-ray at age 2 had to be normal (normal
acetabular index, no signs of avascular necrosis).

At last follow-up a clinical exam was performed and the following measurement were
done on X-ray: center-edge angle, Seringe-Severin’s score, teardrop, acetabular index (open
growth plate), sharp’s angle (mature), Mose’s classification.

Results: Out of 170 consecutive children seen with DDH 130 fitted those criteria, 47 had
insufficient data, 83 were studied, 22 had bilateral DDH and a total of 105 hips were reviewed.
Of these 105 hips, 12 were Ortolani positive, 10 Barlow positive, 83 diagnosed at one month
of age by dynamic ultrasound with subluxation/instability /dysplasia.

The mean follow-up was of 10 years and 4 months (8 to 16 years).

All105 hips had a normal clinical exam as well as normal X-ray at the last follow-up : mean
center-edge angle of 32° (25° - 40°), Seringe-Severin’s score IA , normal teardrop, mean
acetabular index 18 ° (9° to 24°), mean Sharp’s angle of 35° (32° to47°), Mose’s cercle below 2.

Conclusion: Since the clinical exam and the X-ray done atlong-term follow-up were normal,
itmightnot be necessary to continue follow-up if X-ray at age two are normal after treatment
with the PH.

Significance: Although the results of this study suggest that long-term follow-up might not
be required in this selected group, an increase of the number of patients as well as a still
longer follow-up (not all were skeletally mature) would be useful.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Hip, Paper #26, 8:09 AM POSNA-2014

Radiographic Follow-Up for DDH After 6 Months of Age:
Are X-Rays Necessary After a Normalized Ultrasound?

Eric ]. Sarkissian, BS; John (Jack) M. Flynn, MD; Wudbhav N. Sankar, MD
The Children’s Hospital of Philadelphia, Philadelphia, PA

tLOE-Prognostic - Level IV

Purpose: Given concerns about cost and pediatric radiation exposure, we sought to evaluate
the need of long-term radiographic follow-up of developmental dysplasia of the hip (DDH)
in infants who have achieved normal clinical and sonographic exams. Our hypothesis was
thatinfants withnormalized hip instability, acetabular dysplasia, or both donot demonstrate
residual acetabular dysplasia necessitating further radiographic monitoring,.

Methods: Wereviewed a consecutive series of infants with idiopathic DDH presenting to our
institution between January 2008 and January 2012. We defined infants with “normalized”
DDH as those who had achieved a stable clinical exam (negative Barlow/Ortolani) as well
as an ultrasound revealing no signs of either hip instability or acetabular dysplasia (alpha
angle >60°). We excluded infants demonstrating persistently abnormal sonographicindices,
clinical exams, or both by 6 months of age, including those requiring surgical reduction.
Anteroposterior pelvic radiographs at approximately 6 months and 1 year of age were then
analyzed for evidence of residual radiographic acetabular dysplasia by a single observer
whowas blinded to the clinical outcome of the patients. An absolute acetabular index greater
than 30° on the 6-month radiograph or greater than 28° on the 12-month radiograph was
defined as acetabular dysplasia.

Results: Our study cohort consisted of 115 patients with DDH who had achieved normal
sonographic and clinical exams at 3.1+ 1.1 months of age. At the age of 6.6 + 0.8 months, 17%
of all patients showed radiographic signs of acetabular dysplasia. Of patients left untreated
after 6 months (n=106), 33% had dysplasia on subsequent radiographs at 12.5 £ 1.2 months
of age. We found no significant differences in either the 6- or 12-month rates of dysplasia
between patients successfully treated with a Pavlik harness and patients normalizing without
treatment but with a history of risk factors (female gender, breech presentation, and/or
positive family history) (p>0.05).

Conclusion: We were wrong. Our overall incidences of radiographic dysplasia after
previous DDH normalization were 17% and 33% at approximately 6 and 12 months of age,
respectively, supporting the need for serial radiographic monitoring through atleast walking
age. Radiographic follow-up at 6 months and 1 year of age may be important to allow early
identification and treatment of residual acetabular dysplasia.

Significance: Notable incidences of residual dysplasia ininfants after previous normalization
of DDH may warrant radiographic follow-up at 6 and 12 months of age to allow timely
diagnosis and early intervention.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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Thurs., 5/1/14 Hip, Paper #27, 8:14 AM POSNA-2014

The Complication Rate for Treatment of Developmental Dysplasia of the Hip with the
Pavlik Harness

Valentin Noriega, Sr, MID; Carlos Alejandro Brambila, MD; Pablo Castafiieda, MD
Shriners Hospital for Children, Mexico City, MEXICO

tLOE-Therapeutic - Level IV

Purpose: To determine the complication rate for a single surgeon using the Pavlik harness
for the treatment of developmental dysplasia of the hip (DDH), and identify risk factors
for presenting a complication.

Methods: A retrospective review of 307 patients with DDH who had been treated with
a Pavlik harness (mean age at start of treatment = 3.1 months) with a minimum follow-
up of two years; 46 patients were found to have a “failure” of reduction and were no
longer included as this was not considered a complication but rather a failure in treatment.
The presence of femoral nerve palsy, brachial plexus palsy, dermatitis, posterior fixed
subluxation of the hip (so-called Pavlik harness disease) and avascular necrosis (AVN)
were determined. Risk analysis was carried out to identify the risk factors for presenting
these complications.

Results: The overall complication rate was 13% (40 of the 307 patients). Three patients
developed a femoral nerve palsy, all resolved within 6 days after removing the harness
(rate = 0.98%). 19 cases of dermatitis were found (rate = 6.2%) and 18 cases of AVN were
found (rate = 5.8%), of the 18 cases with AVN, 14 were classified as Salter & Thompson
type I and 4 as type II; AVN was observed between 2 and 18 months after treatment had
been started. The mean age for the 3 cases with femoral nerve palsy was 5.6 months, the
mean age for the group that presented dermatitis was 4.3, the mean age for the group that
presented AVN was 5.1 months, the mean age for all patients with a complication was
5. Imonths compared with 3.1 months for the cohort without a complication. All of the
cases with a femoral nerve palsy were dislocated at rest at the start of treatment, 15 of the
cases that presented AVN were dislocated at rest and 3 were unstable. None of the hips
considered as stable dysplasia presented any complication other than dermatitis.

Conclusion: The Pavlik harness is a safe treatment method with a very low rate of
complications. Independent risk factors for presenting a complication were being over 4
months of age at the start of treatment and having a dislocated hip.

Significance: Parents of infants with DDH should be counseled that the probability of
having a complication related to the use of the Pavlik harness is greater if the infant is over
4 months of age or has a dislocated hip.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Hip, Paper #28, 8:28 AM POSNA-2014

A Re-Evaluation of Commonly Accepted Risk Factors for Developmental Dysplasia of
the Hip: Population-Based Cohort Study

Andreas Roposch, MD, MSc, FRCS; Evangelia Protopapa, MSc; Saboura Mahdavi;
Olivia Mdlaga-Shaw; Yael Gelfer, MD; Ajay Asokan; Paul Humphries, MBBS; Fatima [ichi;
Rumana Omar

Great Ormond Street Hospital for Children, UCL Institute of Child Health,

London, UNITED KINGDOM

tLOE-Prognostic - Level I

Purpose: To determine risk factors for DDH using newly developed diagnostic criteria
based on international consensus.

Methods: In this population-based cohort study, 13,278 babies born ata secondary care center
(2010-2013) received a standardized examination within 24 hours postpartum, in which we
prospectively ascertained the presence of the common risk factors for DDH (breech, family
history, etc). Infants exhibiting 1 factor were eligible and underwent ultrasound done at 8
weeks. Alpha angles were measured by surgeon/radiologistin consensus and blinded torisk
factors and age. We analyzed the association of the risk factors and ultrasonographic DDH
using criteria based on international consensus, which define alpha <55° at 8 weeks as DDH.

Results: Of 2,276 (17%) eligible newborns, 2,191 (96%) were included in the study. 2,101
(92%) infants completed follow-up with DDH present in 76 hips (3.6%). Two strong
independent risk factors were identified using multivariate analysis (odds ratio): foot
deformity warranting physiotherapy or orthopaedic followup (4.52, p=0.019), family
history of DDH (4.42, p<0.001). Of 139 infants who had one or both of these risk factors,
45 (32%) had DDH. An abnormal hip examination was indicative of DDH (56.24, p<0.001).

Conclusion: In this prospective study, a foot deformity was associated with a four-fold
increased risk for DDH as was a family history of DDH.

Significance: Newborns with a foot deformity warranting physiotherapy or orthopedic
followup had an increased risk for DDH.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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Thurs., 5/1/14 Hip, Paper #29, 8:33 AM POSNA-2014

Association Between Referral Pattern and Prevalence of Developmental Dysplasia of
the Hip (DDH) - A Prospective Cohort Study

Benjamin Escott, MBBS, MSc; Augusta Lloyd, MS; Lauren Paraison, BA; Chan-Hee Jo, PhD;
Adriana De La Rocha, MS; Daniel |. Sucato, MD, MS
Texas Scottish Rite Hospital for Children, Dallas, TX

tLOE-Prognostic - Level II

Purpose: The purpose of this study was to explore the association between referral complaint
and the prevalence of DDH in a prospective cohort of children referred for DDH assessment
at a tertiary pediatric institution.

Methods: This is an IRB approved prospective study of infants <12 months of age without
teratologic abnormalities referred to a tertiary center for DDH assessment from 2008-2013.
Baseline demographics and clinical factors were collected upon enrollment and prospective
diagnostic and treatment data was collected regularly. The primary outcome of this study
was a diagnosis of DDH confirmed by clinical exam and/or imaging study. The primary
predictor was referring complaint submitted by the referring physician. Multivariable
logistic regression was performed to evaluate the association between referring complaint
and prevalence of DDH including demographics, risk factors and other possible DDH
determinants in the multivariable model to control for baseline differences.

Results: 1,294 patients were enrolled in this study. The most common referring complaints
were hip clicks (n=404), breech presentation (n=235) and clinical instability (n=169). 319
patients (24.7%) were diagnosed with DDH. The highest and lowest prevalence of DDH
was amongst children referred with clinical instability as detected by the referring physician
(37.3%) and asymmetric thigh folds (3.0%), respectively. Differences in the odds of DDH
by referring complaint remained significant (p<0.0001) after controlling for female gender
(OR=2.8; p<0.0001), firstborn (OR=1.4; p=0.03), singleton birth (OR=3.3; p=0.01) and family
history of DDH (OR=1.6; p=0.02). Clinical instability (OR=4.3), hip clicks (OR=2.0) and
abnormal imaging (OR=1.8) were all associated with a greater odds of DDH when compared
to breech presentation.

Conclusions: The prevalence of true DDH following referral to a tertiary center is 25%
and correlates to specific referring complaints and has important implications on practice
management and resource utilization.

Significance: 75% of childrenreferred to our institution for DDH assessment were ultimately
cleared of the diagnosis. Certain referral complaints are associated with significantly lower
rates of DDH (e.g. asymmetric thigh folds or breech presentation). Better education of
primary care practitioners about risk factors and optimal timing of sonographic evaluation
may reduce unnecessary referrals, costly investigations and family stress for infants suspected
of having DDH.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Hip, Paper #30, 8:38 AM POSNA-2014

Referral for Breech Presentation Does Not Correlate with a Diagnosis of DDH in
Children Less Than One Year of Age

Daniel ]. Sucato, MD, MS; Augusta Lloyd, MS; Adriana De La Rocha, MS;
Brigid N. Maloney, MS; Erica Flores, RN MSN; Lauren Paraison, BA
Texas Scottish Rite Hospital for Children, Dallas, TX

tLOE-Prognostic - Level II

Purpose: Breech presentation has been a risk factor for developmental dysplasia of the hip
(DDH). However, there are no studies specifically analyzing whether this risk factor is
accurate as a single predictor.

Methods: This is an IRB approved prospective analysis of 1,324 patients less than one year
of age who were referred to a tertiary pediatric orthopaedic institution to evaluate for DDH
between 2008-2013. Patients were divided based on birth presentation as reported by the
family at the time of initial enrollment and only those who were breech were included in
this analysis.

Results: There were 555 (423 females, 132 males) who had breech presentation at birth
and were evaluated at an average of 7.3 weeks of age (range 0.50 - 49.4 weeks). Of the 555,
228 (41.1%) patients were referred solely because of breech presentation without any other
physical findings. Of the remaining, the referral included: asymmetric thigh folds (n=3,
0.5%), hip click (n=83,15.0%), loose hip (n=35, 6.3 %), unstable hip (n=17,3.1%), and abnormal
ultrasound (n=108, 19.4%). A total of 427 patients (76.9%) had normal hips (by exam and
ultrasound) and only 128 patients (23.1%) had the diagnosis of DDH defined as a Barlow
positive hip (n=13, 3.3%), Ortolani positive hip (n=19, 3.4%), unstable hip (n=3, 0.5 %), or
sonographic hip dysplasia (n=85,15.3%). Of the patients with DDH, 74 (57.8 %) had a Pavlik
harness and 3 (2.3%) had an abduction orthosis. Patients who were specifically referred for
breech presentation had a lower incidence of DDH than those who had associated findings
(11.4% vs. 88.6%, p<0.001). Logistic regression demonstrated that for all breech patients,
the likelihood of having a confirmed diagnosis of DDH was higher in patients who were
referred for either left-sided or bilateral pathology (OR 2.231, p=0.009) or a complaint other
than breech presentation (OR 3.075, p<0.001), those with a positive family history (OR 2.755.
p=0.002) and those who presented at a younger age (OR 0.878, p<0.001).

Conclusion: Breech presentation alone predicted DDH in 11.4% of patients, however,
additive risk factors that improve predictability are younger age at evaluation, left side or
bilateral hip concerns and a positive family history.

Significance: Breech presentation alone predicted DDH in 11.4% of patients. Risk factors
in addition to breech presentation (younger age, family history, left hips or bilateral) should
be used to help determine the need for referral.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Hip, Paper #31, 8:52 AM POSNA-2014

Residual Dysplasia After Treatment with Pemberton vs. Salter Osteotomy for DDH:
Mean 10 Yr Follow-Up

Daniel J. Sucato, MD, MS; Adriana De La Rocha, MS; Chester |. Donnally, I11, BS;
Brigid N. Maloney, MS; David A. Podeszwa, MD; Lori A. Karol, MD
Texas Scottish Rite Hospital for Children, Dallas, TX

tLOE-Therapeutic - Level IV

Purpose: The Pemberton acetabuloplasty (PA) and the Salter osteotomy (SO) are commonly
used to treat the young patient with residual acetabular dysplasia (RAD) following treatment
for developmental dysplasia of the hip (DDH). The limitations of these procedures osteotomy
have not been widely reported. The purpose of this study was to compare the rates of RAD
after treatment with a PA vs a SO.

Methods: This is an IRB approved retrospective analysis of 294 patients who were treated
with either a PA or a SO for idiopathic DDH between 1980 and 2007 with a minimum of 5
years follow-up. Clinical and radiographic data were collected and RAD was defined as
an LCEA or VCEA <20° or Al >15°. Groups were compared and multivariate analysis was
used to identify risk factors for RAD at final follow-up with p<0.05.

Results: A total of 85 hips in 78 patients at a mean follow-up of 10.5 yrs (range, 5.0-20.1yrs)
were included. There were 19 (23%) hips in the PA group and 66 (77%) hips in the SO
group. There were no differences between the groups with respect to any risk factor for
DDH as well as for rates of prior treatment with a Pavlik harness (11% vs 33%, p=0.052),
closed reduction (63% vs 74%, p=0.344), or open reduction (32% vs 24%, p=0.520). The
preoperative dysplasia, measured by the Al, was worse in the SO group patients (32.3° vs
28.1°, p=0.037). At final follow-up there were no differences between the PA and SO group
with respect to LCEA (24.2° vs 27.2°, p=0.277) or VCEA (23.1° vs 21°, p=0.782), however
the SO group patients had lower Al (8.9° vs 12.7°, p=0.029). Overall 22 (28.2%) patients
had evidence of RD without a difference seen between the PA and SO groups (32% vs 24%,
p=0.520). All patients in the SO group required an additional anesthetic for pin removal
without a difference in subsequent pelvic osteotomies between SO and PA groups (11% vs
11%, p=0.992). Multivariate analysis did not identify any significant predictors for RAD.

Conclusion: The Pemberton acetabuloplasty and Salter innominate osteotomy effectively
treat residual hip dysplasia in the young patient. The Salter innominate osteotomy however
requires pin removal as the additional procedure not necessary with a Pemberton.

Significance: At a mean 10 yr follow-up, there were no differences in the rates of residual
dysplasia after treatment with a Pemberton or Salter osteotomy, however Salter patients
require subsequent pin removal.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Hip, Paper #32, 8:57 AM POSNA-2014

The Medial Dye Pool Revisited: Correlation Between Arthrography and MRI in
Closed Reductions for DDH

Itai Gans, BS; Wudbhav N. Sankar, MD
Children’s Hospital of Philadelphia, Philadelphia, PA

tLOE-Diagnostic - Level II

Purpose: Closed reduction and spica casting (CR) is the standard treatment for patients
with DDH who are too old for or have failed Pavlik treatment. Arthrography is used to
assess adequacy of reduction, based in part on the width of medial dye pool (MDP). Little
data exists, however, about the amount of MDP that is acceptable or how fluoroscopic
estimates correlate to the actual anatomic position of the “reduced” femoral head. Our
purpose was to determine this correlation and to explore the potential limits of acceptable
MDP measurements.

Methods: We retrospectively reviewed a consecutive series of DDH patients treated by CR,
spica, and immediate post-operative MRI over a 4-year period. We measured the MDP and
femoral head area (FHA) on the best-reduced arthrographic image (in pixels). We then
measured MDP and FHA on the post-operative mid-coronal MRI section (in mm) and in
3 planes (neutral, 30° anterior, and 30° posterior) on the mid-axial MRI section . Using the
FHA measurement ratio, we converted fluoroscopic MDP measurements from pixels to mm
and compared MDP values from both imaging modalities using Pearson’s correlation (R).
To provide useful data for establishing intraoperative thresholds, MDP was also expressed
as a percentage of femoral head width to control for fluoroscopic magnification.

Results: 20 patients (18 females, 2 males; 23 hips) met inclusion criteria. 22 of the 23 hips
were reduced on post-operative MRIL; the one hip which remained dislocated was treated
with open reduction and excluded from our analysis. One additional hip was located, but
had significant widening on axial MRI. Pearson’s tests comparing arthrography and coronal
MRI demonstrated excellent correlation (R=0.73). Correlation was even stronger between
arthrography and axial MRI (neutral R=0.73; 30° anterior R=0.81; 30° posterior R=0.81). The
mean fluoroscopic MDP in the successful, concentric, CRs was 4.2% * 5.8% of the femoral
head width (range 0.6%-15.8%).

Conclusion: There is very strong correlation between MDP measurements on arthrography
and immediate post-operative MRI in both coronal and axial planes. Based on our data, an
arthrographic MDP between 0.6% and 15.8% of femoral head width always resulted in an
excellent reduction, suggesting that a MDP of <16% of femoral head width may be a useful
intraoperative criterion for determining the adequacy of closed reduction.

Significance: Medial dye pool (MDP) measurements on arthrography and immediate
post-operative MRI strongly correlate, indicating MDP is a good measure of femoral head
anatomic position within the acetabulum.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Hip, Paper #33, 9:02 AM POSNA-2014

Age at Presentation Does Not Influence Failure Rate of Open Reduction of an
Idiopathic Dislocated Hip

Chukwudi K. Chukwunyerenwa, MD; Adriana De La Rocha, MS; Brigid N. Maloney, MS;
Yavuz Saglam, MD; Megan Lynn Young, MD; David A. Podeszwa, MD; Karl E. Rathjen, MD
Texas Scottish Rite Hospital for Children, Dallas, TX

tLOE-Prognostic - Level III

Purpose: Patients who present at an older age with developmental dysplasia of the hip
(DDH) are generally considered to be at a higher risk for poor outcomes. The purpose of our
study was to compare the radiographic parameters of dysplasia and rates of failure, AVN,
and degenerative changes following open reduction (OR) for DDH in 3 different age groups.

Methods: IRB-approved retrospective analysis of patients treated with an OR for idiopathic
DDH, minimum of 5 year follow-up. Clinical risk factors and standard radiographic
measurements of acetabular dysplasia were collected, including acetabularindex (Al), lateral
center edge angle (LCEA) and Tonnis grade. Evidence of avascular necrosis (AVN) was also
recorded using the Bucholz method. Patients were classified into three groups based on the
age at initial OR: Group 1, <2 years old treated with a Pavlik or closed reduction; Group 2,
2-4 years without prior treatment; Group 3, >4 years without prior treatment. Statistical
analysis used chi-square and student t-tests, p-value of <0.05 considered significant.

Results: 216 hips in 177 patients (156 females/21 males) with average follow-up of 11.8
years (range, 5.0-22.5) were included (Group 1 - 115 hips, Group 2 - 68 hips, Group 3 - 33).
Average age at OR was 2.4 years (range, 0.2-8.9). Pre-operatively, the Al was significantly
lower in Group 1 (37.8°) compared to Group 2 (41.7°) and Group 3 (41.8°) (p=0.006). 18
patients (8.3%) had re-dislocation after their initial OR. The rate of re-dislocation after initial
OR was similar between groups (7.8% vs 7.4% vs 12.1%, p=0.689). 58 hips (26.9%) required
subsequent pelvic osteotomies for residual dysplasia. There were no differences between
groups undergoing subsequent pelvic osteotomy (33% vs 22.1 vs 15.2%, p=0.0693). At final
follow-up, there were also nosignificant differences between the groups with respect to LCEA
(21.6° vs 23.0° vs 22.5°, p=0.589) or AI (18.3° vs 15.8° vs 14.6°, p=0.456). 63 patients (29.2%)
had radiographic evidence of AVN. Multivariate analysis did not identify any significant
risk factors for re-dislocation or AVN.

Conclusion: A delay in presentation of an idiopathic dislocated hip does notincrease the risk
of re-dislocation, AVN of the femoral head or residual acetabular dysplasia at a minimum
of 5 year follow-up.

Significance: Patients who have failed closed methods may be as difficult to treat as patients
who present at an older age. This could be related to “disease severity” and should be
considered when treating these patients.

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Hip, Paper #34, 9:16 AM POSNA-2014

Patient Factors Associated with Delayed Diagnosis of Developmental Dysplasia
of the Hip

Antoinette W. Lindberg, MD; Klane K. White, MD; Viviana Bompadre, PhD;
Amanda Celest Roof, MD; Emma K. Satchell, BA
Seattle Children’s Hospital, Seattle, WA

tLOE-Prognostic - Level III

Purpose: Left untreated, developmental dysplasia of the hip (DDH) can result in early
degenerative disease in the hip and lumbar spine. Early detection and treatment of DDH
is important for preventing such long-term disabilities. Previous studies have determined
that disparities exist in pediatric specialty care among different racial, ethnic, and
socioeconomic backgrounds. This study aims to identify factors that may affect timely
medical attention for DDH.

Methods: Charts of patients seen for DDH between July 2006 and June 2011 were reviewed.
Patients who were initially treated elsewhere, who normalized within the first 12 weeks
of life without intervention, or who had teratologic dislocations were excluded. Variables
collected included race, ethnic group, home language, insurance type, median income for
zip code, family history, birth presentation, age, and laterality. The patients were divided
into two groups: early (first seen before reaching six months of age) and late presenting
patients (seen after six months of age).

Results: 457 patients (82.9% female, 17.1% male) were identified. There were 378 early
presentations and 79 late presentations. Bivariate analysis determined the average income
for early presentations was significantly higher than for late presentations ($70,769 vs.
$61,591, p<.001). Non-whites were more likely to present late than whites (65% vs. 45%,
respectively, p=.004). Non-English speakers were significantly more likely to present late
than early (20% vs. 8%, p=.003). Late presentations were significantly more likely to be
vertex than early presenters (85% vs.41%, p<.001). Patients with bilateral DDH (57%) are
less likely to present late than those with unilateral DDH (p<.001). Patients with public
insurance (25%) were significantly more likely to present late (p=.001). In the multivariate
regression analysis, only lack of family history (p=.005) and vertex birth presentation
(p<.001) were significant predictors of late presentation. The multivariate analysis may
miss significant relationships due to lost data points. Similarly, bivariate analysis does not
control for confounds.

Conclusion: Patients who do not speak English, who are non-white, who have public
insurance, or who have a lower median income may have significant barriers that prevent
them from accessing treatment in a timely manner. Our findings also suggest that current
screening practices may be effectively capturing patients with known risk factors but
more rigorous screening may be needed for patients without family history or breech
presentation to prevent a missed diagnosis.

Significance: The factors identified with an association with late presentation can be targeted
for improvements in outreach and screening measures.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Hip, Paper #35, 9:21 AM POSNA-2014

Efficacy and Satisfaction Comparing Two Braces in the Treatment of DDH:
A Randomized Clinical Pilot

Virginia F. Casey, MD; |. Michael Wattenbarger, MD; Christian Clark, MD
OrthoCarolina, Charlotte, NC

tLOE-Therapeutic - Level II

Purpose: Pavlik harness has been used successfully in our institution for the intial treatment
of developmental dysplasia of the hip for many years. We have begun using the plastazote
abductionbrace (brace) for cases in which the Pavlik (harness) failed with success. Anecdotally
the parents reported satisfaction with the ease of use and comfort of the Plastazote brace.
The purpose of this study was to pilot the use of the plastazote brace for the initial treatment
of DDH and to study the efficacy of the brace and parent satisfaction compared with Pavlik
treatment in a randomized trial.

Methods: 29 infants were enrolled in this IRB approved pilot randomized clinical trial all
with clinical instability. They were randomized in a 1:1 fashion to either a harness or a brace.
There were two infants with Ortolani positive hips in each group. Success was defined as
resolution of instability and normalization of ultrasound and radiographs. Patient/parent
satisfaction was measured by a questionnaire at the 3-4 week visit and the six month visit.

Results: Eleven of 14 (79%) patients were successfully treated with the brace and 14 of 15
(93%) patients were successfully treated with the harness. Of the three brace failures, one
was then subsequently successfully treated with the harness. The one harness failure also
failed brace treatment. Both the brace and the harness were well tolerated by the parents
and infants. One infant had a femoral nerve palsy with the harness which resolved. There
were no complications in the brace group. The caregivers report that the brace was easier
to clean than the harness and there were less concerns about skin irritation with the brace.

Conclusions: Surprisingly, we found more failures in the initial treatment of DDH with the
Plastazote abduction brace compared to the Pavlik harness. This difference in efficacy in
treatment could certainly be due to the small sample size (a type 2 error), however, given
the results of this randomized pilot we have decided not to pursue a larger trial.

There was a trend for the parents to prefer the abduction brace for ease of cleaning and less
skin irritation..

Significance: This randomized pilot study shows a trend toward increased effectiveness by
the Pavlik harness compared to the Plastazote brace though parents prefer the Plastazote
brace in the treatment of DDH.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Hip, Paper #36, 9:26 AM POSNA-2014

Long-Term Outcomes of Operative and Nonoperative Treatment of Congenital
Coxa Vara

David W. Roberts, MD; Yavuz Saglam, MD; Adriana De La Rocha, MS;
Brigid N. Maloney, MS; Harry Kwang-Woo Kim, MD
Texas Scottish Rite Hospital for Children, Dallas, TX

tLOE-Therapeutic - Level III

Purpose: Little has been reported on long-term outcomes of treatment in congenital coxa
vara (CCV). This study sought to validate commonly used radiographic parameters, and
assess outcomes after operative and non-operative treatment in CCV with mean follow-up
of 10 years.

Methods: Retrospective review was performed of all patients with CCV at our institution
from 1980-2012. Those able to return for additional follow-up were assessed with modified
Harris Hip Score (mHHS) and gaitanalysis. Neck-shaftangle (NSA), head-shaftangle (HSA),
and Hilgenreiner-epiphyseal angle (HEA) were assessed for interobserver reliability with
intraclass correlation coefficients (ICC). Multivariate analysis was performed to identify
risk factors for recurrence after surgery (p<0.05).

Results: There were 47 hips in 33 patients. Age was 5.4+4.8 years at presentation.
Follow-up was 10.0£5.4 years (range 2-28 years). Valgus proximal femoral osteotomy was
performed 27 patients, most commonly fixed with a blade plate (41%) or hip screw (41%).
Interobserver reliability was excellent for HEA (ICC 0.984) and NSA (ICC 0.897), but only
very good for HSA (ICC 0.791). Operative patients had more severe deformity initially than
non-operative patients (NSA 90° vs. 121°, P <0.0001; HEA 68° vs. 35°, P<0.0001), but similar
radiographic outcomes at follow-up (NSA 121° vs. 120°, p=0.20; HEA 31° vs. 45°, p=0.36).
Many operative cases had abnormal growth in femoral neck length (56 %) and most showed
some progressive decline of NSA over time (81%, average -1.4° per year). Repeat osteotomy
for recurrence was required in 6 cases (22%), but multivariate analysis did not identify any
significant predictors. Complications included 2 cases of AVN (7%) and 2 cases of fixation
failure (7%). All patients returning for gait analysis (n=8) had abnormal gait patterns, with
varying degrees of impairment in hip function (mHHS mean 81.7, range 63.8-90.2).

Conclusion: HEAand NSA are the mostreliable measurements of proximal femoral deformity
in CCV. Abnormal proximal femoral growth is common in CCV, especially in severe cases
requiring operative treatment. Many patients with CCV have persistent gait abnormalities
at long term follow-up despite “satisfactory” radiographic outcomes.

Significance: This series of 47 hips with CCV showed satisfactory radiographic outcomes,
but persistent abnormal gait and functional impairments at mean 10 year follow-up.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Hip, Paper #37, 9:40 AM POSNA-2014

Severity of Dysplasia and Patient Activity Predict Age of Presentation for
Periacetabular Osteotomy for Symptomatic Hip Dysplasia

Travis Matheney, MD; Young Jo Kim, MD, PhD; Ira Zaltz, MD; John C. Clohisy, MD;
David Zurakowski PhD; Michael B. Millis, MD; The ANCHOR Study Group
Boston Children’s Hospital, Boston, MA

tLOE-Prognostic - Level III

Purpose: The age when patients present for treatment of symptomatic hip dysplasia (DDH)
with periacetabular osteotomy (PAO) varies widely. Factors influencing age at surgery have
beensuggested toinclude: 1) severity of dysplasia and 2) pre-existing activity level; however,
this has yet to be confirmed. The purpose of this study was to determine whether severity
of dysplasia and activity level are independent predictors of age of presentation for PAO.

Methods: Aretrospective, IRBapproved review of prospectively collected data from a multi-
center study group identified 756 PAOs performed for DDH. Demographics considered
included age at surgery, BMI, and duration of symptoms (average 1-3 years). Severity of
DDH was assessed by x-ray measurement of lateral and anterior center edge angles (LCE
and ACE) and acetabular inclination (Al). Activity level was assessed with the UCLA score
categorized into minimally (1-4), moderately (5-7) and highly active (8-10). 708 patients
(94%) had information on all measures. Spearman correlations and t-tests were used for
univariate analysis. Multivariate analysis of variance (ANOVA) was applied to determine
independent predictors of age at PAO.

Results: Univariate analysis indicated that age at presentation for PAO correlated with
LCE angle and ACE angle (p<0.001), UCLA score (p<0.001), and BMI (p=0.04). Since LCE
and ACE angles were highly correlated (rho = 0.61, p<0.001), LCE angle was used to define
severity of DDH with three groups: mild (25-16 deg), moderate (5-15 deg), or severe (<5
deg). Multivariate linear regression confirmed that high UCLA score and severe hip dysplasia
were independent predictors of age at PAO (p<0.001, see figure). More active patients and/
or those with severe dysplasia presented for PAO at a younger age.

Conclusion: Patients with severe DDH and higher activity level develop symptoms and
present for periacetabular osteotomy at younger ages. On average, patients experience hip
pain between 1-3 years prior to treatment. To the best of our knowledge this has not been
previously reported.

Significance: Results from this multi-center study confirm clinical suspicion that more severe
dysplasia and higher activity level are associated with earlier presentation for symptomatic
DDH.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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] *p <0.001 vs. group 1; **p <0.001 vs. all groups
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Age at PAO (years)
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UCLA1-7 UCLA8-10 UCLA1-7 UCLA8-10
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Thurs., 5/1/14 Hip, Paper #38, 9:45 AM POSNA-2014

Total Hip Arthroplasty in Patients 21 and Younger Using Highly Cross Linked
Polyethylene: Excellent Survivorship At 5 Years

Frank C. Bohnenkamp, MD; Gail Pashos; Adam Sassoon, MD; Geneva Baca, BA;
John C. Clohisy, MD
Washington University, St. Louis, MO

tLOE-Therapeutic - Level 111

Purpose: In an effort to increase mental and physical health of adolescents the World
Health Organization published recommendations of physical activities that are moderate to
vigorously intense for a minimum of 1 hour daily. Many adolescents afflicted with endstage
hip disease are unable to meet the minimum recommendations. The optimal treatment
modality restoring function and eliminating pain has yet to be defined. One option utilized
is THA yet remains controversial due to paucity of known survivorship in this population.
This study evaluates mid-term survivorship of THA using HCLPE in young/adolescents
with end stage hip disease.

Methods: We queried our institution’s joint repository of 7,456 hips to identify patients 21
years of age and younger who underwent THA using HCLPE from 2000-2009. Patients
reported outcomes collected pre and post-operatively were analyzed at midterm followup
using student’s t-test. Data collection included modified Harris Hip Score (mHHS), Western
Ontario McMaster Universities Osteoarthritis Index (WOMAC), and UCLA activity score.
Complications and revisions were recorded.

Results: Fifty-five THA's were performed in 25 females and 17 males with a mean age of
17.5 (11-21) using a HCLPE bearing surface. Mean follow-up was 60 months (26-95). The
most common indication for THA was osteonecrosis. All acetabular components were
uncemented, 53 femoral components were uncemented, and 2 femoral components were
cemented. One patient had revision at 71 months for aseptic loosening. The mean HHS
increased from 41 to 78, the mean UCLA score increased from 2.8 to 5.9. All WOMAC
subscores increased, pain 43-77, stiffness 40-68, and function 42-76, p<0.001.

Conclusion: In this cohort only 1 patient required revision for aseptic loosening at midterm
follow up. This patientcohort demonstrated significantfunctional impairment preoperatively
and showed improvement in pain and function following surgical intervention. Despite
these gains, their average postoperative activity level remained moderate, which may partly
contribute to increased prosthetic survival. Continued concern for decreased longevity
in this patient population is warranted; however, these results are encouraging. Further
longitudinal data is needed to determine the long-term survivorship of THA in this cohort.

Significance: This study is one of the larger clinical series to date, reporting midterm
follow-up of uncemented THA in the extremely young, using HCLPE as a bearing surface.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Hip, Paper #39, 9:50 AM POSNA-2014

Periacetabular Osteotomy for the Treatment of Acetabular Dysplasia Secondary to
Charcot-Marie-Tooth Disease is Associated with Similar Clinical Improvement But
Higher Complication Rate When Compared to Developmental Dysplasia of the Hip

Eduardo N. Novais, MD; Young Jo Kim, MDD, PhD; Patrick M. Carry; Michael B. Millis, MD
Boston Children’s Hospital, Boston, MA

tLOE-Therapeutic - Level III

Purpose: Hip dysplasia affects 10% of patients with Charcot-Marie Tooth disease. Acetabular
dysplasia and hip subluxation are more severe in Charcot-Marie-Tooth hip dysplasia
(CMTHD) when compared to developmental dysplasia of the hip (DDH). The Bernese
periacetabular osteotomy (PAO) is commonly performed for the treatment of symptomatic
acetabular dysplasia secondary to DDH. However there is limited evidence to support PAO
in the treatment of CMTHD. The purposes of this study were to compare clinical, functional
and radiographic outcomes of PAO among patients affected by hip dysplasia secondary to
Charcot-Marie-Tooth versus patients affected by DDH.

Methods: After IRBapproval, aretrospective matched cohort study based on age and gender
was used to compare the outcomes of PAO in patients with symptomatic hip dysplasia
secondary to Charcot-Marie-Tooth disease versus classic DDH. Clinical and functional
outcomes were assessed by the Harris Hip Scores (HHS). Occurrence of post-operative
complications and radiographic correction were compared in the two groups.

Results: A total of 89 hips (31 CMTHD; 58 DDH) were included in the analysis There was
no difference in gender (p=0.3551), age at surgery (p=0.4187), BMI (p=0.0873), history of a
previous hip surgery (p=0.0738) or duration of follow-up (p=0.1365) between the groups. The
average follow-up was 5.3 years (range 2-16 years). Preoperatively the HHS was significantly
[p=0.0338] lower in the CMTHD-group compared to the DDH-group. Following surgery,
the HHS improved in both groups and there was no significant difference [p=0.5383] in
HHS scores between the two groups. The odds of a complication requiring modification to
postoperative clinical care were significantly higher in the CMTHD group compared to the
DDH group [OR: 3.22, 95% CI:1.09 to 9.53; p =0.0342]. Significant [P<0.05] improvements in
the radiographic measures of hip dysplasia (ACEA, Ténnis angle and LCEA) were achieved
in both groups after surgery. Tonnis arthritis grade was significantly worse in the CMTHD
group both pre (p=0.0046) and post-surgery (p<0.0001).

Conclusion: Atamean of 5 years, the results of PAO for correction of CMTHD are encouraging
and comparable to DDH. Radiographicimprovement, improved functionand decreased pain
after PAO may be expected in CMT patients with symptomatic hip dysplasia undergoing
PAO. However, patients with CMTHD are at a significantly higher risk for complications.

Significance: Overall, based on evidence of improved radiographic correction and
improvements in self-reported hip function and pain, the current study supports benefits of
the Bernese periacetabular osteotomy in subjects with Charcot Marie Tooth Hip Dysplasia.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #40, 10:35 AM POSNA-2014

4 Final Fusion After Growing Rod Treatment for Early Onset Scoliosis:
Is It Really Final?

Connie Poe-Kochert, CNP; Claire Shannon, MD; Jeff B. Pawelek, BS; George H. Thompson, MD;
Christina K. Hardesty, MD; David S. Marks, FRCS; Behrooz A. Akbarnia, MD;

Richard E. McCarthy, MD; John B. Emans, MD

Rainbow Babies and Children’s Hospital, Cleveland, OH

tLOE-Therapeutic - Level IV

Purpose: “Final fusion” is commonly felt to be the end point for early onset scoliosis (EOS)
patients with growing rod (GR) treatment. But is it? The purpose of this study was to
determine the incidence and cause of reoperation after final fusion for GR patients with EOS.

Methods: An IRB approved, multicenter, EOS database was queried to identify GR patients
with a minimum of 2 years of follow-up after final fusion. All reoperations were recorded
as well their causes. Reoperation was defined as a return to the operating room for any
reason related to the EOS.

Results: There were 119 potential patients in which 95 (80%) met the inclusion criteria (34
neuromuscular, 30 syndromic, 23 idiopathic, and 8 congenital patients). The mean age at
final fusion was 12 years (range 8 to 18 years) and the average follow-up after final fusion
was 4 years (range, 2 to 10 years). Nineteen patients (20%) had reoperations: 8 syndromic, 6
neuromuscular, 5idiopathicand nocongenital patients. The meantimetofirstreoperation after
final fusion was 2 years (range, 11 days to 7.4 yrs). Thirty-eight procedures were performed
on theses patients: 15 for infection (7 debridement, 4 skin breakdown, 4 instrumentation
removal), 8 for failure of instrumentation (5 rod fractures, 3 distal hook or screw pullout),
7 for painful or prominent implants, 2 procedure each for progressive coronal deformity,
pseudoarthrosis, sagittal decompensation and one procedure each for neurological condition
(chiari decompression) and thoracoplasty. The mean number of reoperation for the 19 patients
was 2 (range, 1 to 7 reoperations). We did not attempt to determine the current results of
these additional procedures.

Conclusions: A higher than anticipated percentage of EOS patients with GR treatment
required reoperation after final fusion. Long term follow-up after final fusion is therefore
necessary to determine final results. Further investigation must be done to determine
methods for preventing the need for reoperation after final fusion.

Significance: Reoperation after final fusion has not been studied before. Parents and
patients need to be advised about the possibility of further surgery after final fusion and
the importance of long term follow-up.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Pulmonary Outcomes of VEPTR Expansion Thoracoplasty in Early Onset Scoliosis

Vincent F. Deeney; Ozgur Dede, MD; Etsuro K. Motoyama; Charles I. Yang, BS, MDD, MS;
Rebecca Mutich, BS; Austin Bowles, MS
Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, PA

tLOE-Therapeutic - Level IV

Purpose: VEPTR expansion thoracoplasty is a common method used to manage thoracic
insufficiency syndrome (TIS). Literature is scarce on the effects of this technique on pulmonary
function. The aim of this study is to report the mid-term results of VEPTR expansion
thoracoplasty (ETP).

Methods: Between 2002 and 2008, 21 children with TIS underwent ETP with VEPTR
application and had complete chart data, pre-operative and follow-up radiographs and
PFTs acquired atindex implantation, firstexpansion and last expansion. Pulmonary function
tests (PFTs) with forced and passive deflation techniques developed for children under
general anesthesia were performed prior to index and each expansion surgery, under the
same anesthesia. Pulmonary and radiographic parameters were analyzed longitudinally.

Results: Average follow up was 6 years and average age at implantation was 4.8 years. The
mean N of expansion surgeries per patient was 11, mean interval was 6.4 months. There
were no major complications.

The mean pre-treatment Cobb angle was 80 and mean local kyphosis angle was 57 degrees
(7-107 degrees). The initial coronal correction of was maintained at the final follow up (67
degrees), however local kyphosis angle deteriorated insignificantly (66 degrees)(p>0.05).
The average gain in T1-12 was 20.5 mm (3.1 mm/year) and in T1-S1 was 29 mm (4.6mm/
year) during the treatment period.

The SAL ratio improved from 0.77 to 0.87 (p<0.0001) and FVC increased from a mean of
0.65L to 0.96L (p<0.0001). However, % predicted for height (and arm span) decreased from
86% (77%) to 64% (58%), respectively, as the children gained an average of 23 cm height.
Respiratory system compliance (Crs/kg) decreased from 1.4 to 0.86 (by 38.6%)(p<0.0001). A
comparison of the largest two groups (congenital versus syndromic) showed no differences
in radiographic or pulmonary parameters.

Conclusion: VEPTR thoracoplasty resulted in modest correction of Cobb angle with
no significant change in sagittal alignment. FVC increased with a moderate increase in
radiographic SAL. However, these increases did not keep up with the child’s overall growth.
Respiratory compliance decreased over time.

Significance: This study provides an intermediate term follow up of VEPTR expansion
thoracoplasty in early onset scoliosis and effects on the pulmonary function.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #42, 10:45 AM ~ POSNA-2014

Delayed VEPTR Implantation Results in Similar Radiographic Outcomes
with Fewer Complications

Vidyadhar S. V. Upasani, MD; John B. Emans, MD; John T. Smith, MD;
Randal R. Betz, MD; John (Jack) M. Flynn, MD; Michael P. Glotzbecker, MD
Boston Children’s Hospital, Boston, MA

tLOE-Therapeutic - Level III

Purpose: Our purpose was to analyze the risks and benefits of early VEPTR implantation
(less than 3 years of age) compared to delayed intervention (3-6 years of age). We
hypothesized that early intervention may facilitate thoracic spine growth and symmetric
chest growth. However, later intervention has the possible advantages of fewer surgical
lengthenings, better implant anchors and fewer complications.

Methods: A multi-center prospective database of patients treated with the VEPTR device
was retrospectively reviewed. 71 patients with minimum 5-year follow-up were included
in the study. 37 patients were in the under 3 group and had an average follow-up of 7.6+1.7
years (Group 1). 34 patients were in the 3-6 age group and had an average follow-up of
8.0£2.2 years (Group 2). Patients in both groups had similar diagnoses. Radiographs from
the pre-operative, immediate post-operative and most recent follow-up visits were reviewed
to determine coronal plane deformity, hemithorax height and width dimensions and change
in T1-T12 height over time. Change in T1-T12 height over time and across age groups
was assessed using a piecewise linear mixed model. The number of complications per
lengthening was analyzed across age groups using poisson regression analysis for rate data.

Results: Pre-operative and most recent major Cobb angles were not significantly different
between the two groups (66+22° and 60+20° vs. 63+19° and 57+23°, respectively) (p=0.38).
Thoracic spine height increased from 11.6+2.4cm to 15.7£3.6cm in Group 1 versus
13.8+2.5cm to 17.7+4.0cm in Group 2. The change in T1-T12 was significantly correlated
to the number of lengthenings (P<0.001). However, there was no difference between age
groups (P=0.55). Right and left hemithorax height and width measurements as well as
thoracic depth measurements also increased over time, however no differences were found
between age groups (p=0.11, p=0.79 and p=0.11, respectively). 115 complications occurred
in Group 1 compared to 68 complications in Group 2. The number of complications per
lengthening was significantly different between the two age groups. Subjects who were 3-6
years of age had 41% fewer complications per lengthening compared to subjects who were
less than 3 years old (IRR=0.59, 95% CI=(0.44-0.80), P<0.001).

Conclusion: VEPTR treatment resulted in similar radiographic outcomes in terms of
deformity control and thoracic growth in both age groups. Complications such as implant
failure, device migration, deep infections and wound dehiscence were significantly more
prevalent in patients who were younger at initiation of surgical treatment.

Significance: Non-surgical modalities to control deformity may be considered to delay
VEPTR implantation as radiographic outcomes are similar and complications rates were
lower in the older patient population.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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¢ Traditional Growing Rods Versus Magnetically Controlled Growing Rods in Early

Onset Scoliosis: A Case-Matched Two-Year Study

Behrooz A. Akbarnia, MD; Kenneth M.C. Cheung, MD; Gokhan H. Demirkiran, MD;
Hazem B. Elsebaie, MD; John B. Emans, MID; Charles E. Johnston II, MD;

Gregory M. Mundis, MD; Hilali H. Noordeen, FRCS; Jeff B.Pawelek, BS;

David L. Skaggs, MD; Paul D. Sponseller, MD; George H. Thompson, MD;

Muharrem Yazici, MD; Growing Spine Study Group

San Diego Center for Spinal Disorders, La Jolla, CA

tLOE-Therapeutic - Level 111

Purpose: The purpose of this study was to compare two-year outcomes of magnetically
controlled growing rods (MCGR) and traditional growing rods (TGR) for the treatment of
early onset scoliosis using a case-matched series.

Methods: MCGR patients were selected based on the following criteria: <10 years old, major
curve >30° T1-T12 <22 cm, no previous spine surgery and minimum 2-year follow-up. 12
of the 17 qualified MCGR patients had complete data available for analysis. Each MCGR
patient was matched to a TGR patient by etiology, gender, single vs. dual rods, pre-op age
(+/-10 months) and pre-op major curve (+/-20°). One male MCGR patient was matched
to a female TGR patient since a male-male match could not be found. Annual T1-51 growth
was the change in spinal height from post-index surgery to the latest follow-up divided by
the time interval.

Results: There were 4 neuromuscular, 4 syndromic, 3 idiopathic and 1 congenital patient
in each group. MCGR patients had a mean pre-op age of 6.8 years, which was similar to
TGR patients. Mean post-op follow-up was greater for the TGR patients (4.1 vs. 2.5 years;
p=0.01). Major curve correction was not significantly different between the groups at any
time point (Table 1). TGR patients had significantly greater overall gain in T1-51 compared
to MCGR patients (p=0.01). Annual T1-S1 growth was greater for TGR patients (11 vs. 7 mm/
year) but this difference did not reach statistical significance. MCGR patients had 16 open
surgeries and 137 non-invasive lengthenings while the TGR cohort had 78 open surgeries
including 49 surgical lengthenings. 2/12 MCGR patients had 4 revisions, and 8/12 TGR
patients had 17 revisions (p=0.05).

Table 1. Mean major curve and T1-S1 spinal height measurements at each study time point.

e Latest Post to Latest Pre to Latest
g;z;‘; ]““](?;:;15;"’" Follow-up Pre(;‘:ei“’st S ey =) -
(mean) (mean) (mean)
. MCGR 59° 32° 38° 43% -25% 35%
Major s ° °
TGR 60 31 41 47% -27% 32%
Curve
P 0.5 0.8 0.7 0.8 0.7 0.6
T1-S1 MCGR 270 mm 295 mm 307 mm 18 mm 15 mm 38 mm
Spinal TGR 264 mm 311 mm 347 mm 41 mm 36 mm 77 mm
Height P 0.6 0.06* 0.04* 0.04%* 02 0.01%*

*The significance level was set at 0.1 for all analyses.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Conclusions: There was no significant difference in major curve correction between groups.
TGR patients had a greater overall increase in spinal height; however, annual T1-51 growth
was not significantly different between the two groups. MCGR patients had 62 fewer open
surgical procedures than TGR patients, and TGR patients experienced a significantly higher
rate of revision surgery.

Significance: Major curve correction was similar between MCGR and TGR groups. Spinal
length gain was greater in TGR patients, yet MCGR patients had 62 fewer surgeries and
less follow-up.

Growing Spine Study Group received support from Growing Spine Foundation for this study.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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4 Case-Matched Comparison of Spinal Fusion versus Growing Rods for the Surgical
Treatment of Progressive Idiopathic Scoliosis in Skeletally Immature Patients

Jeff B. Pawelek, BS; Burt Yaszay, MD; Stacie Nguyen, MPH; Peter O. Newton, MD;
Gregory M. Mundis, MD; Behrooz A. Akbarnia, MD; Harms Study Group;

Growing Spine Study Group

Rady Children’s Hospital, San Diego, CA

tLOE-Therapeutic - Level III

Purpose: Scoliosis surgeons face two distinct treatment options for progressive idiopathic
scoliosis in skeletally immature patients: spinal fusion (SF) or growth-friendly surgery
such as growing rods (GR). Our objective was to compare treatment outcomes of these two
surgical techniques using a case-matched series.

Methods: Amulticenter EOS database queryidentified 11 GR patients who met the following
criteria: 1) idiopathic etiology; 2) 9-11 years old at initial surgery; 3) major thoracic curve;
and 4) underwent “final” spinal fusion. A second multicenter AIS database was used to
identify SF patient matches. All SF patients had major thoracic curves, pre-op open triradiate
cartilage and minimum 2-year post-op follow-up. A one-to-one patient match was performed
based on pre-op age, major curve size and location of major curve apex. All x-rays were
visually compared to confirm similar curve patterns. Latest follow-up was analyzed after
final fusion for GR patients.

Results: Mean pre-op age was 10.8 years (range, 10.0-11.6 years) for SF patientsand 10.1 years
(range, 9.2-11.4 years) for GR patients. GR patients had an average of 2.4 lengthenings prior
to final fusion and longer total follow-up compared to SF patients (5.6 years vs. 2.5 years).
Initial curve correction was significantly greater for SF patients after fusion compared to GR
patients after initial GR surgery (71% vs. 38%; p=0.004). However, overall curve correction
at latest follow-up was not statistically different (58% vs. 45%; p=0.110). While pre-op
T1-S1 spinal height was similar between SF and GR patients (p=0.145), GR patients had a
significantly greater percent gain in spinal height compared to SF patients from pre-op to
latest follow-up (24 % vs. 13%; p=0.01). GR patients also had a greater percent gain in T1-T12
thoracic height from pre-op to latest follow-up, but this difference was not significant (18 %
vs.13%;p=0.74). GR patients had more levels instrumented compared to SF patients at initial
surgery and at latest follow-up (12.0 vs. 10.5 levels and 13.1 vs. 11.1 levels, respectively). 5
of 11 (45%) GR patients required a total 10 revision surgeries, and 2 of 11 (18%) SF patients
each required one revision surgery.

Conclusion: In this case-matched series, SF patients had slightly greater curve correction yet
significantly less percent gainin spinal height compared to GR patients. The surgical revision
rate for GR patients was more than double the revision rate of SF patients (45% vs. 18%).

Significance: Late juvenile patients with progressive idiopathic scoliosis who underwent
growing rod surgery had similar curve correction, additional gain in spinal height, and
more than double the rate of revision surgery compared to case-matched patients who had
a definitive spinal fusion procedure.

Harms Study Group received support from DePuy Synthes Spine for this study.

Growing Spine Study Group received support from Growing Spine Foundation for this study.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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A Prospective Multicenter Study of Neuromonitoring for Cerebral Palsy Scoliosis:
The Nature and Rate of Alerts and Recovery of Changes

Suken A. Shah, MD; Paul D. Sponseller, MD; Peter O. Newton, MD; Burt Yaszay, MD;
Firoz Miyanji, MD; Amer F. Samdani, MD; Mark F. Abel, MD; The Harms Study Group
Nemours/Alfred I. duPont Hospital for Children, Wilmington, DE

tLOE-Prognostic - Level I

Introduction/Purpose: The usefulness of intraoperative neurophysiologic monitoring in
scoliosis surgery for patients with CPis questioned by some. The rate, severity and outcome
of neurological injuries during surgery in these patients are not well reported. The purposes
of thisstudy wereto 1.) study the feasibility and reliability of intraoperative neurophysiologic
monitoring (IONM) in patients with scoliosis due to CP and 2.) determine the rate, nature
and outcome of neurological monitoring alerts in spinal deformity surgery in these patients.

Methods: A prospectively collected, multicenter database of 197 children with CP and
scoliosis who underwent surgery was reviewed; 172 had IONM attempted, and of those
with complete records, 86% had good or fair potentials that were useful during surgery, and
14% had IONM attempted and abandoned due to poor baseline signals.

Results: Seventeen patients (10%) had a TcMEP alert during surgery; the most common
triggering events were: traction (5), intraoperative hypotension (3), positioning of the patient
(3), curve correction/ placement of rods (3), placement of screw, hook or wire (2), tightening
of wire (1). All intraoperative events were detected by IONM with a decrease from baseline
MEP and 11/17 had a decrease in SSEP. The treatment was typically a surgical pause,
elevation of BP, release of traction, reduction of correction, removal of screw/wire, change
in positioning or administration of methylprednisolone. All changes were reversible with
interventions from immediate to 90 minutes later. No correlation to curve size, apex or EBL
could be identified with the numbers available. The patients who had IONM attempted and
abandoned dueto poor baseline signals were typically severely involved spastic quadriplegic
patients with MR. Traction was implicated in 5 IONM alerts and 7 instrumentation-related
alerts and corrective maneuvers resulted in recovery to baseline signals in all patients.

Conclusions: IONM was feasible in 86% and TcMEP provided reliable information
regarding an impending neurologic deficit. The rate of neurologic monitoring alerts in this
population of patients with CP undergoing spinal deformity surgery for scoliosis was 10%.
When corrective action was taken for alerts, recovery of potentials was noted in all patients.

Significance: Monitoring of MEP and SSEP in these patients undergoing spinal deformity
is feasible and useful to detect impending neurologic deficits. IONM should be utilized
when possible in scoliosis surgery even in patients with CP to detect neurological adverse
events. In view of the increased incidence of neurologic monitoring alerts, the difficulty of
monitoring, patient variability, and potential for recovery similar to preoperative status,
the surgeon and family should come to explicit agreement preoperatively for a course of
action if changes were to occur.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #46, 11:23 AM ~ POSNA-2014

Genetic Test for Progression of Adolescent Idiopathic Scoliosis:
Clinical Experience versus Historical Controls

Keith P. Mankin MD
Raleigh Orthopaedic Clinic, Raleigh, NC

tLOE-Prognostic - Level III

Purpose - Most mild scoliotic curves are stable, but uncertainty in their behavior necessitates
frequentfollow-up and radiographs. Asalivary genetic test (ScoliScore™) provides prognostic
information as to the progressive nature of a curve within certain ages and magnitudes. In
this study, patients who had ScoliScore testing were compared with historical controls for
rate of progression, advancement to treatment, number of office visits and radiographs in
order to determine the clinical impact of ScoliScore.

Methods - 152 patients aged 9 - 13 with scoliosis < 25° were tested with ScoliScore. Records
for 75 patients with similar age and curvature but no ScoliScore were also reviewed. Initial
Cobb angles and those at most recent visit were recorded for each patient, as well as number
of clinic visits, x-rays and the progression to treatment. All families gave consentand assent
for use of the data.

Results - Of the 152 ScoliScore patients, 83 were low risk (55%), 51 were intermediate
(12%) and 18 high risk (33%). The low risk group had significantly lower average curve
progression (1.8°) vs. high (12.2°) and intermediate (5.8°) and vs. controls (5.4°). In the high
risk group, 94.4% progressed more than 10° vs. 1.2% in the low risk. None of the low risk
group required bracing, vs. 21.6% of the intermediate and 72.2% of the high risk. 24 of 152
(15.8%) ScoliScore patients were ultimately braced, vs. 15 of 75 controls (20%). At time of
data collection, no ScoliScore patient needed surgery vs. 2.7% of the controls.

The ScoliScore group had fewer average clinic visits (3.6) and x-rays (2.7) than controls (4.0
and 3.9 respectively). The low risk group had significantly fewer of x-rays (1.6) than controls
and either of the other ScoliScore cohorts.

Conclusion - The study confirms the prognostic effectiveness and the clinical impact
of ScoliScore. High risk patients had greater progression and required treatment more
frequently than low risk or controls.

Low risk patients had significantly less curve progression and treatment. They also required
significantly fewer x-rays and clinic visits than high risk or controls.

No ScoliScore patient required surgical intervention in this study. Itis possible that the early
prognostic knowledge allowed more effective early brace intervention, but this remains to
be shown definitively.

Significances - The study demonstrates that prognostic screening reduces the number
of x-rays in adolescent scoliosis. It also confirms the utility of the test in determining the
behavior of a curve.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Effectiveness of Spinecor Brace versus Rigid Brace for Treatment of Adolescent
Idiopathic Scoliosis: A Prospective Randomized Controlled Trial Using the Scoliosis
Research Society Standardized Criteria

Jing Guo; Tsz Ping Lam, MBBS, FRCSE; Man Sang Wong, CPO, PhD;

Bobby Kin Wah Ng, MD; Kwong Man Lee; King Lok Liu; Alec Lik Hang Hung;
Fiona Wai Ping Yu; Yong Qiu; Jack C-Y Cheng, MD

Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong,
Shatin, HONG KONG

tLOE-Therapeutic - Level II

Purpose: SpineCor is a relatively innovative flexible bracing system for non-operative
treatment of adolescent idiopathic scoliosis (AlS). However, the effectiveness of SpineCor
remains controversial. The purpose of the randomized controlled trial was to compare the
treatment outcomes of SpineCor brace with that of rigid brace following the standardized
Scoliosis Research Society (SRS) criteria with a minimum follow-up of 2 years beyond
skeletal maturity.

Methods: Female AIS subjects (Cobb 20°-30°) aged 10 to 14 were randomly allocated into
2 groups undergoing treatment with SpineCor (S Group, n=20) or rigid braces (R Group,
n=18). During SpineCor treatment, patients who had curve progression of > 5° were switched
to rigid brace treatment. The effectiveness of the 2 brace treatments was assessed using the
SRS standardized criteria.

Results: Before skeletal maturity, 7 (35.0%) patients in the S Group and 1 (5.6%) patient in
the R Group had curve progression > 5° (P=0.026). At skeletal maturity, 5 of the 7 (71.4%)
patients who failed with SpineCor bracing showed control from further progression by
changing to rigid bracing. At the latest follow-up with a mean duration of 45.1 months after
skeletal maturity, 29.4% of patients who were successfully treated by rigid brace showed
further curve progression beyond skeletal maturity, versus 38.5% of patients in the SpineCor
group (P>0.05).

Conclusion: Curve progression rate was found to be significantly higher in the SpineCor
group when compared with the rigid brace group during treatment. Changing to rigid
bracing could control further curve progression for majority of patients who progressed
with SpineCor bracing. For both SpineCor and rigid brace treatments, 30% to 40% of patients
who were originally successfully treated by bracing would exhibit curve progression of >
5° after skeletal maturity.

Significance: Rigid brace is superior to SpineCor brace in controlling curve progression
during treatment. SpineCor may be prescribed for selected patients, but needs to be closely
monitored and switched to rigid brace once progression is detected.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #48, 11:33 AM ~ POSNA-2014

The Use of Chewing Gum Postoperatively in Pediatric Scoliosis Patients Facilitates an
Earlier Return to Normal Bowel Function

Jonathan K. Jennings, MD; ]. Scott Doyle, MD; Shawn R. Gilbert, MD; Michael |. Conklin, MD;
Joseph G. Khoury, MD
Children’s of Alabama, Birmingham, AL

tLOE-Therapeutic - Level II

Purpose: Insurgical correction of scoliosis in pediatric patients, gastrointestinal complications,
including postoperativeileus, canresultin extended hospital stays, poorer pain management,
slower progression with physical therapy, and overall decreased patient satisfaction. In
patients undergoing colorectal, gynecological, and urological surgery, gum chewing has
been shown to reduce time to flatus and passage of feces. We hypothesized that chewing
gum could also speed return to normal bowel function in pediatric patients undergoing
surgical correction of scoliosis.

Methods: IRB approval was obtained for a prospective randomized controlled trial.
Eligible patients included all adolescent idiopathic scoliosis patients undergoing posterior
spinal fusion. Exclusion criteria included previous gastrointestinal surgery or pre-existing
gastrointestinal disease. Patients were randomized by coin flip. The treatment group
chewed sugar-free bubble gum five times a day for twenty to thirty minutes beginning on
post-operative day one, and the control group did not chew gum. Patients were asked a
series of questions regarding subjective gastrointestinal symptoms each day. Time to flatus
and first passage of feces were recorded as indicators of return to normal bowel function.
Normality of data was assessed using normal probability plots.

Results: 83 patients completed the study (69 females, 14 males, mean age 14.4 years). Of the
42 patients in the chewing gum group, eight patients elected to stop chewing gum regularly
prior to discharge due to a variety of reasons. Patients who chewed gum experienced first
bowel movement on average 145.5 hours after surgery, 30.9 hours before those who did
not chew gum (p=0.04). Gum-chewing patients first experienced flatus at an average of
54.7 hours after surgery compared with 61.8 hours for controls. This trend did not reach
statistical significance (p=0.11). No difference was noted in duration of hospital stay or
subjective complaints.

Conclusion: Chewing gum following posterior spinal fusion for scoliosisis safe and efficacious
for speeding return of normal bowel function.

Significance: Chewing gum after surgical correction of scoliosis facilitates an earlier return
tonormal bowel function, which may improve patientsatisfaction in the early postoperative
period.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #49, 11:47 AM POSNA-2014

The Effect of Time and Fusion Length on Motion of the Un-Fused Lumbar Segments
in Adolescent Idiopathic Scoliosis

Michelle Marks, PT, MA; Tracey Bastrom, MA; Maty Petcharaporn, BS; Suken A. Shah, MD;
Amer Samdani, MD; Randal R. Betz, MD; Baron Lonner, MD; Firoz Miyanji, MD;

Peter O. Newton, MD

Setting Scoliosis Straight Foundation, San Diego, CA

tLOE-Therapeutic - Level IT

Purpose: Two questions confront the surgeon and patient with regards to motion in the un-
fused lumbar segments prior to fusion for AIS: what will happen in the long term and what
effect will the fusion length have? The purpose of this study was to assess L4-S1 coronal
motion of the spine in AIS following instrumented fusion with regards to post-operative
time and fusion length, independently.

Methods: Patients were offered inclusion into this IRB approved prospective study at their
routine 2-16 year post-operative visits at one of 5 centers. Coronal motion was assessed
by standardized radiographs acquired in maximum right and left bending positions. The
intervertebral angles were measured via digital radiographic measuring software and the
motion from the levels of L4 to S1 was summed. The entire cohort was included to evaluate
the effect of follow-up time on residual motion. Patients were grouped into early (<5 years),
midterm (5-10 years) and long (>10 years) follow-up groups. A subset of patients (n=35)
with a primary thoracic curve and a non-structural modifier type ‘C’ lumbar curve were
grouped as either selective fusion (LIV of L1 & above) or longer fusion (LIV of L2 & below)
and effect on motion was evaluated.

Results: The data for 259 patients revealed the distal residual un-fused motion (from L4
to S1) remained unchanged across early, midterm, to long term follow-up. In the subset
of patients, a significant increase in motion from L4-51 was seen in patients who are fused
long (18 degrees) versus selectively fused patients (9 degrees), irrespective of length of
follow-up time.

Conclusion: Motion in the un-fused distal lumbar segments did not change within the
>10-year follow-up period. However, in patients with a primary thoracic curve and a
nonstructural lumbar curve, the choice to fuse longer versus shorter is met with significant
consequences.

Significance: The summed motion from L4-S1 is 50% greater in patients fused longer
compared to those patients with a selective fusion, in which post-operative motion is shared
by more un-fused segments. The implications of this focal increased motion are unknown
but can be surmised.

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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A Prospectively Collected Multicenter Cohort Analysis of Anterior versus Posterior
Spinal Fusion for Lenke 5 (Thoracolumbar/Lumbar) Adolescent Idiopathic Scoliosis

Mark A. Erickson, MD; Brendan Caprio, BS; Sumeet Garg, MD; Cameron R. Niswander, BA;
Zhaoxing Pan, MB, PhD; John B. Emans, MD; Spinal Deformity Study Group
Children’s Hospital Colorado, Aurora, CO

+tLOE-Therapeutic - Level 111

Purpose: Both anterior spinal fusion (ASF) and posterior spinal fusion (PSF) are utilized
for treatment of Lenke 5 curves in patients with adolescent idiopathic scoliosis (AIS). A
comparative analysis was done to determine if any differences in outcomes or complications
are present between techniques.

Methods: A prospectively collected multicenter database of patients treated surgically for
AIS was retrospectively reviewed. 152 patients had Lenke 5 AIS and minimum two year
follow-up (98 ASF, 51 PSF, 3 combined ASF/PSF). The combined ASF/PSF patients were
excluded. Data was collected to compare ASF and PSF groups withregard to demographics,
surgical characteristics,and SRS 22 scores. Radiographic measures included sagittal balance,
coronal balance, main Cobb angle, LIV tilt angle, shoulder height, and trunk shift.

Results: There was no difference in demographics between groups. PSF patients had
significantly less operative time (223 minutes vs 297 minutes, p<0.0001). On average, the PSF
group was fused one level greater than the ASF group (5.9 vs 4.6 levels, p<0.0001). There was
no difference between groups in estimated blood loss, intra-operative blood transfusions,
or length of stay. The PSF group had more frequent post-operative blood transfusions
(45% vs 5%, p<0.0001). Table 1 describes radiographic characteristics of the two groups.
The minimal significant differences in shoulder height and LIV tilt are likely within clinical
measurement error. Percent surgical correction was not different between groups (66 % PSF,
62% ASF, p=0.2591). The lowest end vertebra (LEV) was selected as lowest instrumented
vertebra (LIV) in 73% of PSF and 61% of ASF subjects. The LIV was cephalad to the LEV in
16% of PSF and 35% of ASF subjects. The LIV was caudal to the LEV in 11% of PSF and 4%
of ASF subjects. There was a significant difference (p=0.028) between treatment groups’
preoperative self-image scores on the SRS-22r, but it was less than the reported minimum
clinically important difference. There were no other differences in the SRS-22r scores between
groups pre or post-operatively at two years.

Conclusion: There is no difference in radiographic or clinical outcomes between patients
having ASF or PSF for Lenke 5 AIS. The average number of levels fused is greater with PSF.

Significance: ASF and PSF provide equivalent outcomes for patients with Lenke 5 AIS. ASF
may save a fusion level, but has longer operative time than PSF.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Std Dev

Variable Approach N Mean P-value
. PSF 48 -23.77 25.76
Sagittal Balance (mm) ASE % 758 2578 0.1144
PSF 51 -4.8 11.07
Coronal Balance (mm) 0.5952
ASF 98 -3.64 17.72
PSF 51 16.82 9.26
TL/L Cobb Angle (mm) 0.2591
ASF 98 164 10.52
) ) PSF 38 -2.13 9.12
Thoracic Trunk Shift (mm) e = G A 0.198
1 -3. .
LIV Tilt Angle (degrees) 11:8811:3 28 313; 88(;15 0.01

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #51, 11:57 AM POSNA-2014

¢ Safety of Topical Vancomycin for Pediatric Spinal Deformity:
Non-Toxic Serum Levels with Supratherapeutic Drain Levels

Sheyan |. Armaghani, MD; Travis . Menge, MD; Steven A. Lovejoy, MD;
Gregory A. Mencio, MD; Jeffrey E. Martus, MD, MS
Vanderbilt Children’s Hospital, Nashville, TN

tLOE-Therapeutic - Level IV

Purpose: Evaluate the safety and efficacy of topical vancomycin in pediatric patients
undergoing spinal deformity surgery to determine if 1) postoperative serum levels approach
toxicity (25 mcg/ml), and 2) establish if drain levels exceed the minimum inhibitory
concentrations (MIC) for common pathogens (MRSA, MSSA, P. acnes - 2 mcg/ml; S.
epidermidis, E. faecalis - 4 mcg/ml).

Methods: Topical vancomycin powder (1 gram) was applied during wound closure following
instrumented posterior spinal fusion. All patients received intravenous perioperative
antibiotics (cefazolin, clindamycin, and/or gentamicin) and a subfascial drain was utilized.
Postoperative serum and drain vancomycinlevels were collected immediately postoperative
and over the first two postoperative days. Complications were recorded.

Results: The study population consisted of twenty-five patients with a mean age of 13.5
years (9.5 - 17.1) and body weight of 44.5 kg (18.1 - 86.2). Underlying diagnoses included:
adolescentidiopathicscoliosis (12), neuromuscular scoliosis (10), and kyphosis (3). The mean
number of fusion levels was 12.7 (9-17). Mean serum vancomycin levels trended downward
from 2.5 mcg/mL (POD #0) to 1.9 mcg/mL (POD #1) to 1.1 mcg/mL (POD #2). The highest
serum level was observed in an 18 kg child with a level of 10 mcg/mL on POD #1. Mean
drain levels also trended downward from 403 mcg/mL (POD #0) to 251 mcg/mL (POD #1)
to 115 mcg/mL (POD #2). No vancomycin toxicity or deep wound infections were observed.
One patient with neuromuscular scoliosis developed alcm superficial wound dehiscence
that was managed with dressing changes.

Conclusion: Topical application of 1 gram of vancomycin in pediatric patients undergoing
instrumented posterior spinal fusion produced vancomycin drain levels well above the
minimal inhibitory concentration (MIC) for common pathogens, and serum levels below the
toxicity threshold (25 mcg/ml). There wereno deep wound or antibiotic related complications.

Significance: Application of 1 gram of topical vancomycin produced non-toxic serum levels
even in small patients (18 kg). High levels of vancomycin in the wound were documented
by drain outputs through POD #2, providing effective local prophylaxis during early wound
healing.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Serum Vancomycin
Level (mcg/mL)

Drain Vancomycin
Level (mcg/mL)

Time from Wound
Closure (hours)

POD #0 25(1-6) 403 (25 - 800) 25 (0.7 - 6)
POD #1 1.9 (0 - 10) 251 (34 - 422) 15.5 (9 - 24)
POD #2 11(0-2) 115 (11 - 334) 39.3 (35 - 49)

tLOE - Level of Evidence - Please see page 16 for details.

See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #52, 12:11 PM POSNA-2014

Does Leveling the Upper Thoracic Spine Have Any Impact on Post-Operative Clinical
Shoulder Balance in Lenke 1 and 2 Patients?

Dzulkarnain Amir, MD; Burt Yaszay, MD; Carrie E. Bartley, MA; Tracey P. Bastrom, MA;
Peter O. Newton, MD
Rady Children’s Hospital, San Diego, CA

tLOE-Therapeutic - Level IV

Purpose: To determineif surgically leveling the upper thoracic spineresultsinlevel shoulders
postoperatively.

Methods: Prospectively collected Lenke 1 and 2 cases from a single center were reviewed.
Clinical shoulder imbalance was measured from 2-year postop clinical photos utilizing
Pixelsticks (v2.3, Plum Amazing Software LLC) and Trigonometric software (v1, David
Caddy). Lateral shoulder imbalance was assessed utilizing clavicle angle. Medial imbalance
was assessed with trapezial angle and trapezial area ratio (TAR). First rib angle, T1 tilt, and
upper thoracic curve were measured from 2-year radiographs. Angular measurements were
considered level if <3° of zero. TAR was considered level if <1 standard deviation of the
natural log of the ratio. Upper thoracic Cobb at 2-years was categorized as at or below the
mean value (<14°) versus above the mean.

Results: 84 patients were identified. There was a significant change in all three measures of
shoulder balance from preoperative to postoperative (clavicleangle: -3+3° to 0.3+2°; trapezial
angle: -4+5° to 1+4°; TAR (In): -0.2£0.4 to 0.1£0.4; p<0.001). The percentage of patients with
a level clavicle angle (<3°) was not significantly different between 1% rib angle within 0-3°
or >3° (p=0.8), T1 tilt within 0-3° vs >3° (p=0.6), or postoperative upper thoracic Cobb at/
below the mean of 14° vs above the mean (p=0.6). There was a significant difference in the
proportion of patients with level trapezial angle based on 1% rib angle (p=0.006), T1 tilt
(p=0.001), and postop upper thoracic Cobb (p=0.04). The percentage of patients with balanced
TAR was not significantly different between 1% rib angle groups (p=0.5), T1 tilt (p=0.3), or
postop upper thoracic Cobb (p=0.9). The odds ratio of having a level trapezial angle if 1%
rib is level, OR=3.9 (1.4-10.6); if T1 tilt is level, OR=5 (1.9-12.9); and if postop upper thoracic
Cobb is within the 14°, OR=2.6 (1.0-6.3).

Conclusion: Leveling the upper thoracic spine does notappear to guarantee clinically balanced
shoulders or clavicles. Instead, the trapezial prominence seemed impacted by leveling T1
and the 1% rib and minimizing the upper thoracic curve. The solution to achieving laterally
balanced shoulders postoperatively remains unanswered.

Significance: Previous research has shown that preoperatively tilted proximal ribs and
T1 tilt are more correlated with trapezial prominence than with clavicle angle. When
evaluated postoperatively, the results suggest that leveling the upper thoracic spine (1%
rib, T1 tilt, upper thoracic Cobb) is associated with a more level trapezial prominence than
with balanced clavicles.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #53, 12:16 PM POSNA-2014

Complications Associated with Temporary Internal Distraction in Severe Scoliosis

Graham T. Fedorak, MD, FRCSC; Robert H. Cho, MD
Shriner’s Hospital for Children, Los Angeles, CA

tLOE-Therapeutic - Level IV

Purpose: Temporary internal distraction has recently been described as an alternative to
pre-operative halo traction, intra-operative halo-femoral distraction and anterior release
in patients with severe scoliosis. Previous reports have referred to loss of motor-evoked
potentials forneuromonitoring as an uncommon, brief, phenomenon and other complications
as similarly uncommon.

Methods: A retrospective chart review was performed identifying twelve scoliosis patients
for whom temporary internal distraction was utilized. Curve characteristics, degree of
correction, underlying etiology, past medical history, neuromonitoring data and intra- and
post-operative complications were evaluated.

Results: The mean pre-operative curve was 105 degrees (83-130). Eight patients had a single
posterior surgery while three patients had two operative procedures, initial distraction
followed by definitive fusion. One patient had an anterior release followed by a posterior
fusion involving temporary internal distraction. At final fusion, curve correction averaged
69% (44-81). When two procedures were performed, the mean interval was seven days. Four
patients developed pneumothoraces requiring chest tube placement. Three pneumothoraces
were noted intra-operatively with internal distraction and one post-operatively. Three
patients experienced significant, temporary, loss of transcranial motor evoked potentials,
which took up to sixty-one minutes to fully recover following reversal of distraction. One
patient with pneumothoraxrequired prolonged post-operative ventilation and management
in the intensive care unit for one month after developing ventilator acquired pneumonia.

Conclusion: While temporary internal distraction is a powerful corrective technique, it is
not without complications. Pneumothorax occurred in one-third of patients and significant,
reversible, loss of neuromonitoring signals in one-quarter of patients. Transcranial motor-
evoked potentials can take a prolonged period of time to return to normal following reversal
of distraction.

Significance: Temporary internal distraction provides excellent one or two stage posterior-
only correction, but should be undertaken with caution. Pneumothorax is common and
chest tubes should be available for all such cases. Cognizance of the sometimes slow return
of neuromonitoring signals when this technique is utilized is important for surgeons who
encounter loss of motor evoked potentials intra-operatively with distraction.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session I: Spine, Paper #54,12:221 PM ~ POSNA-2014

Do Crosslinks Improve Clinical or Radiographic Outcomes of Posterior Spinal Fusion
with Pedicle Screws in Adolescent Idiopathic Scoliosis? A Multicenter Cohort Study

Sumeet Garg, MD; Cameron R. Niswander, BA; Zhaoxing Pan, MB, PhD;
Mark A. Erickson, MD; Spinal Deformity Group
Children’s Hospital Colorado, Aurora, CO

tLOE-Therapeutic - Level 111

Purpose: Crosslinks are frequently utilized during posterior spinal fusion (PSF) foradolescent
idiopathic scoliosis (AIS). Itis unclear if they provide any advantages with all pedicle screw
constructs. List price for crosslinks at our institution is from $1000-$2000 per crosslink based
on specific type.

Methods: A prospectively collected multicenter database of patients with AIS undergoing
spinal fusion was retrospectively queried. Study inclusion criteria were: PSF with all pedicle
screw fixation (>90% fixation points) and minimum two years follow up. Revision surgeries,
combined anterior/posterior procedures, or patients with sacral-pelvic fixation were
excluded. Collected data included demographics, radiographic measures, complications,
SRS-22r scores, and SAQ scores.

Results: 500 patients were included in the cohort (377 crosslinks, 123 no crosslinks). Age,
BMI and gender were not different between the two groups. There were no differences in
radiographic measures between the two groups pre-operatively. With the exception of slightly
decreased lumbar Cobb angle (2.7 degrees) in the crosslink group at two year follow-up, no
other radiographic measures were different at two year follow-up. Complications occurred
in 30 patients; 21 (6%) crosslink, and 9 (7%) no crosslink, p=0.478. Infection occurred in
one patient in crosslink group and none in the no crosslink group. Reoperation occurred
in 4 patients, all of whom had crosslinks. Three of these were implant removals at patient
request. The fourth reoperation was revision for adding on of deformity distally.

The total SRS-22r scores were significantly lower in the group with crosslinks at both the
preoperative (0.1, p=0.0003) and 2 year follow up visit (0.2, p=0.0032). However, the total
score improved before and after surgery by a similar amount for each group, p=0.4634.
The individual SRS-22r domain scores followed a similar trend. Preoperatively, the patient
SAQ appearance score was higher in the crosslink group (0.18, p=0.0113) as was the parent
SAQ appearance score (0.17, p=0.0185).At two year follow-up, the parent and patient SAQ
appearance scores were not different between groups (p=0.3139 and p=0.2087, respectively).
The SAQ expectations domain scores were similar for all visits and improvement on both
the patient and parent questionnaires.

Conclusions: There do not appear to be any significant clinical or radiographic outcome
differencesin patients with AISundergoing PSF based on use of crosslinks at2 years follow-up.

Significance: Surgeons should consider eliminating use of crosslinks in patients with AIS
having PSF with all pedicle screw constructs. This may have substantial cost savings without
affecting patient outcome.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session I, Paper #55, 10:35 AM POSNA-2014

Epidural Anesthesia versus Continuous Peripheral Nerve Blocks for Pain Management
After Following Extremity Long Bone Osteotomies in Pediatric Patients

Jeremy D. Onnen, MD; Jonathan R. Knott, BS, MS; Stephanie M. Holmes, MD;
Stephen P. Spanos, MD; Jay Harnden, MD; Peter M. Stevens, MD
University of Utah School of Medicine, Primary Children’s Hospital, Salt Lake City, UT

tLOE-Therapeutic - Level 111

Purpose: This was a retrospective chart review designed to determine if there is a difference
in total length of hospital stay, postoperative pain medication administration, and total
hospital charges between groups of pediatric patients undergoing long bone osteotomies
who were managed postoperatively with an epidural catheter versus a continuous peripheral
nerve block (CPNB). We hypothesized that patients managed with epidural catheters would
have a significantly longer hospital stay, but would require significantly fewer morphine
equivalents (MEq) of pain medication compared to patients managed with CPNB.

Methods: A pre hoc power analysis demonstrated at least thirty patients would be required
in each group to achieve adequate power. Data were gathered by a retrospective chart
review of 120 pediatric patients who underwent femoral or tibial osteotomies between 2010
and 2012 as performed by four surgeons at our institution. The 60 most recent patients
managed by epidural catheters were compared to the 60 most recent patients managed by
CPNB. Exclusion criteria included inadequate documentation or concurrent confounding
procedures. Length of postoperative hospital stay for each patient was calculated to the
hour. Postoperative pain medication for each patient was converted to morphine equivalents
(MEq). Total morphine equivalents were then divided by patient’s weight (kg) and hours of
hospital stay. Postoperative hospital charges were also totaled for each patient. Statistical
analysis was carried out using separate independent 2-sample t-tests to compare each
outcome between the two groups (total MEq/kg, total MEq/kg/hr, total length of stay,
and total hospital charge).

Results: Of the 120 charts reviewed, 39 patients in the epidural catheter group and 42
patients in the CPNB group remained after exclusion. The CPNB group used significantly
more morphine equivalents per kilogram (23.21 MEq/kg v. 1.97 MEq/kg, p=0.02). The
CPNB group also used significantly more morphine equivalents per kilogram per hour (0.55
MEq/kg/hr v. 0.02 MEq/kg/hr, p = 0.035). The average total length of hospital stay was
significantly longer for the epidural group (84.10 hrs v. 44.12 hrs, p < 0.001). The average
total hospital charge for the epidural group was also significantly more (14,244.38 dollars
v. 11,140.26, p = 0.00005).

Conclusions: Patients managed by epidural catheters stayed in the hospital significantly
longer postoperatively butrequired significantly fewer morphine equivalents then did those
who were managed by CPNB. Additionally, total hospital charges for patients managed by
epidural anesthesia were significantly greater than those managed by CPNB.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Significance: These findings indicate a significant financial and social advantage to using
continuous peripheral nerve blocks for managing postoperative pain in pediatric patients
who undergo long bone osteotomies. Their hospital stays may be noticeably shorter and
their charges considerably less than if an epidural catheter were used.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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Thurs., 5/1/14 Concurrent Session 1I, Paper #56, 10:40 AM POSNA-2014

Results of Tibial Epiphysiodesis Using Eight-Plate in Leg Length Discrepancy

Elodie Gaumeétou; Brice Ilharreborde; G.F. Pennegot; Keyvan Mazda
Robert Debre Hospital, Paris, FRANCE

tLOE-Therapeutic - Level IV

Introduction: Among the numerous epiphysiodesis procedures described in theliterature, the
guided growth principle of the 8-plate technique, initially described for angular deformities
correction, has progressively gained popularity among paediatric orthopaedic surgeons to
treat lower limb discrepancy (LLD). The goal of this study was to assess the efficacy of the
8-plate procedure for tibial epiphysiodesis in LLD.

Materials and Method: All children treated for LLD using tibial 8-plate were prospectively
included. A minimum 2-year follow-up was required. Efficacy of the tibial epiphysiodesis
was calculated at 6 months postoperative and at latest follow-up, according to a validated
method, previously published for percutaneous epiphysiodesis using transphyseal screws
(PETS). Radiological measurements were performed on low-dose stereoradiography (EOS)
using 3D segmental lengths measurements. Intraoperative and postoperative complications
were reported.

Results: 26 patients (mean age 12.6 years at surgery) were included. The efficacy was only
17% at 6 months and 31% at follow-up. The epiphysiodesis effect appeared to be greater
at follow-up when the screws were initially introduced in parallel position, compared to
the angled position (40% and 30%, respectively), within the plate. In 7 cases (26.9%), the
epiphysiodesis was completely inefficient during follow-up (0% growth reduction). The
angle between the 2 screws significantly increased during follow-up, but the progression of
the angle was not correlated to the epiphysiodesis efficacy. No intraoperative complication
occurred, and no valgus deformity was reported during follow-up. Six patients (23%)
presented pain on the plate and 4 revisions for material removal were performed. In
addition, 4 (15%) underwent revisions, 1 for infection, 1 for plate repositioning, and 2 for
insufficient growth arrest.

Conclusion: Results of the current series show that the eight-plate techniqueis inappropriate
for tibial epiphysiodesis in LLD. The procedure is simple and was associated with few
perioperative complications, but the growth arrest observed at follow-up only reached
31% of the expected gain, twice inferior to the one previously reported with PETS using
the same calculation method. The influence of patient age, screws direction and operative
planification need to be further studied.

Significance: The eight-plate technique is inappropriate for tibial epiphysiodesis in LLD.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session 11, Paper #57, 10:45 AM POSNA-2014

Circular External Fixation for Correction of Deformity in Blount Disease

Stephanie W. Mayer, MD; Dan Sun, BS; Robert K. Lark, MD; Robert D. Fitch, MD
Duke University Medical Center, Durham, NC

tLOE-Therapeutic - Level III

Purpose: To evaluate the results of correction of Blount disease in young patients using
circular external fixators, and to determine factors in successful treatment.

Methods: 53 patients who underwent correction of Blount disease with an Ilizarov external
fixator or a Taylor Spatial Frame (TSF) by a single surgeon were analyzed. Preoperative
demographic data was recorded. The medial proximal tibial angle(MPTA), mean axis
deviation (MAD), posterior proximal tibial angle (PPTA), and knee joint angle (KJA) were
measured on radiographs pre-operatively, pre-frame removal, and at last follow up. A t-test
was used for statistical analysis to determine radiographic changes from baseline as well
as any recurrence between frame removal and last follow up. The population was further
analyzed for differences between those who had anIlizarov or TSF, those who had a diagnosis
of infantile or late onset disease, and those who had or had not undergone previous surgery.
Complications were recorded.

Results: The average age was 11.15 years old. Mean follow up time was 29.88 months. Mean
pre-operative MPTA (71°), MAD (3.41), and KJ A (5°) were significantly improved at the time
of frame removal (MPTA (87°), MAD (0.46), KJA (3°)) as well as at the last follow up visit
(MPTA (86°), MAD (0.33), PPTA (72°), and KJA (2°)). There was no significant difference
between the pre-frame removal measurements and those at the last follow up. There was
no difference in any measurement or degree of improvement between the Ilizarov or TSF
groups except for the KJA which was significantly improved in the TSF group (2° vs 5°).
There was no significant difference in measurements between those who had prior surgery
or not or between patients with infantile or late onset disease. Average time in the frame
was 14.02 weeks. There were 23 frames with pin site infections, 2 of which became deep
infections. Two patients had a transient nerve palsy.

Conclusions: The MPTA, MAD and KJA were significantly improved using circular external
fixators. This improvement was durable following frame removal. Frame type, prior surgery
and diagnosis did not affect the outcome. Pin site infection was the most common complication.

Significance: Both Ilizarov and TSF circular fixators are good options for correction of
deformities involved in infantile and late onset Blount disease. TSF may provide better
correction of the posterior proximal tibial angle.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session II, Paper #58, 10:59 AM POSNA-2014

EOS as a New Means of Accessing Femoral Version: A Comparision Study of EOS
versus Computed Tomography

M. Lucius Pomerantz, MD; Diana A. Glaser, PhD; Amy Fredrick; Josh Doan, MEEng;
Sita Kumar; Ervic W. Edmonds, MD
Rady Children’s Hospital, San Diego, CA

tLOE-Diagnostic - Level III

Purpose: Routine clinical analysis of femoral version is based on clinical exam and
multiplanar imaging such as computed tomography (CT). The purpose of this study was to
validate EOS biplanar radiography’s ability to measure femoral version via 3-dimensional
(3D) reconstructions, in order to provide the needed clinical information but with limited
radiation exposure.

Methods: Two different cadaveric femurs (phantoms) were placed in a stabilizing platform
and scanned with CT in supine positions in native version (0 degrees) and with version
modified by rotating (-10°, -5°, +5° or +10°) through a mid-diaphyseal osteotomy. Each femur,
at each version, was scanned in an upright position within the EOS unit. For each EOS scan,
the platform was also rotated -10°,-5°,0°, +5°and +10°. Two independent observers measured
femoral version from each axial CT image (5 per phantom) and from each EOS scan (25 per
phantom). Each observer performed the measurements twice. Inter and intra-reliability was
determined and the error to the true version was determined for both scanning techniques.
The average error was evaluated as well as the upper bound of the 95% CI.

Results: For CT measurements, the interobserver intraclass correlation (ICC) ranged from
0.981-0.991 and the intraobserver ICC ranged from 0.994 to 0.996. For EOS reconstructions,
the interobserver ICC ranged from 0.983 to 0.998 and the intraobserver ICC ranged from
0.982 to 0.999. For axial CT measurements, the upper bound of error from the true value
was 5.4° - 7.5°, and it was 3.98° -8.7° for EOS (see table). There was no statistical difference
in any measures between CT and EOS.

MIN MAX Diff
Error Error
-10° 4.7° 6.1° 1.4°
-5° 3.98° 6.4° 2.4°
neutral 5.4° 6.8° 1.4°
5° 4.3° 8.7° 4.4°
10° 4.5° 5.6° 1.1°

Conclusion: Our findings show that the accuracy of EOS femoral version measurements
is comparable to the accuracy of axial CT measurements, with both demonstrating high
inter- and intra-observer reliability. Moreover, version measurements are not biased by the
position of the patient within the EOS machine.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Significance: Biplanar radiography reconstructions such as from EOS Imaging have the
potential toaccurately and reliably provide clinical data on femoral version with significantly
less radiation exposure.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session II, Paper #59, 11:04 AM POSNA-2014

Core Decompression and Bone Marrow Aspirate Concentrate for Treatment of
Perthes Disease

Karen Bovid, MD; Tim Schrader, MD
Children’s Orthopaedics of Atlanta, Atlanta, GA

tLOE-Therapeutic - Level IV

Purpose: The ideal treatment of Legg-Calvé-Perthes disease remains controversial. Core
decompression with or without bone grafting has been used to treat osteonecrosis of the
femoral head prior to collapse related to other etiologies. The primary aim of this study
is to determine radiographic and clinical outcomes in patients with Perthes disease who
underwent core decompression and autologous bone grafting using bone marrow aspirate
concentrate (BMAC).

Methods: This IRB-approved retrospective review included patients with Perthes disease
treated with core decompression, BMAC, and Petrie casting by a single surgeon between
January 2011 and January 2012. Outcomes measured included hip range of motion(ROM),
strength assessed with hand held dynamometer(HHD), radiographs, and subjective patient
outcome questionnaires. Outcomes were compared prior to and following intervention.
Patients were matched to controls treated with hip arthrogram, exam under anesthesia, and
Petrie casting prior to 2010 on age at time of surgery and pre-surgical Lateral Pillar and
Modified Elizabethtown classifications.

Results: Seven patients, average age at surgery 7.8 years, met the inclusion criteria for the
treatment group. Average number of nucleated cells delivered with BMAC injection was
1313.3+479.4 million. ROM, strength and subjective questionnaire follow-up was obtained
from 6 patients (86%) at a mean of 1.7 years following surgery. Radiographic follow-up was
obtained on all patients. Abduction ROM increased from 23+9 to 31+7 degrees(p=0.088)
and internal rotation ROM improved from 2443 to 36+9 degrees(p=0.006) following core
decompression and BMAC. HHD for hip abduction improved from 2.5+2.9 to 22.3+10.3
Ibs(p<0.001). All patient outcomes scores improved postoperatively: HOOS symptoms 48+11
to 88+15(p<0.001), pain 52+40 to 91+10(p=0.031), ADLs 72421 to 97+4(p=0.009), sports 53+30
to 92+12(p=0.008), quality of life 25+18 to 86+16(p<0.001), LEFS 555 to 72+12(p=0.005), and
SF-36 physical 34+0.6 to 51+8(p<0.001), mental 50+17 to 62+1(p=0.087). Comparison of the
treatment group and the matched controls indicated that there was a trend toward faster
progression through radiographic stages to reossification for the core decompression and
BMAC group 364+87 days versus 475+154 days for controls(p=0.123).

Conclusion: Treatment of patients with early stage Perthes by core decompression and
BMAC resulted in a trend toward quicker progression through radiographic stages to
reossificationin the BMAC group compared to controls. Excellent patient reported outcomes,
improvements in hip ROM and strength, and good radiographic results were also reported.

Significance: This pilot study indicates core decompression and BMAC may allow for faster
progression to radiographic healing and lifting of activity restrictions.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session 11, Paper #60, 11:09 AM POSNA-2014

Efficacy of the Modified Brostrom Repair for Adolescent Patients with Chronic Lateral
Ankle Instability

Jared T. Lee, MID; Adam Y. Nasreddine, MA; Nicole |. Stenquist, BA;
Mininder S. Kocher, MD, MPH
Boston Children’s Hospital, Boston, MA

tLOE-Therapeutic - Level IV

Purpose: The purpose of this study was to report on the outcomes of the modified Brostrom
technique in the pediatric and adolescent population for chronic lateral ankle instability.

Methods: A retrospective review of patients presenting to our institution over an 8-year
period yielded 57 cases of chronic lateral ankle instability refractory to non-operative
treatment in 47 children or adolescents. All patients were treated with a modified Brostrom
technique in which the anterior talofibular ligament was repaired in an anatomic orientation.
Demographic and clinical data were collected and outcome scores were obtained including
the MARX activity scale, UCLA activity score, and modified AOFAS score.

Results: Thirty-one (66%) of 47 patients returned the outcomes questionnaires, had >6 months
follow up and met all inclusion criteria. Mean clinical follow up was 36 months (median:
37 months; range 9 - 73 months). The mean age of patients was 14.8 years (range, 9 - 18
years old). There were no major complications. One patient had persistent pain laterally
and subtalar laxity with the ankle dorsiflexion. The mean score for the MARX scale, UCLA
score, and modified AOFAS score were 12 (range, 0-16), 10 (range, 3 - 10), and 84 (range,
35 - 100) respectively. Based on the modified AOFAS outcome score, 71% of patients had
a good to excellent outcome.

Conclusion: Lateral ankle sprains are common injuries that may result in chronic lateral
ankle instability despite appropriate therapy. Surgical treatment with anatomic repair of the
ATFL using the modified Brostrom technique should be considered as it provides improved
stability, low complication rate, and good functional outcomes.

Significance: Lateral ankle sprains are very commonrepresenting up to30% of sports related
injuries. The anterior talofibular ligament (ATFL) and less commonly the calcaneofibular
ligamentareinjured. The majority of these injuries can be adequately treated non-operatively
with functional therapy. Surgical treatment is reserved for injuries that fail non-operative
treatment. Anatomic repair using the modified Brostrom technique has been shown to
have good clinical outcomes in the adult population. This study shows that the modified
Brostrom technique is safe and effective for the pediatric population.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session 11, Paper #61, 11:23 AM POSNA-2014

The Fate of the Neuromuscular Hip After Spinal Fusion

Lindsay M. Crawford, MD; Jose A. Herrera Soto, MD; Jonathan H. Phillips, MD;
Dennis R. Knapp, Jr, MD
Arnold Palmer Children’s Hospital, Orlando, FL

tLOE-Therapeutic - Level IV

Purpose: Patients with neuromuscular conditions have a high incidence of spinal deformities.
The goals of treatment of neuromuscular scoliosis are to achieve a balanced spine and level
pelvis. Most constructs include pelvic fixation. However, the pelvis can become a stiff “end
vertebra” that prevents compensatory mechanisms to adjust to hip deformities in this patient
population. This may in fact lead to surgical intervention of the hip. The purpose of this
study is to determine the frequency and factors associated with hip pathology and surgery
following spinal fusion in this patient population.

Methods: We performed a retrospective chart and radiographic review of neuromuscular
patients that underwent posterior spinal fusion at our institution from 2005 to 2011. We
collected radiographic data of pre and post operative pelvic obliquity and hip reduction
status and position (up, level, or down). We further evaluated patients requiring hip surgery.
Hip surgeries were considered containment or salvage.

Results: 58 patients with an average follow up of 3.5 years after spinal fusion. 48
hips in 39 subjects (67%) demonstrated or developed hip subluxation/dislocation.
23 of the total 58 patients (40%) underwent a hip procedure. 21 (45%) cerebral palsy
and 2 (18%) myelodysplasia patients required a hip procedure in addition to spinal
fusion. 12 new hip subluxation/dislocations occurred after spine surgery; 25% in the
down hip, 67% in the up hip and 8% with a leveled pelvis. 4 (33%) of the new post-
operative subluxation/dislocations required hip surgery; all had pelvic obliquity <6°.
12 hips in 11 patients underwent hip surgery prior to PSF, 7 were varus femoral osteotomies
for subluxation. In follow-up after PSF, none of these had a new dislocation after spine
surgery. 5 hips required salvage prior to PSE. 15 hips in 12 patients required hip surgery
after PSF at a mean of 1.7 years after PSF. 13 were salvage procedures for painful hip and 2
varus femoral osteotomies for subluxations.

Conclusion: In the neuromuscular patients that underwent PSF, 40% of these patients
required a hip procedure. In the patients that had a varus osteotomy prior to PSF, the hips
maintained reduction after spinal fixation. After correction of pelvic obliquity, 21% of patients
had new onset hip subluxation/ dislocation after PSF. Post-operative subluxation/ dislocation
was not dependent on whether the hip was up or down pre-operatively.

Significance: Hip vigilance is recommended for patients with neuromuscular scoliosis
that require PSF. The parents should be alerted of the possible need for hip surgery after
spinal fixation.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session 11, Paper #62, 11:28 AM POSNA-2014

Effect of Continuous Intrathecal Baclofen Therapy on Walking Children with
Cerebral Palsy

Blazej A. Pruszczynski, MD; Julieanne P. Sees, DO; John D. Henley, PhD; Chris Church, PT;
Kenneth ]. Rogers, PhD; Freeman Miller, MD

Department of Orthopedics, Nemours Alfred 1. DuPont Hospital for Children,

Wilmington, Delaware, USA

TLOE-Prognostic - Level IV

Purpose: Continuous intrathecal infusion of baclofen (CITB) is effective in management
of severely involved children with cerebral palsy (CP). However little is known regarding
the effect of CITB in ambulatory patients. This study assessed the effects of CITB on the
function and gait in ambulatory children with CP.

Methods: Data were collected retrospectively before and after pump implantation. We
compared scores of GMFCS, GMFM,, step length, velocity and gait deviation index (GDI).
In addition, from medical chart, the subjective patient opinion regarding the outcome with
CITB was summarized. Data were analyzed and summarized using descriptive statistic as
well as two tail t-test (TT) and paired sample Wilcoxon test (WT).

Results: Twenty seven ambulatory children with cerebral palsy were included. The mean
clinical follow-up for all patients was 5y3m (SD: 2y3m, range 1y-9y7m). The mean follow-
up for gait parameters was 2y5m (SD: 1y9m, range 8m-7y6m) and were available for 19
children. Five patients were quadriplegic, 16 were diplegic, two were hemiplegic and four
were dystonic. On the pre-op examination the GMFCS level was as follows: I-2, 11-7, I1I-8,
IV-8. For overall population: the GMFM score significantly improved by 4 points from a
mean of 14.8411.2 to 18.8+12.1 (p=0.046, WT). However, there was no significant change in
the group as a whole in gait velocity or GDI. On individual patient assessment, based on
medical notes, improvement in gait was noted in 3 of 4 patients with movement disorders.
Five of 8 children with pumps implanted before the age of 10 improved in velocity by
greater than 10 cm/sec, but only 1 of 10 children with pumps implanted after the age of
ten improved in gait velocity. Three teenage patients discontinued CITB therapy due to
weakness and decreased walking endurance (diplegic pattern, GMFCS II and III).

Conclusion: CITB treatment did not significantly change the gait parameters in the group
considered as a whole set. However younger patients and those with movement disorders
demonstrated subjective benefits reported in medical charts. CITB creates weakness which
was not tolerated by teenagers with pure spasticity and was reported by parents. Proper
patient selection remains complex and unpredictable.

Significance: CITB continues to have potential for positive effects in ambulatory patients
if careful patient selection is considered. The flexibility of dose control and the reversibility
of treatment make this treatment very adaptive to patient needs.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session 11, Paper #63, 11:33 AM POSNA-2014

Body Composition in Ambulatory Children with Cerebral Palsy is Related to Health
and Environmental Factors

Donna J. Oeffinger, PhD; Neeley Buhr, MS; Janet Walker, MD;

Todd A. Milbrandt, MD, MS; Vishwas R. Talwalkar, MD; Henry J. Iwinski, MD

Shriners Hospital for Children and University of Kentucky Department of Orthopaedic Surgery,
Lexington, KY

tLOE-Prognostic - Level III

Purpose: Obesity rates for ambulatory individuals with cerebral palsy (CP) are comparable
to their typical peers. Studies investigating risk factors and health consequences of obesity
in CP are limited. This study investigated the associations among body composition and
environmental, health and socioeconomic factors in ambulatory children with CP.

Methods: A convenience sample of 63 children (male=38, diplegia=48, hemiplegia=15)
with CP (GMEFCS I-1II), mean age 12.3+3.4 years, was prospectively studied. Assessment
of height, weight, blood pressure and non-fasting blood samples were obtained. Body fat
percentages (BF%) were estimated using bioelectrical impedance analysis. Environmental
factors were measured using the Active Where? Survey and socioeconomic factors assessed
using questionnaires. Statistical analyses included Spearman’s correlation coefficient, one-
sided T-test, and regression.

Results: Mean age and gender matched BMI percentile (BMI%) was 66.3%+32.7%
[Underweight=4, Healthy weight=35, Overweight=11 and Obese=15]. BF% was adequate
in 22 and excessive (female>30%, male>25%) in 43 children. BMI% is significantly positively
correlated with systolic BP%, glucose (GLU), triglycerides (TRG), and screen time and
negatively correlated with HDL and 250H-vitamin D (VitD) levels (Table 1). BE% is
significantly correlated with lower HDL and higher TRG. Comparisons by CDC categories
showed that the overweight/ obese groups had significantly (p<0.05) higher systolic BP%
and LDLand lower HDLand VitDlevels. Family income was significantly (p<0.05) associated
with BMI%. 25% of overweight/ obese individuals were in low income category vs. 4% of
underweight/healthy individuals.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Table 1: Spearman Correlations R | BMI% | p-value | BF% | p-value
Systolic BP% 0.33 0.008 | 0.23 | 0.0706
Diastolic BP% 0.17 0.1895 | 0.24 | 0.0541
GLU (mg/dL) 0.28 0.027 | 0.08 [ 0.547
Total Cholesterol (mg/dL) 0.03 0.8056 | 0.08 | 0.5488
HDL (mg/dL) -0.51 | <0.0001 | -0.38 | 0.0023
LDL (mg/dL) 0.18 0.165 | 0.15 | 0.2406
TRG (mg/dL) 0.36 0.0038 | 0.29 | 0.0223
250H-VitD (ng/mL) -0.26 0.038 | -0.22 [ 0.0845
PreAlbumin (mg/dL) 0.16 0.1973 | 0.04 | 0.7433
Screen time (wkdays) 0.31 0.0137 | 0.14 | 0.2723

Conclusions: As with their typical peers, obesity inambulatory children with CPis associated
with negative cardiovascular risk factors, increased screen time and lower family income.

Significance: This study highlights that the obesity epidemic influences all types of children
in a negative way, including those with CP. Best clinical practices to obtain obesity control
should be encouraged to improve the overall health of this patient population.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session II, Paper #64, 11:47 AM POSNA-2014

Comparison of Hamstring Lengthening with Hamstring Lengthening Plus Transfer for
Treatment of Flexed Knee Gait in Ambulatory Patients with Cerebral Palsy

Camila B. R. De Mattos, MD; K. Patrick Do; Rosemary Pierce, PT; Jing Feng, PhD;
Michael D. Aiona, MD; Michael D. Sussman, MD
Shriners Hospitals for Children, Portland, OR

tLOE-Therapeutic - Level 111

Purpose: To evaluate the medium term difference of hamstring lengthening alone (HSL
group) with hamstring lengthening plus transfer (HST group) in the treatment of flexed knee
gait in ambulatory patients with cerebral palsy. We hypothesize that: 1. Hamstring surgery
improves knee flexion towards normal during gait, 2. HST can maintain the extension hip
power during walking, 3. Recurrence of increased stance phase knee flexion is less in the
HST group

Methods: We retrospectively reviewed the gait analysis and physical examinations of 50
patients with ambulatory cerebral palsy that underwent surgery for flexed knee gait. All
patients underwent pre-operative, 1 year and medium term gait analysis and physical exam.

Results: The mean age at surgery was 9.9 years. Thirty-two patients on the HST group.
Eighteen patients on the HSL group. The follow-up time ranged from 3.5 to 5 years. All
patients had a significant (p<0.05) improvement of the Straight Leg Raise, Knee Flexion
and Popliteal Angle in both HST and HSL groups in the 1 year post-op. All patients had
a significant (p<0.05) improvement on Average Pelvic Tilt and Minimum Knee Flexion in
stance in both HST and HSL groups in the 1 year post-op. There was significant (p<0.05)
improvement in the Peak Hip Power in Stance only in the HST group in the 1 year post-op.
All patients had a significant (p<0.05) improvement of the Knee Flexion and Popliteal
Angle in both HST and HSL groups in the longer term. There was a significant (p<0.05)
improvement on Minimum Knee Flexion in stance in both HST and HSL groups in the
long term. There was significant (p<0.05) improvement of the Average Pelvic Tilt only in
the HST group in the longer term. There was significant (p<0.05) improvement in the Peak
Hip Power in Stance only in the HST group in the longer term. We had 2 patients that had
recurvatum in the post-operative period.

Conclusions: There is no clear benefit in regards to recurrence comparing HST and HSL.
In both procedures there was maintenance of stance phase knee flexion. There seems to be
a continuing improvement of hip extension power in the HST group. Longer follow-up is
needed for additional recurrence information.

Significance: This study helps pediatric orthopaedic surgeons to choose the between 2
different techniques to treat flex knee gait in patients with cerebral palsy by showing the
medium term assessment of gait analysis and physical exam of both procedures.

1. IRB Statement - approved 3. Non Exclusive License Agreements - not applicable
2. FDA Status - not applicable 4. Level of Evidence - 3

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Table 1. Preoperative and postoperative measurements for the HSL and the HST groups.

HSL HST
Pre Post Change P Pre Post Change p
Physical Exam n=18 n=232
Straight Leg Raise (deg) 578+77 633+82 5.6+£10.8 <0.05 | 55.8+9.3 659+6.8 102+114 <0.05
Knee Extension (deg) -8.3+8.6 03+5.6 8.617.8 <0.05 | -5.6+8.5 13+5.6 6.918.7 <0.05
Popliteal Angle (deg) iii * 456+9.7 -13.3+14.5 <0.05 ?g; * 45.6+9.7 -149+139  <0.05
Kinematics n=18 n=232
Average Pelvic Tilt (deg) 16.7+7.1 21.6+7.6 4.9+9.2 <0.05 | 141+70 201+58 59+82 <0.05
Minimum Knee Flexion in 224 + 249 + 125+
stance (deg) 133 10.7£12.1 -11.8+8.3 <0.05 119 143 -13.6+8.3 <0.05
Minimum Hip Flexion in 101+ 75+88  26¢86 021 |69+94  43+102 -2.649.1 0.11
Stance (deg) 11.0
Kinetics n=_8 n=16
Peak Hip Power in Stance 10404  09+05  -01:07 066 |10+05 12+05 02£03  <0.05
(W/Kg)
Table 2. Preoperative and Long Term measurements for the HSL and the HST groups.
HSL HST
Long Long
Pre Term Change P Pre Term Change P
Physical Exam n=18 n=32
Straight Leg Raise (deg) 578+77 583+94 0.3+10.1 0.90 55.8+93 579+62 22+118 0.30
Knee Extension (deg) -83+8.6 00+84 8.3+£10.7 <0.05 | -5.6 £8.5 0.8+8.6 6.3+£10.9 <0.05
. 58.9 + 57.7 494 +
Popliteal Angle (deg) 14.4 51.1+123 7.84£14.9 <0.05 107 101 8.3+15.1 <0.05
Kinematics n=18 n=232
Average Pelvic Tilt (deg) 16.7+7.1 19.6+7.3 2.6+£10.3 0.30 141+70 193+79 54+86 <0.05
Minimum Knee Flexion in 224 + 249+ 125+
stance (deg) 133 10.8+12.1 -11.7£12.5 <0.05 1.9 143 -12.4417.6  <0.05
Minimum Hip Flexion in 101+ 84479 17497 045 | 69494 83+122 15:116 049
Stance (deg) 11.0
Kinetics n=8 n=16
Fv?}KHgip Power in Stance 10404 12404 02406 051 | 10405 14407 04%07  <0.05

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,

refer to page 6.
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Thurs., 5/1/14 Concurrent Session II, Paper #65, 11:52 AM POSNA-2014

The Role of Rectus Femoris Transfer in the Development of Crouch Knee Gait in
Cerebral Palsy

Mauro C. De Morais Filho, MD; Francesco C. Blumetti, MD; Citia M. Kawamura, PT;
Michelle De Oliveira Cardoso, MD; Daniella L. Neves, MD; Marcelo H. Fujino;

José Augusto F. Lopes, MSc

AACD, Sao Paulo, BRAZIL

tLOE-Therapeutic - Level 111

Purpose: The aim of this study was to analyze knee flexion during stance phase after rectus
femoris transfer (RFT), in order to evaluate the influence of RFT in the development of
crouch knee gait in cerebral palsy (CP).

Methods: A total of 3283 patients with spastic diplegic cerebral palsy seen at our gait lab
from 1996 to 2013 were identified from our database. Inclusion criteria were: (1) Gross Motor
Function Classification System (GMFCS) levels I-1II; (2) kinematic criteria for stiff-knee gait
at baseline; (3) individuals who underwent orthopedic surgery in the lower limbs and had
done gait analyses before and after the intervention. Patients who fulfilled the inclusion
criteria were divided in 2 groups: Group A (185 knees), including patients who underwent
orthopedic surgery without a RFT between exams; Group B (123 knees), represented by
patients who underwent orthopedic surgery including a RFT. Clinical and kinematic
parameters were evaluated at baseline and at follow-up for all groups. The primary outcome
was minimum knee flexion in stance (MKFSt) and the secondary outcomes included total
knee range of motion (KROM).

Results: The two groups matched at gender distribution, GMFCS profile, pre-operative
GDJ, knee flexion in stance phase before surgery and follow-up time (3 years). In Group A,
the mean MKFSt increased from 13.19° to 16.74° (p=0.003) and in Group B from 10.60° to
14.80° (p=0.001). The post-operative MKFSt was similar among Groups Aand B (p=0.534). In
Group B, the MKFSt after surgery was higher in patients with GMFCS III (22.51° - p<0.001).
A significant increase in MKFSt in the second exam (from 13.01° to 22.51°) was observed
only in the GMFCSIII patients in the RFT group (p<0.001). An improvement in KROM (from
32.79° to 36.63°) after surgery was noted only in Group B (p<0.001), and this effect was more
remarkable for patients GMFCS II.

Conclusion: In this study, RFT was notrelated to the development of crouch knee gait after a
mean follow-up time of 3 years. The increase in MKFSt was similar between Groups A and B.
Patients with GMFCSIII who underwent multilevel surgery including RFT, exhibited higher
increase in MKFSt after treatment than GMFCS levels [ and II. The improvement of KROM
was observed only in the RFT group, and it was more significant for the GMFCSII patients.

Significance: GMFCS level Il patients presented highest MKFSt after RFT.

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session II, Paper #66, 11:57 AM POSNA-2014

Lower Extremity Malrotation Recurrence in Ambulatory Children with Cerebral Palsy

Alexander M. Broom, BA; Susan A. Rethlefsen, DPT; Tishya Wren, PhD; Robert M. Kay, MD
Children’s Hospital Los Angeles, Los Angeles, CA

tLOE-Therapeutic - Level 111

Purpose: Toexamine factors predictive of recurrence of femoral and / or tibial torsion following
derotation osteotomy in ambulatory children with cerebral palsy (CP).

Methods: We identified children with CP who had undergone derotation osteotomy of
the femur (FDRO) and/or tibia (TDRO) and who had both pre- and post-operative (1-11
years after surgery) gait analysis. A retrospective review was conducted of their surgical
history, physical exam measures, and dynamic gait characteristics. Recurrence of rotational
problems was defined as positiveif asubsequent derotation was either done or recommended
following a postoperative gait analysis. Possible predictors of recurrence were evaluated
using logistic regression.

Results: 160 limbs in 98 patients underwent derotation osteotomies during the study period.
Of these, 25 (15.6%) developed recurrent torsion of the femur and/ or tibia which required
or was recommended for a second derotation operation. Predictors of overall recurrence
included GMFCSlevel and preoperative thigh-footangle (TFA). For patients who underwent
an FDRO without concomitant TDRO, recurrence (6/69) was predicted by preoperative TFA.
When anisolated external TDRO was done without concomitant FDRO, recurrence was seen
in 3/32, and overcorrection was seen in 4/32 limbs. When isolated internal TDROs were
performed, recurrence was seenin 2/11limbs, and no overcorrections were seen. There were
no preoperative predictors of recurrence of internal or external tibial torsion. For patients
in whom concomitant FDRO and TDRO were performed, results varied according to the
direction of tibial derotation. When both the femur and tibia underwent external DRO,
all recurrences were in the femur (5/39) and no recurrence or overcorrection was seen in
the tibia. When external FDRO was combined with internal TDRO, much higher rates of
recurrence were seen in both bones (femur 2/7, tibia recurrence 3/7, tibia overcorrection
2/7). Higher GMFCS level (greater disability) and more internal preoperative TFA were
predictors of recurrence in this group of patients.

Conclusion: Higher GMFCS level and more internal preoperative TFA were the main
predictors of the likelihood of later rotational problems after a derotation osteotomy had
been performed. Rotational problems in the tibia appear less predictable than in the femur,
as both recurrence and overcorrection were seen at that level. The highest need for re-
operation was seen after external FDRO combined with internal TDRO.

Significance: These findings may help to refine indications for derotational osteotomy,
particularly for higher GMFCS levels where there is an increased risk of later recurrence or
overcorrection of rotational problems.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session 11, Paper #67, 12:11 PM POSNA-2014

Assessment of the Predictors of Post-Operative Length of Stay in Neuromuscular
Patients Undergoing Reconstructive Hip Surgery

Matthew E. Oetgen, MD; Lily Adler; Catherine W. Gillespie, MPH, PhD;
Allison Matthews, MISCR; Karen M. Thomson, MD
Children’s National Medical Center, Washington, DC

tLOE-Prognostic - Level III

Purpose: Patients with neuromuscular diseases often develop hip subluxation requiring
surgical intervention. There is a high incidence of post-op complications associated with
these surgeries leading to prolonged hospital stay. We attempt to identify the patient and
procedural risks factors associated with prolonged post-op length of stay (LOS) after
neuromuscular hip reconstruction.

Methods: We performed aretrospective chartreview of all patients undergoing reconstructive
hip surgery for neuromuscular hip subluxation or dislocation at a single academic pediatric
institution from 2010 to 2011. Patient, procedural, and post-op variables were abstracted
from patient records. Variables were assessed using univariate analysis to determine those
associated with “prolonged” post-op stay (=7 days, representing the upper quartile of our
sample). All variables found to be at least marginally associated (p<0.1) with prolonged
post-op stay were entered into a multivariable regression to identify independent predictors
of this outcome.

Results: A total of 76 patients (97 hip procedures) were included in the study. Most (80%) of
the populationhad a diagnosis of cerebral palsy; 9% chromosomal abnormality, and 6 % spina
bifida. The distribution of post-op LOS ranged from 2 days to 5.6 months, with a median of
5 days. Significant predictors of LOS 27 days in the univariate analysis were: presence of a G
tube (p=0.02), history of reactive airway disease (0.02), increased # of pre-op comorbidities
(0.03), # of surgical procedures performed (0.05), undergoing an open hip reduction (0.002),
duration of surgery (0.03), estimated blood loss (0.03), being followed by hospitalist service
post-op (0.02), and post-op need for ICU (0.002). Factors independently associated with
prolonged LOS from the multivariate analysis are summarized in the following table.

Characteristic Adjusted RR 95% CI p-value
Age (years) 1.08 1.03-1.14 0.002
Pre-operative G tube 2.04 1.00-4.15 0.050
Open hip reduction 2.00 1.08-3.70 0.027
performed

Followed by hospitalists 2.24 1.08-4.69 0.031

Conclusion: We have defined patientand procedural variables which appear to be associated
with risk of prolonged LOS (27 days) following neuromuscular hip reconstruction. Medical

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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optimization of patients with these risk factors in the pre-op period may lead to safe reductions
in post-op LOS in this population.

Significance: Safely decreasing LOS following neuromuscular hip reconstruction may be
possible by targeting this group of high risk patients potentially leading to significant cost
savings and improved patient safety.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Thurs., 5/1/14 Concurrent Session I, Paper #68, 12:16 PM POSNA-2014

Solid versus Floor Reaction Ankle-Foot-Orthoses for Children with Cerebral Palsy

Hank White, PT, PhD; Juanita |. Wallace, MS; Samuel F. Augsburger, MS;

Todd A. Milbrandt, MD, MS; Vishwas R. Talwalkar, MD; Ryan D. Muchow, MD;

Henry |. Iwinski, MD; Janet Walker, MD

Shriners Hospital for Children and University of Kentucky Department of Orthopaedic Surgery,
Lexington KY

tLOE-Therapeutic - Level III

Purpose: Children diagnosed with cerebral palsy (CP) have gait problems that are frequently
treated with ankle-foot-orthoses. A solid ankle-foot-orthosis (SAFO) is designed to rigidly
fix the ankle in neutral dorsiflexion throughout the gait cycle and may control knee hyper-
extension during stance. The floor reaction AFO (FrAFO) is designed to rigidly fix the ankle
in neutral, to prevent excessive ankle dorsiflexion and excessive knee flexion during stance.
This is the first study to compare the effects of SAFOs and FrAFOs for children diagnosed
with CP.

Methods: We retrospectively studied children with CP spastic diplegia who underwent a
3D motion analysis study while walking barefoot and wearing their clinically prescribed
AFOs on the same day. Children wearing bilateral FrAFOs were first identified and then
matched with children who wore SAFOs based on the following criteria: age, GMFCS level,
reported ambulatory distance, assistive device and magnitude of stance phase knee flexion
when walking barefoot. Ten subjects were identified for each group. Using SPSS software,
an independent sample t-test was performed. There were no statistical differences between
groups for age, height, weight, BMI, GMFCS, or barefoot temporal spatial data. Both groups
wore bilateral AFOs, therefore statistical analyses regarding gait parameters were performed
on both limbs, resulting in 20 limbs for each group.

Results: Limbs that wore FrAFOs had statistically more knee flexion at initial contact
(52-degrees vs. 43 degrees, p<.05) and more ankle dorsiflexion at mid-stance (15-degrees vs.
0.4-degrees, p<.01). Because of these starting differences, we compared the change in each
group’s gait pattern from barefoot to braced walking trial to determine the magnitude of
change between brace types. There was a significant difference in the control of knee flexion
at initial contact (SAFO -0.3 degrees versus FrAFO -4.6 degrees, p<.05); however there was
not a significant change in knee flexion at mid stance (SAFO -2.8 degrees versus FrAFO
-3.2 degrees). There was a significant change in ankle motions at initial contact (SAFO 8.9
degrees versus FrAFO -0.7 degrees, p<.05), and, a significant difference in change in ankle
motion at mid-stance (SAFO +9.5 degrees, versus FrAFO -3.4 degrees p<.05).

Conclusions: Despite significantly less ankle dorsiflexion in mid stance, the FrAFO failed
to significantly improve mid stance knee flexion compared to SAFO for children diagnosed
with CP.

Significance: These results should make clinicians ask if it is worth spending the additional
resources to make the more expensive FrAFO.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Thurs., 5/1/14 Concurrent Session I, Paper #69, 12:21 PM POSNA-2014

Relationship of Strength, Weight, Age, and Function in Ambulatory Children with
Cerebral Palsy

Jon R. Davids, MD; Donna ]. Oeffinger, PhD; Anita M. Bagley, PhD;
Mitell Sison-Williamson, AB; George E. Gorton 111, MS
Shriners Hospital for Children, Sacramento, CA

tLOE-Prognostic - Level II

Purpose: The natural history of ambulatory function in individuals with cerebral palsy (CP)
consists of deterioration over time. The etiology of this deterioration is unclear. The goal
of this study was to establish the relationship between strength, weight, age, and function
in children with diplegic CP.

Methods: The study design was prospective, case series of 255 subjects, ages 8 to 19 years,
with diplegic CP. Linear regression was used to determine change in lower extremity
muscle strength (STR), measured by a validated dynamometer protocol; body weight; and
strength normalized to weight. The cohort was analyzed as a whole, by age, and in groups
based on functional impairment as reflected by Gross Motor Function Classification Scale
(GMECS) levels I to III.

Results: STR increased for the entire cohort at a rate of 20.83 N/ Yr, and this rate of increase
was significant (p=0.01). Weightincreased for the entire cohortatarate of 3.5 Kg/ Yr, and this
rate of increase was significant (p<0.0001). Lower extremity strength normalized to weight
(STR-N) decreased for the entire cohort at a rate of 0.84 N/Kg/Yr, and this rate of decrease
was significant (p<0.0001). The rate of decline in STR-N (N/Kg/ Yr) was comparable among
age groups of the children in the study group. There were no significant differences in in
the rate of decline of STR-N (N/Kg/Yr) among GMFCS levels. Independent ambulation
(GMFCS I or II) was likely (75% probability) when STR-N was 14 N/Kg (33 % predicted),
and unlikely (25% probability) when STR-N was 0.5 N/Kg (1% predicted).

Conclusion: The results of this study support the longstanding clinical observation that
STR-N decreases with age in children with CP. This decrease occurs throughout all of the
growing years, and across GMFCS levels. Independent ambulation becomes less likely
as STR-N decreases. This information can be used to provide guidelines for a range of
interventions designed to promote ambulation in children with CP.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Fri.,, 5/2/14 Clinical Award Papers, Paper #70, 8:05 AM POSNA-2014

To Brace Or Not? The Answer is “It Depends.” Preliminary Results from BrAIST

Lori A. Dolan, PhD; Stuart L. Weinstein, MD; BrAIST Study Group
University of lowa, lowa City, IA

tLOE-Therapeutic - Level II

Purpose: The purpose of this analysis was to develop a simple, yet accurate, model of the
risk of significant curve progression in AIS and the risk reduction associated with bracing.

Methods: Data from the first 240 subjects who completed BrAIST were used. 94 were
observed and 146 were braced. All were followed until the Cobb exceeded 50° (“failure”),
or until skeletal maturity. The relationship between age, SRS classification, Cobb angle of
the largest curve, treatment and the outcome were evaluated. Logistic regression models
were tested, and the most predictive 3 variable model was chosen.

Results: 52% of the observed group failed, compared to 28 % of the braced group. Risser grade,
age and Cobb angle were all associated with failure. The best-fitting model included the
variables Risser (0 or 1+), Cobb angle and treatment (chi-square, p<0.0001, c statistic=0.807).
Increasing Cobb angle was associated with higher probability of failure. In Risser 0 patients,
the calculated probability of failure ranged from 32% (Cobb angle 20°) to 91% (Cobb angle
40°). Bracing reduced these probabilities to 13% and 76 %, respectively. Probability of failure
was much lower in Risser 1+ patients, ranging from 7% (Cobb angle 21°) to 53% (Cobb angle
40°), which reduced to 2% to 28% with bracing.

Conclusion: Risser 1+ patients present with a much lower risk of progression than those
who are less mature. Larger Cobb angles are associated with increasing risk of failure.
Bracing decreased the risk of failure for all patients, but the degree of benefit varied across
presentations.

Significance: This model provides a simple, yet predictive model of the risk of curve
progression and the decrease inrisk due to bracing. Currentindications brace many patients
who are actually at low risk for significant progression, or whom benefit little from bracing.
These results can be used by clinicians and families to make evidence-based decisions
concerning bracing for AIS, with the family choosing observation or bracing based on their
own risk-benefit considerations.
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Fri.,, 5/2/14 Clinical Award Papers, Paper #71, 8:15 AM POSNA-2014

Higher Implant Density Does Not Result in Increased Curve Correction or Improved
Clinical Outcomes in Adolescent Idiopathic Scoliosis (AIS)

Tristan Nishnianidze, MD; Kenneth |. Rogers, PhD; Blazej A. Pruszczynski, MD;
Petya Yorgova, MS; Baron S. Lonner, MD; Suken A. Shah, MD
Nemours - Alfred I duPont Hospital for Children, Wilmington, DE

tLOE-Therapeutic - Level II1

Purpose: Increasing attention is being focused on quality, safety and value, especially in
spinal deformity surgery. The role of implant density, or the number of spinal anchors per
level fused, is controversial; improved correction in the coronal plane may be obtained at
significant expense and/ or risk. The purpose of this study was to assess outcome after PSF
for AIS and compare low vs. high-density constructs in a prospective cohort of AIS patients.

Methods: Seventy patients were identified from a multicenter prospective database of
adolescents with AIS and minimum 2-year follow up. All patients had Lenke type 1 and
2 curves with predominantly (>80%) screw constructs. Screw density was calculated by
dividing the number of screws by number of fused levels (s/1). In our data set 35 pts had
<1.54s/1, which was defined as the low-density construct group (LD) and all were included
in the study. Thirty-five patients from the database with >1.8 s/1 were selected to create a
high-density construct (HD) group. Patients in HD group were matched by preop thoracic
Cobb angle and age. Two-tailed independent sample t-tests with equal variances were
conducted to variables including SRS outcomes scores, fusionlength, thoracic, upper thoracic
and lumbar Cobb angles, sagittal contour T2-T12, T5-T12, T2-T5, and global sagittal balance,
preoperatively, immediately postoperatively and at 2 years follow-up.

Results: The groups were well matched preoperatively. No significant differences were
found between the high and low-density groups for each variable postoperatively. The
largest differences (non-significant) between groups were at 2-year postoperative proximal
junctional kyphosis (4.3°, p =0.07), pre operative sagittal T10-L2 angle (4.4°, p=0.97), and
preoperative sagittal T5-T12 angle (4.5°, p = 0.18). Preoperative SRS total scores were similar
(4.06 LD vs. 3.96 HD) and improved postoperatively in a similar fashion (4.50 LD vs. 4.49
HD), p=0.51.

Conclusion: These results suggest that for a large array of measures, there is no clinical or
radiographic difference between high-density and low-density screw constructs in AIS.
Should these results be further validated across many patients, curve patterns and long term
outcomes, they would suggest that the use of low anchor density is equivalent in clinical
practice. Additionally, lower density instrumentation techniques require less surgical time,
may have fewer complications (malposition and bleeding), and certainly lower cost.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.

-173-




Fri.,, 5/2/14 Clinical Award Papers, Paper #72, 8:25 AM POSNA-2014

An Evaluation of the Validity of a DN A-Based Prognostic Test for Adolescent
Idiopathic Scoliosis

Benjamin D. Roye, MD, MPH; Margaret L. Wright, BS; Hiroko Matsumoto, MA;

Petya Yorgova, MS; Geraldine Neiss, PhD; Joshua E. Hyman, MD; David P. Roye, Jr, MD;
Suken A. Shah, MD; Michael G. Vitale, MD, MPH

Morgan Stanley Children’s Hospital of New York Presbyterian, New York, NY

tLOE-Diagnostic - Level III

Purpose: Scoliscore was designed to estimate the risk of curve progression to >40° in patients
with Adolescent Idiopathic Scoliosis (AIS). The role of this test in clinical practice remains
unclear as a third party has not validated the test results. The purpose of this study was to
determine if Scoliscore effectively stratifies risk of progression in our AIS patients.

Methods: 85 patients at two centers were administered the Scoliscore after meeting inclusion
criteria (Caucasians with AIS, aged 9-13 with an initial Cobb angle 10°-25). Two groups were
created: a progression group (Cobb>40° or fusion) and a non-progression group (skeletal
maturity without curve progression). Scoliscore values and risk levels were compared
between the two groups.

Results: The average Scoliscore for all 85 patients was 111 + 58 (2-193). 23 patients (27%)
had curve progression >40° or fusion. Scoliscore risk distribution in our population was
18.8% low (0-50), 65.9% intermediate (51-179), and 15.3% high (180-200). There was no
significant difference in Scoliscore between patients with curve progression (108 + 51) and
those without (107 £ 63) (p=.279). The Positive Predictive Value (PPV) of the test was 0.23
(95% CI: 0.06-0.54) and the Negative Predictive Value (NPV) was 0.88 (95% CI: 0.60-0.98).
Among patients with high risk scores, 23.1% had curve progression, compared to 12.5% of
with low risk scores. Scoliscores and rates of progression were not affected by brace wear.

Conclusion: Scoliscores did not differ between patients with and without curve progression.
The trend line in our study was not consistent with the risk of progression chart previously
published. This deviation may be due to differences in our test population, such as higher
acuity of practice in tertiary pediatric hospitals, (in)accuracy in race information, failure of
non-progressors to follow-up, or limited sample size. As more of our patients reach skeletal
maturity we will be better able to determine the clinical utility of this test. This preliminary
work is the first attempt to externally validate and better understand the prognostic ability
of the Scoliscore test.

Significance: This is the first study to independently evaluate the ability of the Scoliscore, a
DNA-based prognostic test, to stratify risk of curve progression in patients with Adolescent
Idiopathic Scoliosis.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Fri.,, 5/2/14 Clinical Award Papers, Paper #73, 8:35 AM POSNA-2014

Treatment of Femur Fractures in Children Ages 2-6: A Multi-Center Prospective Trial

Charles L. Lehmann, MD; John T. Anderson, MD; Daniel G. Hoernschemeyer, MD;
Kathryn A. Keeler, MD; Matthew B. Dobbs, MD; Scott |. Luhmann, MD;

June C. O’Donnell, MPH; Perry L. Schoenecker, MD; ]. Eric Gordon, MD
Washington University School of Medicine, St. Louis, MO

tLOE-Therapeutic - Level II

Purpose: Current AAOS guidelines for femur fractures in children age 2-6 years recommend
early spica castingalthough someindividuals have recommended intramedullary stabilization
inthisage group. The purpose of this study was to compare the treatment and socioeconomic
impact of spica casting and flexible intramedullary nailing in this age group.

Methods: Patients ages two to six years old with acute, non pathologic femur fractures were
prospectively enrolled at one of three children’s hospitals. The treatment method was selected
after discussion of the options by the surgeon with the family. Either early closed reduction
with spica cast application or intramedullary stabilization using flexible intramedullary
nails was accomplished under general anesthesia. Data was prospectively collected on
patient demographics, fracture characteristics, complications, and pain medication. The
Revised Impact on Family Scale (a validated instrument focusing on caregiver return to
work, transportation difficulties, and mobility) was obtained at either the two or six week
follow-up visit. Radiographs and clinical exams were also performed at the two week, six
week, three month, and six month follow-up visits.

Results: Seventy-four patients were included in the study: 38 in the spica group and 36 in
the nailing group. The mean age of the spica group was 2.7 years and the mean age of the
nailing group was 3.2 years. All fractures healed with no evidence of malunion or more
than 1.5cm of shortening. The Revised Impact on Family score was 43.5 for the spica group
and 48.3 for the nailing group, a statistically significant difference (p=.03) in a multivariate
analysis suggesting a lower impact on the family in the intramedullary nailing group. There
was no significant difference between pain medication requirements in the first 24 hours
postoperatively. One patient in the spica group returned to the operating room 2 weeks
postoperatively with a soiled cast and was converted to intramedullary fixation at 2 weeks
post fracture.

Conclusions: Both early spica casting and intramedullary nailing were effective methods
of treating femur fractures in children 2-6 years of age. Intramedullary stabilization had a
significantly lower impact on the family.

Significance: Therapeutic Level Il - Prospective Observational Study. The treatment of femur
fractures in younger children can impact families differently. Intramedullary stabilization
provides an option in this age group that may be advantageous in some social situations
that depend on the child’s caregiver return to work or child mobility. Fracture treatment
should be individualized based on factors that extend beyond anatomic and biologic factors.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.

-175-




Fri.,, 5/2/14 Clinical Award Papers, Paper #74, 8:45 AM POSNA-2014

Supracondylar Fractures with Isolated Anterior Interosseous Nerve Injuries:
Are they Urgent Cases?

Kody K. Barrett, BA; David L. Skaggs, MD; Jeffrey R. Sawyer, MD; Lindsay Andras, MD;
Alice Moisan, BSN, RN, CCRP; Christine Goodbody, BS; John (Jack) M. Flynn, MD
Children’s Hospital Los Angeles, Los Angeles, CA

TLOE-Prognostic - Level II

Purpose: To determineif patients with supracondylar humerus (SCH) fractures withisolated
anterior interossous nerve (AIN) injuries should be treated urgently.

Methods: Aretrospective multi-center study of 4409 patients with operative SCH fractures
was conducted. Exclusion criteria were nerve injuries other than the AIN, pulselessness,
associated forearm fracture, open fractures, <2 months follow-up, or pathological fractures.

Results: Thirty-five patients met inclusion criteria. The average time to surgery in these
cases was 14.6 hours (range 2-36). There was no statistically significant difference in time
to total return of AIN function when stratified by time to surgery (0-6 hours [4 pts]=55 days,
6-12 hours [9 pts]=53 days, 12-24 hours [21 pts]=74 days, >24 hours [1 pt]=28 days; P=0.668).
Complete return of AIN function occurred in all patients with an average time to complete
return of 49 days (range 2-224). 90% of patients recovered AIN function by 149 days. Five
patients had reduced flexion or extension at time of final follow up, and one patient had
a cubitus varus deformity that did not require surgical correction. No patients developed
compartment syndrome.

Conclusion: This is the largest series of AIN injuries with SCH fractures in the literature.
There is no evidence in this series that an isolated AIN injury in the setting of a SCH fracture
requires the fracture to be treated urgently. Delay in treatment up to 24 hours did not
lengthen the time of nerve recovery or lead to other complications.

It is critically important to stress that this series excluded cases with pulselessness, other nerve
injuries, and associated forearm fractures which all may require urgent surgery, and that surgeons
may have treated other cases urgently based on swelling, antecubital ecchymosis or other factors
suggesting urgent care was needed.

Significance: Barring other clinical indications for urgent treatment of a SCH fracture, an
isolated AIN may not by itself be an indication for urgent surgery. All AIN injuries in this
series showed complete recovery at a mean of 49 days.

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Fri.,, 5/2/14 Clinical Award Papers, Paper #75, 8:55 AM POSNA-2014

Screening Inflaimmation and Coagulation Activity Allows for Rapid Risk Stratification
in Children Presenting with Symptoms of Musculoskeletal Infection

Megan Mignemi, MD; Kathleen Byington, NP; Jeffrey E. Martus, MD, MS;
Christopher M. Stutz, MD; Steven A. Lovejoy, MD; Gregory A. Mencio, MD;
Jonathan G. Schoenecker, MD

Vanderbilt University Medical Center, Nashville, TN

tLOE-Diagnostic - Level II

Purpose: Children with dissemination of musculoskeletal (MSK) infection to multiple
anatomic locations are more likely to suffer significant morbidity and mortality than those
withisolated infection. Ideally, physicians would have the capacity to identify these patients
early, thus allowing for more aggressive diagnostics and treatment. Despite recent progress
in the discovery of inherent biomarkers induced by infection, such biomarkers and their
use in rapid risk stratification of infection severity remain elusive. Importantly, it has been
observed that bacteria directly or indirectly cause exuberant activity of the coagulation and
inflammatory cascades. We therefore tested the hypothesis that simultaneous screening of
coagulation and inflammatory markers (D-dimer and CRP respectively) upon presentation
would prove a sufficiently sensitive and specific means of risk stratifying patients with
MSK infection.

Methods: An IRB-approved prospective study of children evaluated for MSK infection was
conducted over 2 years. Infections were categorized as 1) Aseptic (negative blood cultures)
2) “Local” (culture positive from one anatomic location with negative blood cultures) and
3) “Disseminated” (multifocal infection, positive blood cultures and/or thrombo-embolic
disease - DVT or septic-PE). Standard laboratory values, relevant clinical information, CRP
and quantitative D-Dimer were collected on each patient at time of presentation.

Results: A summary of the results are presented in the figure. Children with disseminated
disease were significantly (p<0.01) more likely to: require ICU admission, have longer
hospital stays, require more surgical procedures and need a longer duration of antibiotic
treatment. CRP performed well at delineating aseptic, local and disseminated infection.
CRP>33mg/ L at presentation was predictive (p<0.01) of infection versus aseptic processes.
CRP>85mg/Lwas predictive of disseminated versus local infection. D-dimer>2.00mcg/mL
accurately identified disseminated versus local infection and patients with thromboembolic
disease (p<0.01). Notably, temperature, WBC and ESR were not found to be predictive of
a patient’s infection category.

Conclusions: These defining parameters of infection accurately risk stratify children with
MSK infection. CRP and D-dimer together are sufficiently sensitive and specific at providing
information needed to rapidly risk stratify patients for greater severity MSK infection.

Significance: Monitoring laboratory values indicative of inflammatory and coagulation
activity provides physicians with quantitative data required to risk stratify patients rapidly

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
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at presentation with symptoms of MSK infection. The utility of this information is early
identification of patients with disseminated disease thus indicating the need of more
aggressive work-up, antibiotic and surgical treatment with the intent of reducing the risk
of complications, hospital stay and cost associated with MSK infection.

CRP Threshold >33

+LOE - Level of Evidence - Please see page 16 for details.
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Fri.,, 5/2/14 Clinical Award Papers, Paper #76, 9:05 AM POSNA-2014

Pavlik Harness Treatment May Not Be Necessary for All Newborns with Ultrasonic
Hip Dysplasia

Harry KW. Kim, MD; Augusta Lloyd, MS; Adriana De La Rocha, MS;
Brigid N. Maloney, MS; Erica Flores, RN MSN; Chan-Hee Jo, PhD; Lauren Paraison, BA
Texas Scottish Rite Hospital for Children, Dallas, TX

tLOE-Therapeutic - Level IV

Purpose: Currently, there is no clear treatment guideline for management of newborns with
ultrasonic hip dysplasia (UHD), defined as having a normal hip exam and a angle <55°.
As aresult, some physicians routinely treat with Pavlik harness (PH) while others observe.
Purpose of this study was to assess the treatment patterns of 7 pediatric orthopedic surgeons
for UHD at a tertiary referral center and to determine the outcomes of patients managed
with PH or observation (OB).

Methods: This is an IRB approved prospective study of 1,324 babies referred to a tertiary
center for DDH from 2008-13. Babies < 6 wks of age with UHD were included. Diagnostic
criteria for UHD were normal hip exam, o angle <55°, and head coverage >10%. Statistical
analyses included t-test, chi-square test, Fisher’s Exact and logistic regression.

Results: 128 hips in 89 consecutive patients met the inclusion criteria. 67 hips (52%) were
treated with PH. 61 hips (48 %) were observed (OB). Of the 7 physicians, 1 treated all patients
with PH while 6 used OB or PH. Mean a angle was lower in the PH vs. OB group (48+4°
vs. 50£3° p<0.001). Mean head coverage was also lower in the PH vs. OB group (30 £9%
vs. 38+8%, p<0.001). Logistic regression analysis revealed that a lower head coverage had
a more significant impact on treatment decision for PH vs. OB than the o angle (OR 0.91,
p<0.001). In terms of outcome, no difference in rates of good outcome was observed between
the groups (PH 94% vs. OB 89%, p=0.21) at follow-up ultrasound defined as o angle > 60°
and head coverage >50%, or acetabular index <25° on 1 year x-ray. Two OB hips were initially
observed and later treated with PH, and noted as failed outcome for OB. PH group had a
significantly higher number of hip ultrasounds (4.7 +2.6 vs. 2.8 £1.2, p<0.001).

Conclusion: Evenin one center, treatment patterns for UHD varied considerably. Interestingly,
the amount of head coverage had a greater influence on treatment decision for PH than the o
angle. While the PH group had lower head coverage and a angle, 89% of the OB group had
good outcomes at follow-up, suggesting that not all patients with UHD need PH treatment.

Significance: Results suggest that not all patients with UHD need to be treated. Longer
follow-up and further studies are needed to develop specific treatment guideline and criteria
for UHD.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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Fri.,, 5/2/14 Clinical Award Papers, Paper #77, 9:15 AM POSNA-2014

Natural History of Scoliosis in Osteogenesis Imperfecta

Peter A. Smith, MD; Alireza Anissipour, DO; Joseph Krzak, PhD; Angela Caudill, MPT;
Sahar Hassani, MS; Kim W. Hammerberg, MD
Shriners Hospitals for Children, Chicago, IL

tLOE-Therapeutic - Level II1

Purpose: Spinal deformities are frequent in Osteogenesis Imperfecta (OI). We sought to
describe the behavior of spinal curvature during growth in patients with Ol and establish the
relationship to disease severity, mobility status, and medical treatment with bisphosphonates.

Methods: The medical records and radiographs of children and young adults with Ol were
reviewed in this IRB approved retrospective study. Severity was classified by the modified
Sillence classification and also by the Functional Mobility Score (FMS). For each participant
with scoliosis, serial curve measurements were recorded throughout follow up.

Results: A total of 316 patients diagnosed with Ol were found and 157 patients with scoliosis
were identified, a prevalence rate of 50%. Scoliosis prevalence (68%) and progression rate (6
degrees per year) were the highest in the most severely affected group of patients, those with
modified Sillence type III. An intermediate group, modified Sillence type IV, demonstrated
intermediate values (54%, 4 degrees per year). The mildest group of OI patients, modified
Sillence type I, had the lowest prevalence (39%) and rate of progression (1 degree per year).
The FMS 50 meter score was also predictive, with those using a wheelchair (FMS=1) showing
increased curve prevalence and progression than the independent ambulators without an
assistive device (FMS=>5 or 6). Individuals who walked with an assistive device (FMS=2,3 or
4) had intermediate severity of scoliosis degree and progression (Figure 1). Early treatment,
before age 6, with bisphosphonate therapy in type III OI decreased the progression rate by
3.8 degrees per year, which was statistically significant. We were unable to show a benefit
of bisphosphonate treatment on curve behavior in other types of Ol or at an older age.

Conclusion: The prevalence of scoliosis is much higher in Ol than the general population.
Functional mobility was predictive by the level of scoliosis severity and cobb angle. The
Progression rates of scoliosis with OI are variable depending on severity of Ol. High rates
of progression in types Ill and IV OI contrast with type I OI, which follows a more benign
course. Bisphosphonates initiated before age six can modulate curve progressionin type Il OL

Significance: These findings showed a high rate of significant spinal deformity in children
and young adults with severe O, as defined by Sillence type and the functional mobility
score. Our data indicate significant benefits of treating children with severe OI with
bisphosphonates at an early stage.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Figure 1.A scatterplot shows cobb angle measurements at different ages for all individuals
with OI and scoliosis. Patients are divided in to three groups based on severity of Ol as
measured by the Functional Mobility Scale (FMS).Patients who were independentambulators
on even and uneven surfaces(FMS Scores 5 and 6) had lower cobb angles than those who
use a cane, crutches or walker (FMS scores 4,3,2) and those who require a wheelchair for
mobility (FMS score 1) .

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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Fri.,, 5/2/14 Clinical Award Papers, Paper #78, 9:25 AM POSNA-2014

The Diagnostic Value of Intra-Operative Monitoring and Early Post-Operative
Spect-Bonescan in the Assessment of Femoral Head Vascularity After Surgical
Dislocation for Slipped Capital Femoral Epiphysis

Oliver Birke, MD; Kyle James, FRCS (Ortho), MBBS; Paul Gibbons, MD;
David G. Little, MD, PhD
The Children’s Hospital at Westmead, Sydney, AUSTRALIA

tLOE-Diagnostic - Level II

Purpose: Correlation of femoral head vascularity using intra-operative monitoring
and post-operative SPECT-Bonescan (Photon Emission Computed Tomography) with
radiological evidence of femoral head collapse at a mean of 1.3 years after treatment
of slipped capital femoral epiphysis (SCFE) via a surgical hip dislocation approach.

Methods: From April 2011, intra-operative monitoring of the femoral head perfusion was
performed using an ICP Pressure Probe (Codman®). All patients had a post-operative
3-phase bonescan at day 5-7 with delayed phase pin-hole and SPECT-CT (reported by
a Nuclear Medicine Radiologist). A vascularised femoral head on SPECT-Bonescan
was classified as viable and patients commenced weight-bearing at 6 weeks. A non-
vascularised femoral head was classified as non-viable and patients were managed
with 12 months non-weight-bearing (NWB) and Bisphosphonate treatment.

Results: Of the 77 SCFEs treated since April 2011, 38 slips had sufficient FU (mean
1.3 years (0.9-2.5). There were 22 stable [mean posterior slip angle (PSA) 58 (40-
85)] and 16 unstable SCFEs [mean PSA 62 (35-82)]. In the stable group 21/22 were
pulsatile on intra-operative monitoring; all 22 were viable on SPECT-Bonescan. The
one case with no intra-operative pulse (chronic, severe slip PSA 85) later collapsed.

In the unstable group 12/16 were pulsatile on intra-operative monitoring, with 10/16
viable on SPECT. There was no collapse of SPECT viable cases. Of the 6 non-viable cases 3
showed collapse, defining the non-viable SPECT cases as the “at risk group’ for collapse.
Pulsatile intra-operative monitoring had a positive predictive value (PPV) of 100% for
no collapse in stable and 83% in unstable slips, a negative predictive value (NPV) of
100% in stable and 25% in unstable SCFE. A viable SPECT-Bonescan had a 95% PPV in
stable SCFE (0% NPV), and 100% PPV and 50% NPV in unstable SCFE. Pulsatile intra-
operative monitoring combined with a viable SPECT-Bonescan had a 100% PPV for no
collapse in stable and unstable SCFE, 100% NPV in stable and 50% in unstable SCFE.

Conclusion: In stable SCFE intra-operative monitoring, once established, may
be sufficient alone to assess femoral head vascularity (100% PPV). In unstable
SCFE a viable post-operative SPECT-Bonescan (100% PPV) complements the
83% PPV of intra-operative monitoring. A non-viable SPECT-Bonescan had a
50% NPV of collapse at 1.3y FU under NWB and Bisphosphonte treatment.

Significance: Intra-operative monitoring and SPECT-Bonescan are valuable in guiding
post-operative return to weight-bearing and treatment in an aim to prevent collapse of
non-viable “at risk” cases.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Fri.,, 5/2/14 Clinical Award Papers, Paper #79, 9:35 AM POSNA-2014

Time and Money: Do Medicare RVUs Match Physician Time Requirements for
Orthopaedic Procedures?

Apurva S. Shah, MD, MBA; Jenniefer Y. Kho, MD; Phinit Phisitkul, MD;
Peter Cram, MD, MBA; Alison L. Klaassen, MA
University of lowa Hospitals and Clinics, lowa City, IA

tLOE-Economic & Decision - Level I

Purpose: Physician payments under Medicare and most private insurance programs are
derived from Relative Value Units (RVUs). Physician work RVUs are assumed to capture
physician time needed to provide a service over a 90-day global period. No independent
validation of RVU allocation in orthopaedic surgery, or pediatric orthopaedics, has been
reported. This study evaluated the correlation between work RVUs and physician time in
orthopaedic surgery, in particular pediatric surgery, at a single academic institution.

Methods: We sampled 41 different orthopaedic procedures performed at a single institution
innine subspecialties. For each procedure, all cases assigned a single CPT code were queried
between 2009-2012 (n=5,737). For each procedure, a process map characterizing the care
pathway during the 90-day global period was constructed. Time stamps and process utilization
wereassigned to each process step using electronic medical record data (operative time, length
of stay, number of pre- and postoperative clinic visits). For process steps without recorded
time stamps (preoperative evaluation, surgical planning, inpatient care, and postoperative
care), a blinded survey was administered to 37 providers (orthopaedic surgeons, midlevel
providers, residents) and used to estimate time stamps. All recorded and estimated time
stamps were averaged for each procedure and each of the three provider groups, and then
totaled. Pearson correlation coefficient between work RVU and total time per procedure was
determined for each subspecialty and all procedures combined. The ratio of time-to-RVU
was compared based on volume and complexity, and among subspecialties.

Results: There was moderate correlation between RVU and total time for all cases combined
(r=0.60), and a weak correlation between RVU and time in pediatrics (r=0.51). Complex
procedures had a proportionate increase in RVU allocation. High volume procedures
demonstrated a lower time-to-RVU ratio compared to low volume cases. Among
subspecialties, pediatrics had one of the lowest time-to-RVU ratios, while foot and ankle
had the highest ratio.

Conclusion: There was substantial amount of variability in the relationship between RVU
and time across subspecialties at a single academic institution. There was weak correlation
between RVU and time in pediatrics, and a low time-to-RVU ratio.

Significance: Work RVU does not accurately represent actual physician time expended in
providing an orthopaedic surgical service. Future studies with objective time tracking in
a broader range of orthopaedic facilities and procedures are required to further determine
physician work effort in pediatric surgery, and orthopaedic surgery in general.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Fri.,, 5/2/14 Basic Science Award Papers, Paper #80, 10:06 AM POSNA-2014

4 Local Administration of BMP-2 and Ibandronate Improves Bone Healing During
Non-Weight Bearing Treatment of Ischemic Osteonecrosis of the Femoral Head in
Immature Pigs

Harry K.W. Kim, MD; Olumide Aruwajoye, MS; Justin Y. Du; Nobuhiro Kamiya
Center for Excellence in Hip Disorders, Texas Scottish Rite Hospital for Children, Dallas, TX

TLOE-Therapeutic - Level 11

Purpose: Local non-weight bearing (NWB) is a common treatment for Legg-Calvé-Perthes
disease. In a recent study, NWB treatment was shown to decrease femoral head deformity
but increase bone resorption without increasing new bone formation in a piglet model of
ischemic osteonecrosis. It is unknown whether biological treatments can stimulate new
bone formation during NWB treatment. The purpose of this study was to determine if local
administration of BMP-2 with or without bisphosphonate can improve the bone healing
during the NWB treatment in the large animal model of ischemic osteonecrosis.

Methods: Eighteen piglets were surgically induced with unilateral femoral head ischemia.
Immediately following the ischemia surgery, all animals received an above knee amputation
to induce local NWB treatment. One to 2 weeks later, 6 animals received local BMP-2 to the
necrotichead (BMP+NWB group), 6 received local BMP-2 and ibandronate (BMP+IB +NWB
group), and the remaining 6 received no biological treatment (NWB group). All animals
were sacrificed at 8 weeks post-ischemia when moderate to severe deformity is expected in
this model. Radiographic, micro-CT, and histomorphometric assessments were performed.
Statistical analysis included analysis of variance (ANOVA).

Results: Radiographic and micro-CT assessments showed none to a mild femoral head
deformity in all groups with no significant difference in the epiphyseal quotient. Micro-
CT analyses, however, showed significantly higher femoral head bone volume in the
BMP+IB+NWB group compared to the BMP+NWB group (p=0.02) and the NWB group
(p=0.008). BMP+IB+NWB and BMP+NWB groups had a significantly higher trabecular
number (p<0.01) than the NWB group. Histomorphometric analyses showed similar
findings. In addition, the osteoclast number per bone surface was significantly lower in the
BMP+IB+NWB group compared to the NWB group. Calcein labeling showed significantly
higher bone formation in the BMP+NWB and BMP+IB+NWB groups compared to the
NWB group (p<0.05). Interestingly, heterotopic ossification was found in the hip capsule
of 4 out of 6 hips in the BMP+IB+NWB group (2 mild, 1 moderate, 1 severe) but none in
the BMP+NWB group.

Conclusion: Localadministration of BMP-2 and bisphosphonate canimprove the bone healing
during NWB treatment of ischemic osteonecrosis but heterotopic ossification is a concern.

Significance: Local administration of BMP-2 significantly improved bone volume and new
bone formation during NWB treatment with the combined BMP-2 and bisphosphonate therapy
providing the bestresults. Further studies are needed to improve the retention of BMP-2 within
the femoral head during a combined BMP+IB therapy to prevent heterotopic ossification.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.

-184-



Fri.,, 5/2/14 Basic Science Award Papers, Paper #81, 10:11 AM POSNA-2014

¢ thBMP-2 and Zoledronic Acid Treatment in an Animal Model of Congenital
Pseudarthrosis/NF1

David G. Little, MBBS, PhD; Nikita Deo, BMedSci/Hons; Aaron Schindeler, PhD
The Children’s Hospital at Westmead, Sydney, AUSTRALIA

TLOE-Therapeutic - Level 1

Purpose: Congenital pseudarthrosis of the tibia (CPT) is a severe orthopaedic complication
of the genetic condition, Neurofibromatosis type 1 (NF1) which develops following fracture
of dysplastic tibiae. Healing is recalcitrant, involving multiple surgical interventions and
evenamputations. Inlight of previous preclinical studies, we hypothesised that recombinant
humanbone morphogenetic protein-2 (rhBMP-2) co-treated with a bisphosphonate (zoledronic
acid/ZA) would improve bone union and reduce fibrosis tissue in a mouse model of NfI-
/- pseudarthrosis which replicates a high rate of non-union, poor new bone formation,
excessive osteoclast-driven bone resorption and invasion of mesenchymal/fibrous tissue.

Methods: We have published a mouse model of NF1 pseudarthrosis where we locally
inactivate the NfI gene at the site of a tibial fracture. This model results in a high non-union
rate and contains proliferative fibrous tissue, reflecting human NF1/CPT. Interventions
included 10pg rhBMP-2 introduced locally at the fracture viaa collagen sponge and 5 doses of
0.02mg/ kg ZA delivered systemically starting 3 days post-operatively. Experimental groups
assessed individual treatments as well as thBMP-2/ZA combination to assess synergistic
effects (n=15/ group). Primary outcomes measures were x-ray, micro-CT and histology at
3 weeks post-fracture.

Results: Animals treated with thBMP-2/ZA showed the highest rate of bone union (93%)
compared to vehicle (7%¥), ZA (0%*), and rhBMP-2 alone (86 %) (*p<0.0001). Treatment with
rhBMP-2 alone produced a 3-fold increase compared to vehicle (p<0.0001), and a 2-fold
greater increase in BV compared to ZA (p<0.0001). Co-treatment with rhBMP-2/ZA led to
significant increases in BV compared to vehicle**, ZA** and thBMP-2** (**p<0.0001). Callus
fibrous tissue was decreased withthBMP-2 / ZA co-treatment vs. vehicle and rhBMP-2 groups.

Conclusion: Co-treatment of thBMP-2/ZA was beneficial to bone union rates, reducing
callus fibrous tissue, and increasing callus BV in the repair of a model of Nfl-/- fractures
featuring fibrosis and excessive osteoclastogenesis.

Significance: This data demonstrates the utility of our pre-clinical model for screening
therapies for NF1/CPT. This data supports the advancement of clinical trials to assess the
efficacy of thBMP-2 and thBMP-2/ZA combination therapy as adjunctive therapies for the
treatment of NF1/CPT.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Fri.,, 5/2/14 Basic Science Award Papers, Paper #82, 10:16 AM POSNA-2014

Pericytes as the Cell of Origin for Pediatric Osteosarcoma: Implications for the
Development of a New Approach to Therapy

Shingo Sato, MD, PhD; Quingxia Wei, PhD; Benjamin A. Alman, MD, FRCSC
Hospital for Sick Children, Toronto, ON, CANADA and Duke University, Durham, NC

TLOE-Therapeutic - Level 11

Purpose: Identifying the cell of origin of sarcomas can be used to develop new therapies, as
drugs which suppress cell growth, or drive cell death, in the cell of origin will do the same
in the sarcoma. This study’s purpose was to use human samples and mice that develop
osteosarcomas to identify the cell of origin, and test a drug that targets this cell type as a
treatment for osteosarcoma.

Methods: 8 human osteosarcomas from children and 10 osteosarcomas that developed in
pediatricaged p53 mutant mice (equivalent of human Li-Fraumeni syndrome) were screened
for cell surface markers for various cells in the mesenchymal lineage. Markers expressed
in sarcomas from both species were then studies for the cell of origin in the mutant mice,
by crossing them with a mouse that genetically labels the cell of origin with a marker, and
determining if the marker was present in the sarcomas that developed. A p53 mutation was
also expressed in theses cells using a similar genetic approach, and the mcie were observed
for the development of osteosarcomas. Lastly, a drug that targeted the cell of origin was
tested for its effects on viability in human osteosarcoma cell cultures

Results: The osteosarcomas all expressed markers of pericytes, which are connective tissue
cells surrounding blood vessels. Osteosarcomas that developed in skeletally immature P53
mutant mice in which pericytes were genetically labeled (using a mouse driving expression
inthe gene, Ng2), all stained positive as originating from pericytes. Driving the p53 mutation
in pericytes resulted in the development of osteosarcomas in the mice. Treating osteosarcoma
cell cultures with a PDGF inhibitor, which targets pericytes, resulted in a 45% decrease in
cell viability (P<0.001).

Conclusion: Pericytes are the cell of origin for pediatric osteosarcomas. A PDGF inhibitor,
which targets pericytes, also significantly decreased cell viability in osteosarcoma cultures.

Significance: Understanding the cell of origin in pediatric osteosarcoma suggests a novel
approach to identify therapeutic targets. PDGF inhibitors are in clinical development, and
this data suggests that such drugs may be effective in the treatment of osteosarcomas in
childhood.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Fri.,, 5/2/14 Basic Science Award Papers, Paper #83, 10:30 AM POSNA-2014

Increased Incidence of Private Variants in the Marfan Syndrome Fibirillin-1 Gene in
Adolescent Idiopathic Scoliosis Patients

Matthew B. Dobbs, MD
Washington University School of Medicine, St. Louis, MO

tLOE-Prognostic - Level I

Purpose: Adolescent idiopathic scoliosis (AIS) is a poorly understood spine deformity
occurring in 3% of the population. Scoliosis is also a common feature of Marfan syndrome,
a disorder caused by mutations in the fibrillin-1 gene (FBN1).

Methods: We sequenced all 65 exons of the FBN1 gene in 246 AIS patients of European
ancestry using a combination of exome sequencing and a novel multiplexed BAC-based
selection method that was developed in our laboratory. Ghent hypermobility testing was
recorded on all patients. pSMAD2 levels in muscle tissue were tested in 10 of the patients
in this cohort.

Results: Analysis of sequencing data revealed a higher incidence of FBN1 private variants
causing nonsynonymous amino acid substitutions in AIS patients (n=246) compared to
controls (n=465) (4.1% vs. 0.6%; p=6.4x10-4; OR=6.41). AIS patients with FBN1 private
variants had severe spinal curvatures necessitating spinal fusion surgery, but only one
patient met the criteria for Marfan syndrome after clinical genetics evaluation. The patient
cohort had elevated Ghent hypermobility scores but did not meet the criteria for Marfan
syndrome. Elevated pSMAD2 was present in muscle from 10 of the AIS patients with FBN1
singleton variants.

Conclusions: We identified a subset of AIS scoliosis patients with a distinct hypermobility
phenotype and severe progressive scoliosis. This cohort had FBN1 variants though did not
have Marfan syndrome.

Significance: These findings may aid in the identification of a population of AIS patients at
highrisk for curve progression. Inaddition, these findings will lead to a better understanding
of the etiology of AIS. Elevated pSMAD2 was presentin muscle from AIS patients with FBN1
singleton variants, underscoring the importance of rare fibrillin variants and activation of
the TGF-p pathway in the pathogenesis of AIS.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Fri.,, 5/2/14 Basic Science Award Papers, Paper #84, 10:35 AM POSNA-2014

Direct Growth Stimulation Using Local Growth Hormone: a Proof of Principle Study

David Lebel, MD; Benjamin A. Aliman, MD, FRCSC
Hospital for Sick Children, Toronto, ON, CANADA and Duke University, Durham, NC

TLOE-Therapeutic - Level V

Purpose: Limb length discrepancy and angular deformities in the growing skeleton are
traditionally treated by methods that induce a permanent or temporary growth arrest.
An enticing alternative is to stimulate the growing skeleton to correct deformity. Direct
stimulation around an isolated growth plate using human growth hormone will increase
growth locally in hypophysectomized rats, but it is not clear if this will work in animals
with normal growth hormone levels. The purpose of our study was to determine if direct
injection of growth hormone near the epiphyseal growth plate could be used to stimulate
growth locally, but not systemically, in healthy mice under physiologic conditions.

Methods: 4 week old mice (equivalent to a ten year old child) were injected adjacent to the
proximal tibial growth plate with either a carrier, or with a carrier with low or high dose
of slow release recombinant growth hormone (GH) added. As an additional control, GH
was injected into the knee joint. Intra-peritoneal calcein was injected on the 8th and 13th
days and animals were sacrificed on the day after the last injection. Following tibial bone
harvest the length was measured, the bones were preserved in 10% formalin and then resin
embedded to preserved the calcein label for growth rate calculation.

Results: Direct tibial length measurement revealed a modest increase in growth in animals
that were injected with high dose GH. Growth rate calculation yielded response to PBS
injection of 15%, while high dose GH resulted in a 26% increase in growth rate among the
high dose injected animals (n=5in each group). No systemic response to the injected GH was
seen. The low dose GH or GH injected into the joint did not result in statistically significant
local growth stimulation.

Conclusion: Direct injection of a slow release GH into the proximal tibial epiphysis in native
mice has a positive affect on growth rate.

Significance: Selective growth stimulation may have a clinical application in patients with
a deformed skeleton and functioning growth plates. Our proof of principle study used a
drug already approved for use in patients. By refining the technique to allow slow release
locally, it may be possible to develop a novel method to address limb and spine deformities
in growing children.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Fri.,, 5/2/14 Basic Science Award Papers, Paper #85, 10:40 AM POSNA-2014

The Development of Vascularity in a Healing Fracture

Masato Yuasa, PhD; Nicholas Mignemi, BS; Jonathan G. Schoenecker, MD
Vanderbilt University Medical Center, Nashville, TN

tLOE-Diagnostic - Level IV

Purpose: Fracture angiogenesis is an indispensable process in fracture and osteotomy
healing. Despite incremental advances in our understanding of the bone specific cells and
growth factors responsible for the development of new bone during fracture healing, there
have been fewer advances in our comprehension of angiogenesis during fracture repair.
As a result, our capacity to augment fracture associated vascularity is limited. In an effort
to define the key stages of fracture angiogenesis, we adapted advanced vascular imaging
techniques with our murine model of displaced/stabilized femur fractures to allow for
resolution of the temporal and spatial development of vascularity in healing fractures
relative to key biological points fracture healing.

Methods: Mid-shaft femoral osteotomies (n=158) were fixed by a 23-gauge needle. Fracture
healing was followed with the Faxitron X-ray system. Mice were sacrificed at 7-42 days after
surgery and samples were processed for Microfil perfusion, nCT and histology.

Results: Representative data is presented in Figure A. Fractures with significant injury to
the intramedullary vasculature revascularize initially through the development of a trans-
periosteal vascular network as a result of increased flow diverted centrifugally resulting
from interruption of downstream medullary vascularity. In support of this observation,
many enhanced vascular anastomosis developed between the medullary vasculature
and the areas of periosteal vascular engorgement. Following the initial phases of fracture
revascularization there exists centrally, an avascular cartilaginous matrix predominated by
VEGEF-A/VEGEFR-1 negative cells surrounded by peripherally, a richly vascular new bone
matrix predominated by endothelial cells and osteoblasts expressing highlevels of VEGF-A/
VEGFR-1. Histological data revealed hypertrophic VEGF-A producing chondrocytes in all
areas of transition from avascular/soft tissue to vascular hard tissue callus. The chondrocytes
continued to hypertrophy and release VEGF-A in a manner which directs the polarized
bone formation together, the periosteal vasculature and bone eventually unite. Following
vascular union our results reveal that bone remodeling follows vascular remodeling in
which intra-medullary vascularity is re-established.

Conclusions: From these data, in conjunction with classical studies of fracture angiogenesis,
we propose a novel model defining the process of bone revascularization (Figure B).

Significance: As the mostcommonly associated diseases associated with fracture/ osteotomy
delay or non-union all impose vascular disease, it is proposed that addressing the vascular
impairment in these patients will significantly reduce fracture healing complications. As
such, itis our hope that thisnovel model of fracture revascularization of displaced / stabilized
fractures/ osteotomies will provide insight as to the cause, and potential means to restore
bone healing.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
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A) Representative images defining the temporal and spatial development of vascularity
during fracture healing.

B) Novel model defining the stages of vascular development following a displaced/
stabilized fracture or osteotomy. (VEGF- Vascular endothelial growth factor; EC-
endochondral; IM- intramembranous)

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Sat.,5/3/14 Trauma, Paper #86, 7:50 AM POSNA-2014

Adult Trauma Surgeons More Frequently Offer Surgery to Adolescents with
Displaced Clavicle Fractures

T. David Luo, BS; Ali Ashraf, MD; A. Noelle Larson, MD; Amy L. Mclntosh, MD;
Anthony A. Stans, MD; William |. Shaughnessy, MD
Mayo Clinic, Rochester, MIN

tLOE-Therapeutic - Level IV

Purpose: Until recently, clavicle fractures in adolescents have been treated nonoperatively
with good short-term results. Studies suggest improved biomechanics with surgical
management of displaced, shortened fractures. The appropriate surgical indications for
clavicle fractures in adolescents are not well-established. We hypothesized that adult
traumatologists more frequently offer surgical management for adolescent clavicle fractures
compared to pediatric orthopedists.

Methods: From 2005-2013, 120 adolescents (aged 10-17) were treated for 125 diaphyseal
clavicle fractures, of which 104 were displaced. The medical records and radiographs were
reviewed to determine fracture pattern, treatment, complications, and treating physician
(pediatric orthopedist, adult traumatologist, and primary care/nonoperative physician).
Patients with missing injury films were excluded. Mean radiographic shortening was 1.2
cm (range 0.2 - 3.4 cm). Mean follow-up was 122 days.

Results: Pediatric orthopaedic surgeons treated 54 displaced fractures (mean shortening
of 1.2 cm, range 0-3), resulting in 8 surgeries (11%). Of the 8 fractures treated surgically, 7
had a vertical fragment. Adult traumatologists treated 31 displaced fractures with a mean
shortening of 1.5 cm (0-3.4), of which 13 were treated surgically (42%, p=0.0006). Primary
care physicians treated 19 fractures, none of which were treated surgically (mean shortening
0.5 cm, range 0-1.5). Adult surgeons operated onnearly all fractures with > 1.5 of shortening
(Figure). Pediatric orthopedic surgeons offered surgery for only 7 of the 21 patients > 1.5
cm of shortening. Mean age of adolescents treated surgically was 15 years (range 14-17) vs.
nonsurgical group 14 years (range, 10-17, p<0.001). No patient under age 14 had surgical
management. There was one delayed union and no nonunions in the nonoperative group.
Of the 22 patients treated surgically, four (18%) experienced complication or reoperation,
including implant removal for prominence (1), refracture treated with immobilization (1),
refracture treated with revision fixation (1), and nonunion with implant failure requiring
revision surgery (1).

Conclusion: Most patients treated surgically by pediatric orthopedistshad a vertical fragment
withcomminution. Adulttraumatologists, however, operated onnearly all clavicle fractures
in adolescents with 1.5 cm or more shortening. Refracture or additional surgery occurred
in 18% of patients postoperatively.

Significance: There is wide practice variation for the management of adolescent clavicle
fractures.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Sat.,5/3/14 Trauma, Paper #87, 7:55 AM POSNA-2014

Outcomes of Operative and Non-Operative Treatment of Adolescent Mid-Diaphyseal
Clavicle Fractures

Benton E. Heyworth, MD; Sasha Carsen, MD, MBA; Collin ]. May, MD; Kyna S. Donohue, BA;
Dennis E. Kramer, MD; Mininder S. Kocher, MD, MIPH; Donald S. Bae, MID
Boston Children’s Hospital, Boston, MA

tLOE-Therapeutic - Level II1

Purpose: The optimal treatment approach to clavicle fractures in adolescents remains an
area of significant controversy. The purpose of this study was to review the demographic
characteristics, treatment approaches, and complications reported in a large series of clavicle
fractures treated with surgical and non-surgical treatment in an exclusively adolescent
population.

Methods: Radiographic and chart review was conducted for all cases of patients ages 10-
18 years-old who presented to a single tertiary care children’s hospital between 1999-2011
with a mid-diaphyseal clavicle fracture. Demographic data, radiographic features, such as
fracture pattern, operative details when applicable, and post-treatment clinical course was
analyzed, including the reported time to healing and any known complications.

Results: Out of 641 cases reviewed (79% male; mean age 14.3 years), 408 (64%) fractures
were sustained during sports, most frequently football (25%), hockey (18%), soccer (12%),
snowboarding (12%) and skiing (9%). Other common mechanisms of injury were falls sustained
outside of athletic activity (19%) and motor vehicle accidents (5%), with similar distribution
of mechanism and similar rates of associated injuries seen within the operative (5%) and
nonoperative (6%) treatment groups. Greater numbers of clavicle fractures were seen annually
over the study period. Among the overall cohort, 82% were treated non-operatively, while
18% were treated surgically, with increasing percentage of patients undergoing surgery over
the course of the study period. The mean age was higher in the operative group (15.5 years)
than the nonoperative group (14.1 years)(p<0.01). Documented complications occurred in
59 patients (9.2%), were significantly more common in the operative (17%) group than the
nonoperative (7%) group (p<0.002), and were more common in older patients (p<0.01). The
rate of symptomatic hardware was 14% in the operative group (leading to plate removal
in 11% cases), while the rate of symptomatic malunion was 2% in the nonoperative group,
with older patients being more likely to have a symptomatic malunion (p<0.03). Rates of
refracture were 2% and 4% and non-union 1% and 0.2% in the operative and nonoperative
groups, respectively. No infections were reported in either group.

Conclusion: Greater numbers of clavicle fractures are being seen in the adolescent population,
with over 60% of cases occurring during sports and an increasing trend towards operative
treatmentinrecentyears. Complicationrates appear to be more common following operative
management, the most common of which is symptomatic hardware.

Significance: Prospective clavicle fracture research is needed to better understand optimal
treatment selection in the adolescent population.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Sat.,5/3/14 Trauma, Paper #88, 8:00 AM POSNA-2014

Severity of Soft Tissue Injury is Associated with Neurovascular Injury in Pediatric
Supracondylar Humerus Fractures

Christine Ann Ho, MD; David A. Podeszwa, MD; Anthony I. Riccio, MD;
Robert L. Wimberly, MD; William T. Gheen, BA
Texas Scottish Rite Hospital-Children’s Medical Center Dallas, Dallas, TX

tLOE-Prognostic - Level IV

Purpose: Neurovascular injury in pediatric supracondylar fractures has been associated
with fracture classification but not with soft tissue injury. The purpose of this study is to
correlate clinical soft tissue damage to neurologic and vascular injuries as well as outcome
scores in pediatric supracondylar humerus fractures.

Methods: This is an IRB approved prospective study from January 2010 through May 2013
of 454 operatively treated pediatric supracondylar humerus fractures. Prospective data was
gathered both pre-operatively and intra-operatively regarding detailed neurovascular exam
as well as soft tissue status, with qualitative descriptives for swelling (mild/moderate/
severe), ecchymosis, abrasions, skin tenting, and skin puckering. PODCI, QuickDASH,
and Mayo elbow scores were obtained at final fracture follow-up at 3-4 months post injury.

Results: Average age at surgery was 4.80 years (standard deviation 2.85). 16 patients had a
non-palpable pulse pre-operatively, and 33 patients had a neurologic injury (median nerve/
AIN=20, ulnar nerve=7, radial nerve=6). An abnormal neurologic exam pre-operatively was
associated with skin puckering and ecchymosis (p<0.05). A loss of a palpable radial pulse
from initial orthopaedic consult to time of surgery (n=13) was associated with swelling
severity (p=0.0035), tenting (p=0.00092), puckering, (p=0.00076) and ecchymosis (p=0.011).
Pre-operative nerve injuries were associated with lower PODCI upper extremity scores
at final follow-up (p=0.049). Nerve injuries that persisted at 3-4 weeks post-operatively
were associated with worse outcomes as measured by the QuickDASH and PODCI upper
extremity and Global scores at the final follow-up (p<0.05) although nerve injuries that
persisted at final follow-up were not. Loss of forearm rotation >40deg and elbow flexion/
extension >40deg at final follow-up were not associated with worse outcomes.

Conclusion: In this cohort of pediatric supracondylar humerus fractures, severity of soft
tissue injury, as measured by swelling, ecchymosis, puckering, and tenting, was strongly
associated with neurovascular compromise. Neurologic injury was associated with decreased
outcomes as measured by the QuickDASH and PODCI Upper Extremity and Global domains
at 3 months post-operatively. Prospective study evaluating ecchymosis, swelling severity,
skin puckering, and skin tenting is needed to assess the predictive value of these variables
for neurovascular injury.

Significance: Soft tissue injury has a clinically significant association with neurovascular
compromise in pediatric supracondylar humerus fractures, and assessment of soft tissue
injury is mandatory when assessing these patients. Even transient neurologic injury is
associated with decreased outcomes as 3-4 months post-operatively.

tLOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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Sat.,5/3/14 Trauma, Paper #89, 8:14 AM POSNA-2014

Clinical and Radiographic Outcomes After Submuscular Plating (SMP) of Pediatric
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Purpose: A lack of consensus exists regarding the optimal treatment method for length-
unstable pediatric femoral shaft fractures. Concern for injury to the extensor mechanism
during submuscular plating (SMP) and hardware removal has been questioned. Distal
valgus overgrowth has also been cited as a potential complication.

Methods: Following IRB approval, 36 pediatric subjects who underwent SMP for length-
unstable femoral shaft fractures were reviewed at =2 year follow-up. 10 subjects met
inclusion criteria and underwent isokinetic testing of the operative and non-operative limbs
after hardware removal. The Pediatric Outcomes Data Collection Instrument (PODCI) was
administered to all subjects. Anatomic Lateral Distal Femoral Angle (aLDFA) was measured
to assess the mechanical alignment of operative and non-operative limbs. For the purpose
of analysis, the difference in strength between the operative and non-operative limb was
expressed as a percentage (non-operative torque - operative torque / non-operative torque).
A difference in aLDFA of >5° and a difference in knee extensor torque of >19% between the
operative and non-operative limbs were defined as clinically significant.

Results: At initial surgery, the average age/weight of subjects was 8.73 years and 29.53 kg.
The plate was an average of 27.9mm from the distal femoral physis, and was removed 6.4
months after the initial surgery. The subjects returned for anisokinetic strength evaluation an
average of 51.9 months (+16.7 months) after their initial surgery. The median PODCI scores
for all subscales were 297 for all subjects. There was no significant difference in extension
torque of the operative versus non-operative limbs at 60°/sec [p = 0.5400], 120°/sec [p
= 0.4214] or 180°/sec [p = 0.8166]. More importantly, the percent difference in extension
strength was not clinically significant at 60°/sec, -4.27% [95% CI:-19.43 to 10.89%], 120°/
sec, -6.51% [95% CI: -24.00 to 10.98%], or 180°/sec, -1.26% [95% CI: -13.22 to 10.70%]. The
aLDFA in the non-operative limb was an average of 1.9° [95 % CI: 0.38 to 3.43°] less than
the corresponding angle in the operative limb. No operative limb had a clinically significant
aLDFA of greater than 5°.

Conclusion: SMP achieves satisfactory clinical and functional results. In this series, extensor
strength deficits and/or lower extremity mal-alignment were not clinically meaningful.
High patient satisfaction can be expected after hardware removal.

Significance: Extensor torque and mechanical alignment are not adversely affected by the
SMP technique in length-unstable pediatric femoral shaft fractures.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the
use described (i.e., the drug or medical device is being discussed for an “off label” use). For full information,
refer to page 6.
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Figure 1. Differences in Strength and Alignment Between the Operative
and Non-Operative Limbs
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*The vertical dashed lines represents a clinically meaningtul threshold.
The horizontal black lines represent 95% confidence intervals.

+LOE - Level of Evidence - Please see page 16 for details.
See pages 17 - 62 for financial disclosure information.
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