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2021 was a year made
up of small steps forward
and daily gratitude for each of
those steps. Life within the Pediatric
Spine Foundation was no different.
We were grateful to welcome many new
members and a few new institutions. We were
thankful to again see many patients in person and
to meet with colleagues around the same table. We
were appreciative of our many donors and supporters,
without which we wouldn't be able to do what we do.

Throughout the year our Research Interest Groups
continued to Zoom and meet regularly, developing
research projects and producing 30 publications. One research initiative
| am most proud of is starting a spondylolisthesis and back pain working group
to help address a very prevalent and important issue, which until now has been
understudied by the pediatric spine community. In the education arena, the annual
International Congress of Early Onset Scoliosis (ICEOS) was held in-person in Salt Lake
City with our very own Dr. John Smith as local host and chaired by Dr. Jack Flynn. Many of
our Pediatric Spine members received honors and awards, including Dr. Behrooz Akbarnia.

As is often the case, it is rewarding to look back, but what really deserves our focus is the
present.With over |80 participating clinicians at 80 sites around the world, our registry has over
10,400 patients. We have 60 active projects with many new members leading us closer to our
mission. We are proud to be the largest spine deformity research organization in the world
and the largest organization dedicated to better outcomes for patients with spine deformity.

With many thanks,
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Dr. David Skaggs



Kenneth Cheung,MD, is the Jessie Ho professor
in Spine Surgery and Chair Professor at the
University of Hong Kong and the Editor-in-
Chief for the Journal of Orthopaedic Surgery.

Dr. Cheung is a global leader in the treatment
of spinal deformities and a past President
of the Scoliosis Research Society. His team
has published extensively on a new method
of assessment of flexibility of the spine
using the “fulcrum bending” technique.

His research interests are in the genetics of
intervertebral disc degeneration and scoliosis,
stem cell regeneration of the disc, and the
development of novel surgical technologies
for the treatment of spinal deformities.

Michael Vitale, MD MPH is the Ana Lucia
Professor of Orthopedic and Neurosurgery
and Vice Chief, (Quality and Strategy)
of the Department of Orthopaedics at
Columbia University Medical Center He
is also Chief of Pediatric Orthopaedics
for the New York Presbyterian health
system, where he has developed his clinical
focus in the care of children with spinal
deformity since joining the staff in 200].

Dr. Vitale has served as Chairman of
the International Pediatric Orthopaedic
Symposium and President of the Children’s
Spine Foundation. He founded the Project for
Safety in Spine Surgery, which hosts the annual
Summit for Safety in Spine Surgery. In addition
to his clinical practice, Dr. Vitale has made
a lifelong commitment to clinical research
with almost 200 peer reviewed publications
largely focused around pediatric spine surgery.

Hospital-Based Cluster Stratified
Randomization Control Trial:

Determination of Best Magnetically Controlled Growing Rods

Implementation Strategy using Distraction Intervals

Principal Investigators:
Kenneth Cheung, MD & Michael Vitale, MD, MPH

The magnetically controlled growth rod
(MCGR) system is a remotely distractible,
magnetically controlled growing rod. The
remote capabilities allow for less invasive and
less time-consuming outpatient distraction
visits, which solves many of the problems
facing current growing rod technologies.

The purpose of this study is to determine
the effect of a 6-week lengthening interval
compared to a |6-week lengthening interval
on spinal growth in EOS patients between 5
and 9 years of age with a major coronal curve
over 50 degrees undergoing MCGR treatment
within 3 years. 20 sites, 17 domestic and 3 international, are
open for enrollment with 35 patients currently enrolled. This
includes 22 patients in the 16 week group and |3 patients in
the 6 week group. The target enrollment for this study is 210.




A Prospective Analysis of
Long-Term Clinical Outcomes and 3-D Spine
Growth in Anterior Vertebral Body Tethering

Principal Investigator: Ron El-Hawary, MD

Anterior vertebral body tethering (AVBT) is a novel growth modulation
technique that was approved by the FDA under a Humanitarian Device
Exemption (HDE) in August 2019. AVBT utilizes a non-fusion spinal device P smyon2
intended to treat idiopathic scoliosis, an abnormal curvature in the spine
that occurs without a known cause, in young patients whose bones have
not fully matured.

Bone screws are placed into the patient’s spine on the side of the spinal
curvature and a cord is then secured to the bone screws. During surgery,
the surgeon will apply tension to the cord to partially straighten the
patient’s spine. After surgery, the cord continues to straighten the spine
while the patient continues to grow.

The purpose of this study is to report the long-term clinical outcomes
of 106 patients treated with AVBT. We will look at spine growth using
3D reconstructions created from patient x-rays, maintenance of a major
Cobb angle less than or equal to 50 degrees at skeletal maturity, and
complications associated with both the procedure and the device.
Patients will be followed for 5 years after their surgery.

We will also collect collagen growth marker (CXM) samples from patients
throughout the study to help determine how quickly their bones are
growing at different points in time. We hope this information combined
with clinical outcomes will help us decide the best time to perform the
surgery for growing patients in the future.

Ron El-Hawary, MD, is Chief of Orthopaedics and Director of Scoliosis / Orthopaedic Trauma at the WK Health Centre.
He is Professor, Department of Surgery with cross-appointments with the School of Biomedical Engineering and with
the Division of Neurosurgery at Dalhousie University in Halifax, Nova Scotia, Canada.

He is currently Past President of the Canadian Pediatric Orthopaedic Group, Past President of the Pediatric Spine
Foundation, and Chair of the Pediatric Spine Study Group. Dr. El-Hawary is also serving as Chair of the Scoliosis Research

Society’s Education Resource Committee.

His clinical interests are varied, with the main focus being the correction of spinal deformity. This includes the treatment
of all forms of scoliosis, including early onset scoliosis (casting, growing rods, VEPTR, MAGEC, TROLLEY, posterior
dynamic deformity correction - Apifix, vertebral body stapling - VBS, vertebral body tethering - VBT, and thoracoscopic
techniques).




Bracing vs. Casting
in the Treatment of
Idiopathic Scoliosis

Principal Investigators:
Stu Weinstein, MD & Lori Dolan, PhD

For the past |5 years, serial casting has been the most favored
non-surgical treatment for idiopathic scoliosis. Although this
treatment method is quite popular, casts are usually applied with
the child using general anesthesia or sedation in the operating
room. Although several retrospective, uncontrolled studies report
favorable outcomes after casting there are few studies reporting the
outcomes of bracing which does not use anesthesia for application,
hence the need for this study.

With the goal of enrolling 220 patients, this study uses a multicenter,
prospective hybrid research design,which will combine two methods
of treatment assignment (randomized and parent preference) and
an embedded internal pilot study for sample size re-estimation.
Patients will be treated either with serial casts or a full-time brace
and followed until curve resolution, failure or palliation (neither
resolution nor failure after 2 years of treatment). Currently we
have 41 sites enrolling patients with 30 patients enrolled. Results of
this study will provide clinicians and families with the evidence to
support informed treatment decisions.

Stuart Weinstein, MD, is the Ignacio V.
Ponseti Chair and Professor of Orthopaedic
Surgery and Professor of Pediatrics at The
University of lowa. Dr. Weinstein is an
NIH funded researcher. He has published
more than 220 scientific articles in peer
review journals. His research work has
focused on spinal deformity in children,
children’s hip and foot problems, and the
natural history and long-term outcome of
pediatric musculoskeletal conditions. Dr
Weinstein is past president of the American
Academy of Orthopaedic Surgeons, The
American Orthopaedic Association,
The American Board of Orthopaedic
Surgery, The Pediatric Orthopaedic
Society of North America, The United
States National Action Network of the
International Bone and Joint Decade, The
International Center for Orthopaedic
Education (ICOE), and Doctors for
Medical Liability Reform (DMLR).

Dr. Lori Ann Dolan has been involved
in pediatric orthopaedic research at the
University of lowa since 1990 and co-lead
the Bracing in Adolescent Idiopathic
Scoliosis project with Dr: Stuart Weinstein.
She has a bachelors degree in Nursing, a
masters in Educational Measurement and
Statistics and a PhD in Health Management
and Policy. She has published widely on
the treatment and long-term outcomes
of early- and adolescent-onset idiopathic
scoliosis, and has presented this work at
orthopaedic and orthotic conferences.
She is a member of the Pediatric Society
of North America, the Scoliosis Research
Society and on the executive board of
the International Society of Scoliosis
Orthopaedic and Rehabilitation Treatment.



Cervical Spine Disorders

Research Interest Group Leader: Joshua Pahys, MD

Many of our patients are diagnosed with scoliosis, however a small percentage have cervical spine disorders.
This may be in addition to scoliosis or standalone. These disorders can occur at birth or due to trauma.
Most often they are seen in children that have Down Syndrome, Klippel-Feil syndrome, or other bone
disorders. While rare, cervical spine injuries or abnormalities can cause spinal cord problems or abnormal
brain development for the child and must, at minimum, be observed, and sometimes addressed with surgery.
Surgery aims to prevent and/or correct deformity and instability, minimize pain, and prevent the loss of
function.

The cervical spine registry is a part of the Pediatric Spine Registry. It is specifically focused on issues
associated with Down Syndrome, occipital-cervical fusions, congenital anomalies, and traumatic injuries of
the cervical spine. There are currently over 500 patients enrolled. Dr. Josh Pahys leads the cervical spine
research interest group with 16 members of the Pediatric Spine Study Group actively participating. Current
projects include cervical spine fusions, spine motion after occipital fusion, and the development of a new
classification system for craniocervical anomalies.

Joshua M. Pahys, MD is an attending pediatric spine surgeon at Shriners Hospitals for Children — Philadelphia
since 2010, where he also serves as the residency program director. He is an adjunct clinical associate
professor of Orthopaedic Surgery at the Sidney Kimmel Medical College of Thomas Jefferson University. He
is an active member of the American Academy of Orthopaedic Surgeons, Scoliosis Research Society, Harms
Study Group, and Pediatric Spine Study Group, and Vice President of the Philadelphia Orthopaedic Society. Dr.
Pahys obtained his medical degree from Jefferson Medical College in Philadelphia, completed his Orthopaedic

Surgery residency training at Einstein Medical Center in Philadelphia, followed by a fellowship in adult and

pediatric spine and spinal deformity at Washington University in St. Louis. Dr. Pahys is an author on over 100
peer reviewed journal publications, |4 book chapters, and has presented at multiple national and international
conferences. He spends his free time hiking the national parks with his wife, three kids, and Stella their great dane.




Patient Support

A new diagnosis of early onset
scoliosis can leave parents and
children in a fog, unclear about
what the future might look like.
While definitions and treatment
options are able to provide
answers to many questions, there
is a different source of comfort that
comes from personal anecdotes.
The Pediatric Spine Foundation
aims to be a pillar of support
by providing this through our
patient stories that can be found
on our website in addition to our
other social media outlets which
include Facebook and Instagram.

Recently, Dr. Jaysson Brooks, an
active member of our study group
and physician at Texas Scottish
Rite for Children, hosted our first
Instagram Live interview! Waylon
and his mom shared firsthand what
it was like to go through casting
from the toddler and parent’s
perspective. We learned about
the fears, the difficulties, and the
triumphs of Waylon’s treatments
and how he is doing today.

Stay tuned for more upcoming
interviews as we hear from a
variety of physicians and their
patients who are undergoing
treatment for early onset scoliosis.

!'Ojl Instagram: @pediatricspine



In November 2021 we were thrilled to hold the International Congress on
Early Onset Scoliosis and the Growing Spine (ICEQOS) in Salt Lake City, Utah,
chaired by one of our very own members, Dr.Jack Flynn. Over 100 physicians
from around the world were able to participate in workshops, presentations,
and debates on the best treatment methods for children with scoliosis. The
energy was palpable as we learned from one another and collaborated on
how we might progress toward our unified goal of treating children with
early onset scoliosis. We were also proud to have one of our members,
Dr. Behrooz Akbarnia, be presented with the Campbell Award. This award
is granted annually to one physician for their outstanding contribution to
children with EOS. As Dr. Akbarnia graciously accepted this award it was clear
that many lives have been touched by him and his dedication to this work.
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Nonprofit expenses are split into three distinct 2 2 O/
categories: programs, administrative, and fundraising. o
The commonly accepted rule for nonprofits is that

the combination of administrative and fundraising

expenses remain at 25% or less. As a Foundation,

we work hard to direct as much funding as possible Database
towards our miss.:ion through program expenses. Infrastructure
These programs include research and publication

support, education, database infrastructure, research

grants, and family support. We are grateful to our 7 o
donors and members whose consistent support o
allows us to maintain a minimal bottomline in terms

of administration and fundraising.
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Publications

Abdullah A, Parent S, Miyanji F, Smit K, Murphy |, Skaggs D, Gupta P,
Vitale M, Ouellet J, Saran N, Cho R, Pediatric Spine Study Group,
and El-Hawary R 2021. Risk of early complication following
anterior vertebral body tethering for idiopathic scoliosis, Spine
Deform.

Akbarnia B, Pawelek J, Hosseini P, Salari P, Kabirian N, Marks D, Shah
SA, Skaggs D, Emans J, Elsebaie H, Thompson G, Sponseller P and
Pediatric Spine Study Group. 2021. Treatment of Early-onset
Scoliosis: Similar Outcomes Despite Different Etiologic Subtypes
in Traditional Growing Rod Graduates, ] Pediatr Orthop.

Bellaire L, Zhang C, Smith |T, Heflin JA, Klatt J, Roye D, Sponseller P
Fedorak GT, Pediatric Spine Study Group. 202 1. Growth-friendly
spinal instrumentation in Marfan Syndrome achieves sustained
gains in thoracic height amidst high rates of implant failure, Journal
of Pediatric Orthopedics, 41:€204-e 0.

Clement R, Yaszay B, McClung A, Bartley C, Nabizadeh N, Skaggs D,
Thompson G, Boachie-Adjei O, Sponseller B, Shah SA, Sanders
JO, Pawelek ], Mundis GM, Akbarnia BA, and Pediatric Spine Study
Group. 2021. Growth-preserving instrumentation in early-onset
scoliosis patients with multi-level congenital anomalies, Spine
Deform, 9: 1491.

Cobanoglu M,Yorgova F, Neiss G, Pawalek JB, Thompson G, Skaggs D,
Jain VV, Akbarnia BA, Pediatric Spine Study Group, and Shah SA.
2021. Prevalence of junctional kyphosis in early-onset scoliosis:
can it be corrected at final fusion?, Eur Spine J, 30: 3563-69.

Compton E, Gupta B Gomez JA, lllingworth KD, Skaggs D, Sponseller
P Samdani A, Hwang SWV, Oetgen ME, Schottler |, Thompson G,
Vitale M, Smith J, Pediatric Spine Study Group, and Andras LM.
2021. How low can you go? Implant density in posterior spinal
fusion converted from growing constructs for early onset
scoliosis, Spine Deform, 9: 1479-88.

Dumaine AM, Du JY, Parent S, Sturm B Sponseller B Glotzbecker
MP and Pediatric Spine Study Group. 2021. Use of Vancomycin
Powder in the Surgical Treatment of Early Onset Scoliosis Is
Associated With Different Microbiology Cultures After Surgical
Site Infection, ] Pediatr Orthop, 41: €702-e05.

El-Bromboly Y, Hurry J, Padhye K, Johnston C, McClung A, Samdani A,
Glotzbecker MP Salah H, St. Hilaire T, Flynn T, El-Hawary R, and
Pediatric Spine Study Group.2021.The Effect of Proximal Anchor
Choice During Distraction-based Surgeries for Patients With
Nonidiopathic Early-onset Scoliosis: A Retrospective Multicenter
Study, ] Pediatr Orthop, 41:290-95.

ElBrombolyY, Hurry J, Johnston C, McClung A, Samdani A, Glotzbecker
MP St. Hilaire T, Flynn T, Pediatric Spine Study Group, and El-
Hawary R. 2021. Can distraction-based surgeries achieve
minimum 18 cm thoracic height for patients with early onset
scoliosis?, Spine Deform, 9: 603-08.

Hardesty CK, Murphy RF, Pawalek |B, Glotzbecker MPE Hosseini P
Johnston CE, Emans ], Akbarnia BA, and Pediatric Spine Study
Group. 2021. An initial effort to define an early onset scoliosis
“graduate”-The Pediatric Spine Study Group experience, Spine
Deform, 9: 679-83.

Heffernan MJ, Younis M, Glotzbecker MP, Garg S, Leonardi C, Poon
SC, Brooks JT, Sturm PF, Sponseller B, Vitale M, Emans |B, Roye
BD, and Pediatric Spine Study Group. 2021. The Effect of
Surgeon Experience on Outcomes Following Growth Friendly
Instrumentation for Early Onset Scoliosis, ] Pediatr Orthop.

Li Y, Swallow ], Gagnier J, Cahill PJ, Sponseller B Garg S, Thompson
G, Ramo BA, and Pediatric Spine Study Group. 2021. Growth-
friendly surgery results in more growth but a higher complication
rate and unplanned returns to the operating room compared to
single fusion in neuromuscular early-onset scoliosis: a multicenter
retrospective cohort study, Spine Deform, 9: 851-58.

Li,Y; Swallow J, Gagnier |, Thompson G, Sturm PF Emans JB, Sponseller P
Glotzbecker MP and Pediatric Spine Study Group.2021.A report
of two conservative approaches to early onset scoliosis: serial
casting and bracing, Spine Deform, 9: 595-602.

Luhmann S, Skaggs D, Pahys |, Samdani A, and El-Hawary R. 2021.
Single distraction-rod constructs in severe early-onset scoliosis:
Indications and outcomes, Spine |.

Mackey C, Hanstein R, Lo Y,Vaughan M, St. Hilaire T, Luhmann §J,Vitale
M, Glotzbecker MP, Samdani A, Parent S, Gomez JA, and Pediatric
Spine Study Group. 2021. Magnetically Controlled Growing
Rods (MCGR) Versus Single Posterior Spinal Fusion (PSF) Versus
Vertebral Body Tether (VBT) in Older Early Onset Scoliosis
(EOS) Patients: How Do Early Outcomes Compare?, Spine (Phila
Pa 1976).

Magee L, Bram | T, Anari |B, Ramo B, Mayer OH, Matsumoto H, Brooks
JT,Andras L, Lark R, Fitzgerald R, Truong W, Li'Y, Karlin L, Schwend,
R, Weinstein S, Roye D, Snyder B, Flynn JM, Oetgen M, Smith |,
Cahill PJ and Pediatric Spine Study Group. 202 |. Outcomes and
Complications in Management of Congenital Myopathy Early-
Onset Scoliosis, | Pediatr Orthop, 41: 531-36.

Matsumoto H, Mueller J, Konigsberg M, Ball J, St. Hilaire T, Pawelek |,
Roye DF Cahill B Sturm B, Smith J, Thompson G, Sponseller P
Skaggs D, Vitale MG. 202 1. Improvement of Pulmonary Function
Measured by Patient-reported Outcomes in Patients With Spinal
Muscular Atrophy After Growth-friendly Instrumentation, Journal
of Pediatric Orthopedics, 41: |-5.

Matsumoto H, Fields MW, Roye BD, Roye DF Skaggs D, Akbarnia BA,
and Vitale M. 2021. Complications in the treatment of EOS: Is
there a difference between rib vs. spine-based proximal anchors?,
Spine Deform, 9:247-53.

Matsumoto H, Marciano G, Redding, G, Ha J, Luhmann S, Garg S, Roye
D, White K, and Pediatric Spine Study Group. 202 1. Association
between health-related quality of life outcomes and pulmonary
function testing, Spine Deform, 9: 99-104.

Matsumoto H, Mueller J, Konigsberg M, Ball J, St. Hilaire T, Pawelek |,
Roye DF Cahill B Sturm B Smith J, Thompson G, Sponseller P
Skaggs D, andVitale M.202 |.Improvement of Pulmonary Function
Measured by Patient-reported Outcomes in Patients With Spinal
Muscular Atrophy After Growth-friendly Instrumentation, |
Pediatr Orthop, 41: |-5.

Matsumoto H, Skaggs D, Akbarnia BA, Pawalek |B, St. Hilaire T, Levine S,
Sturm PF, Perez-Grueso JS, Luhmann S}, Sponseller P Smith | White
K, Vitale M, and Pediatric Spine Study Group. 202 1. Comparing
health-related quality of life and burden of care between early-
onset scoliosis patients treated with magnetically controlled
growing rods and traditional growing rods: a multicenter study,
Spine Deform, 9: 239-45.
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Miyanji F, Fields MW, Murphy J, Matsumoto H, Fano AN, Roye BD,
Skaggs D, El-Hawary R Vitale M, Parent S, and Pediatric Spine Study
Group. 202 1. Shoulder balance in patients with Lenke type | and 2
idiopathic scoliosis appears satisfactory at 2 years following anterior
vertebral body tethering of the spine, Spine Deform, 9: 159 1-99.

Ramo BA, McClung A, Jo CH, Sanders |O, Yaszay B, Oetgen ME, and
Pediatric Spine Study Group. 202 1. Effect of Etiology, Radiographic
Severity, and Comorbidities on Baseline Parent-Reported Health
Measures for Children with Early-Onset Scoliosis, ] Bone Joint Surg
Am, 103:803-11.

Roye BD, Fano AN, Matsumoto H, Fields MWV, Emans |B, Sponseller P
Smith J,Thompson G, White KK,Vitale M, and Pediatric Spine Study
Group. 2021. The Impact of Unplanned Return to the Operating
Room on Health-related Quality of Life at the End of Growth-
friendly Surgical Treatment for Early-onset Scoliosis, | Pediatr
Orthop.

Roye B, Marciano G, Matsumoto H, Fields MW, Campbell M, White
KK, Sawyer ], Smith J, Luhmann S, Sturm P, Sponseller P, Vitale M,
Childrens Spine Study Group, and Growing Spine Study Group.
2021. Authors response to letter to the editor regarding “Is rod
diameter associated with the rate of rod fracture in patients treated
with magnetically controlled growing rods?” Spine Deform, 9: 1209.

Saarinen AJ, Sponseller P Andras LM, Skaggs D, Emans |B, Thompson
G, Helenius 1}, and Pediatric Spine Study Group. 2021. Matched
Comparison of Magnetically Controlled Growing Rods with
Traditional Growing Rods in Severe Early-Onset Scoliosis of >/=90
degrees : An Interim Report on Outcomes 2 Years After Treatment,
] Bone Joint Surg Am.

Sun MM, Buckler NJ, Al Nouri M, Howard JJ, Vaughan M, St. Hilaire
TSponseller B Smith J, Thompson G, El-Hawary R, and Pediatric
Spine Study Group.202 1. No Difference in the Rates of Unplanned
Return to the Operating Room Between Magnetically Controlled
Growing Rods and Traditional Growth Friendly Surgery for Children
With Cerebral Palsy, ] Pediatr Orthop.

Swarup |, MacAlpine EM, Mayer OH, Lark RK, Smith ], Vitale M, Flynn JM,
Anari |B, Pediatric Spine Study Group, and Cahill PJ. 202 1. Impact of
growth friendly interventions on spine and pulmonary outcomes of
patients with spinal muscular atrophy, Eur Spine |, 30: 768-74.

Varley ES, Pawalek |B, Mundis GM, Oetgen ME, Sturm B Akbarnia
BA, Pediatric Spine Study Group, and Yaszay B. 2021. The role
of traditional growing rods in the era of magnetically controlled
growing rods for the treatment of early-onset scoliosis, Spine
Deform, 9: 1465-72.

Verhofste BR Emans B, Miller PE, Birch CM, Thompson G, Samdani A,
Sanchez Perez-Grueso F|, McClung AM, Glotzbecker MP and
Pediatric Spine Study Group. 202 1. Growth-Friendly Spine Surgery
in Arthrogryposis Multiplex Congenita, ] Bone Joint Surg Am, 103:
715-26.

Presentations

Ellen Parker, Mohammed Al Anazi, Pediatric Spine Study Group, El-
Hawary R. Low Radius of Curvature Growth Friendly Implants
Increase the Risk of Developing Clinically Significant Proximal
Junctional Kyphosis. Presented at the International Congress on
Early Onset Scoliosis (ICEOS) Annual Meeting.

El-Hawary R, Hanford C, Miyanji F, Parent S, Pediatric Spine Study Group.
Mid-term follow-up on 180 AIS patients treated with selective
thoracic vertebral body tethering vs selective thoracic fusion .
Presented at the International Congress on Early Onset Scoliosis
(ICEOS) Annual Meeting.

Gomez JA, Hwang S, Gupta P, Samdani A, Sponseller B Garg S, Skaggs D,
Boden E, Lo Y, Hanstein R, Vitale M, Pediatric Spine Study Group.
Posterior-only Resection of Single Hemivertebrae with 2-level or
>)-level Fusion - Can We Improve Outcomes? Presented at the
International Congress on Early Onset Scoliosis (ICEOS) Annual
Meeting.

Abdullah A, Parent S, Miyanji F, Smit K, Murphy J, Skaggs D, Gupta FVitale
M, Ouellet J, Saran N, Cho R, El-Hawary R, Pediatric Spine Study
Group. Risk of Early Complication Following Anterior Vertebral
Body Tethering for Idiopathic Scoliosis. Presented at the Pediatric
Orthopaedic Society of North America (POSNA) Annual Meeting.

Ahmady A, Parker B, Gagnier J, Brooks |T, Cahill PJ, Fitzgerald RE, Flynn
JM, Sturm PF,Vitale MG, Li'Y, Pediatric Spine Study Group.When is
pelvic fixation necessary in children with hypotonic neuromuscular
scoliosis (NMS) treated with growing instrumentation? Presented
at Scoliosis Research Society (SRS) Annual Meeting.

Ames R, Rios F Shahidi B, Monjazeb B, Kerr W, El Sabaie H, Hosseini P,
Pahys J, Hwang S, Samdani A, Andras L, Oetgen M, Newton FYaszay
B, Mundis G, Akbarnia B, and The Pediatric Spine Study Group.
Proximal Level Selection in Magnetically Controlled Growing Rods:
T2 or T3 May Be Protective Against UPROR. Presented at the
International Congress on Early Onset Scoliosis (ICEOS) Annual
Meeting.

Anari J, Ramo B, Mayer O, Matsumoto H, Brooks |T, Andras L, Truong W,
Li G, Schwend R Weinstein S, Flynn J, Oetgen M, Smith |, Pediatric
Spine Study Group, Cahill P Magee L, Bram |, Lark R, Fitzgerald R,
Karlin L, Roye D. Outcomes and Complications in Management of
Congenital Myopathy Associated Early-Onset Scoliosis. Presented
at the Pediatric Orthopaedic Society of North America (POSNA)
Annual Meeting.

Bowker R, Morash K,Yazsay B, Andras L, Sturm B Sponseller EThompson
G, El-Hawary R, Pediatric Spine Study Group. Scoliosis Flexibility
Correlate with Post-Operative Outcomes Following Growth
Friendly Surgery. Presented at the Pediatric Orthopaedic Society of
North America (POSNA) Annual Meeting.

Brooks |T, Sukkarieh H, Sawyer ], El-Hawary R, Murphy R, Flynn |, Wright
P Hardee M, Anari |, Pediatric Spine Study Group, Fitzgerald R.
Time to Retire or Time to Wise Up? The Generational Differences
in Utilization of Growth Friendly Treatments Presented at the
International Congress on Early Onset Scoliosis (ICEOS) Annual
Meeting.

Chen AV, Skaggs D, Compton E, lllingworth KD, Pediatric Spine Study
Group, Andras LM. Do Rib or Spinal Proximal Anchors in Growing
Rod Constructs Yield More Length Gain Over Time? Presented
at the International Congress on Early Onset Scoliosis (ICEOS)
Annual Meeting.

Compton E, Gupta B Gomez J, lllingworth K, Skaggs D, Sponseller P
Samdani A, Hwang S, Oetgen M, Schottler J, Thompson GH, Vitale
M, Smith |T, Andras L, Pediatric Spine Study Group. How low
can you go! Evaluation of Implant Density in Growing Construct
Conversion to Posterior Spinal Fusion for Early Onset Scoliosis.
Presented at the Pediatric Orthopaedic Society of North America
(POSNA) Annual Meeting.



Garg S, Kim E, Gupta R Woon R, Pediatric Spine Study Group. Current
Practices for Running Expansion Clinics for Patients with Magnetic
Controlled Growth Rods (MCGR): Survey of Experts. Presented
at the Pediatric Orthopaedic Society of North America (POSNA)
Annual Meeting.

Glotzbecker MPF Du J, Dumaine A, Kelly D, Sturm P.Ramo B, Pediatric Spine
Study Group. Can traction films predict cast correction? Presented at
the International Congress on Early Onset Scoliosis (ICEOS) Annual
Meeting.

Guzek R, Murphy R, Hardesty C, Emans ], Garg S, Smith J, Thompson G,
Roye B, Glotzbecker MP Sturm P Snyder B, Poon S, Poe-Kochert,
Anari J. Characterizing Mortality in Patients with Early Onset Scoliosis.
Presented at Scoliosis Research Society (SRS) Annual Meeting.

Guzek R, Murphy R, Pediatric Spine Study Group, Hardesty C, Anari
J, Emans J, Garg S, Smith J, Thompson G, Roye B, Glotzbecker MP
Sturm P, Snyder B, Poon S, Poe-Kochert C. Characterizing Mortality
in Patients with Early Onset Scoliosis. Presented at the Pediatric
Orthopaedic Society of North America (POSNA) Annual Meeting.

Hardee M, Murphy R, El-Hawary R, McDonald T, Sponseller F Vitale M,
Oetgen M, Wright P Bhanat E, Fitzgerald R, Cahill B Sukkarieh H,
Brooks JT, Pediatric Spine Study Group. Quantity vs. Quality of Distal
Fixation in Early Onset Neuromuscular Scoliosis: Does it Matter?
Presented at the Pediatric Orthopaedic Society of North America
(POSNA) Annual Meeting.

Hardesty C, Murphy RF, Sawyer |, Flynn J, Emans J, Smith ], Sponseller P
Ramirez N, Pediatric Spine Study Group. Leave it Alone: The Natural
History of Growth Friendly Graduates Without a Final Fusion.
Presented at the International Congress on Early Onset Scoliosis
(ICEOS) Annual Meeting.

Hariharan A, Shah A, Pargas C, Petfield |, Baldwin M, Sponseller B Yaszay
B, Glotzbecker MP Cahill B Bastrom T, Pediatric Spine Study Group,
Harms Study Group. Definitive Fusions are Better than Growth
Friendly Procedures for Juvenile Patients with Cerebral Palsy and
Scoliosis: A Prospective Comparative Cohort Study. Presented at the
Pediatric Orthopaedic Society of North America (POSNA) Annual
Meeting.

Heffernan MyJ, Younis M, Glotzbecker MP, Garg S, Leonardi C, Brooks |T,
Sturm B Poon S, Sponseller B Vitale MP, Emans |, Roye B, Pediatric
Spine Study Group. The Effect of Surgeon Experience on Frequency
and Severity of Complications Associated with Growth Friendly
Instrumentation. Presented at the International Congress on Early
Onset Scoliosis (ICEOS) Annual Meeting.

Henstenburg J, Sturm P, Blakemore L, Li Y, lhnow SB, Shah SA, Pediatric
Spine Study Group. Does Bracing Improve HRQol after Casting for
Early Onset Scoliosis! Presented at the International Congress on
Early Onset Scoliosis (ICEOS) Annual Meeting.

Hwang, Sponseller; Andras, Cheung, Gomez, Gupta, Pahys, Ishmael, Pediatric
Spine Study Group. Samdani. Expect complications when managing
dystrophic neurofibromatosis | related early onset scoliosis and a
reprieve with conversion to fusion. Presented at the International
Congress on Early Onset Scoliosis (ICEOS) Annual Meeting.

lyer RR, Fano AN, Matsumoto H, Sinha R, Roye BD, Vitale MG, Anderson
RC.Younger Age at Spinal Cord Detethering is Potentially Associated
with a Reduced Risk of Curve Progression in Children with Early
Onset Scoliosis. Presented at the International Congress on Early
Onset Scoliosis (ICEOS) Annual Meeting.

Keil L, Nash A, Stirmer T, Golightly Y, Lin F, Stone J, Sanders JO, Louer
CR. Matched Comparison of Growing Rods versus Primary Posterior
Spinal Fusion in “Tweeners” with Early Onset Scoliosis. Presented
at the Pediatric Orthopaedic Society of North America (POSNA)
Annual Meeting.

Kunes JA,Raman D, Matsumoto H, Boby A, Fedorak G, Garg S, Pahys |, Roye
B, Vitale M, Pediatric Spine Study Group. Impact of the COVID-19
Pandemic on Health-related Quality of Life in Children with Early
Onset Scoliosis. Presented at the International Congress on Early
Onset Scoliosis (ICEOS) Annual Meeting.

Kwan K Tang C, Parent S, El-Hawary R, Miyanji F Cheung K. Does LIV
selection affect radiographic outcomes in vertebral body tethering?
Analysis of a prospective case series of 102 patients from the Pediatric
Spine Study Group Database. Presented at Scoliosis Research Society
(SRS) Annual Meeting.

LaBarge M, Swarup |, Oetgen M, Sponseller B Smith J, Guillaume T,
Louer C, Pediatric Spine Study Group. Do clinic performed MCGR
lengthenings happen as frequently as intended? A site-specific analysis
of magnetically-controlled growing rod treatment intervals. Presented
at the International Congress on Early Onset Scoliosis (ICEOS)
Annual Meeting.

Levine S, Hammoor B, Morris A, Arora S, Boby A, Matsumoto H, Fields M,
Oetgen M, St. Hilaire T, Ramo B, Anderson R, Smith J,Vitale M, Skaggs
D, Pediatric Spine Study Group. Looking Under the Hood: Factors
that Drive Successful Study Group Participation and Publications in
Pediatric Spine Programs. Presented at the Pediatric Orthopaedic
Society of North America (POSNA) Annual Meeting.

Li Y, St. Hilaire T, Anderson |, Erickson M, Mcintosh A, Sturm P, Skaggs D,
Vitale M, El-Hawary R, Pediatric Spine Study Group. Actuator End
Cap Separation in Magnetically Controlled Growing Rods (MCGR).
Presented at the Pediatric Orthopaedic Society of North America
(POSNA) Annual Meeting.

LiY, Swallow ), Gagnier J, Smith J T, Murphy RF, Cahill B Sponseller F, Pediatric
Spine Study Group.When is pelvic fixation necessary in children with
cerebral palsy (CP) scoliosis treated with growing instrumentation?
Presented at the Pediatric Orthopaedic Society of North America
(POSNA) Annual Meeting.

Mackey C, Hanstein R, Vaughan M, St. Hilaire T, Luhmann S, Vitale M,
Glotzbecker MP Samdani A, Parent S, Pediatric Spine Study Group,
Gomez |. Early Outcomes of Magnetically Controlled Growing Rods
(MCGRs), Posterior Final Fusion (PSF) and Vertebral Body Tethers
(VBT) in Older Patients with Early Onset Scoliosis (EOS). Presented
at the Pediatric Orthopaedic Society of North America (POSNA)
Annual Meeting.

Mathew S, Marrache M, Vaughan M, St. Hilaire T, Sponseller B Larson AN,
Pediatric Spine Study Group. Does Casting and Bracing Prevent
Curve Progression in EOS Patients with Connective Tissue Disease?
Presented at the Pediatric Orthopaedic Society of North America
(POSNA) Annual Meeting.

Matsumoto H, Fano AN, Bonsignore-Opp L, Fields MWV, Roye BD, Akbarnia
B, Blakemore L, Flynn J, Skaggs D, Smith ], Snyder B, Sponseller P
McCarthy R, Sturm P, Roye D, Emans J, Vitale MG, Pediatric Spine
Study Group. Re-evaluating Clinical Uncertainty Among Treatment
Options for Early Onset Scoliosis: A |0-Year Update. Presented at
the International Congress on Early Onset Scoliosis (ICEOS) Annual
Meeting.




Matsumoto H, Fano AN, Herman E, Snyder B, Roye BD, Cahill F Ramo
B, Sponseller P Vitale MG, Pediatric Spine Study Group. Mortality in
Neuromuscular Early Onset Scoliosis Following Spinal Deformity
Surgery. Presented at the International Congress on Early Onset
Scoliosis (ICEOS) Annual Meeting.

Matsumoto H, Herman E, Cahill B Ramo B, Roye B, Vitale MG, Pediatric
Spine Study Group. Mortality in Patients with Neuromuscular Early
Onset Scoliosis Undergoing Spinal Deformity Surgery. Presented at
International Meeting on Advance Spine Techniques (IMAST).

Matsumoto H, Herman E, Cahill B Ramo B, Roye B, Vitale MG, Pediatric
Spine Study Group. Mortality in Patients with Neuromuscular Early
Onset Scoliosis Undergoing Spinal Deformity Surgery. Presented
at the Pediatric Orthopaedic Society of North America (POSNA)
Annual Meeting.

McMahon R, Morgan S), Snyder A, Pediatric Spine Study Group, Truong
W. Programmable implanted devices in early onset scoliosis: do
they change how we treat our patients? A survey of spine surgeons.
Presented at the International Congress on Early Onset Scoliosis
(ICEOS) Annual Meeting.

Miller K], Falkner D, Emans J, Smith JT, Flynn J, Sawyer |R, Pediatric Spine
Study Group. Long-term Follow-Up on Patient Reported Outcome
Measures in Early Onset Scoliosis. Presented at the International
Congress on Early Onset Scoliosis (ICEOS) Annual Meeting.

Mishreky A, Parent S, Miyanji F Murphy J, El-Hawary R, Pediatric Spine Study
Group. How Does BMI Affect post-op VBT outcomes? Presented
at the Pediatric Orthopaedic Society of North America (POSNA)
Annual Meeting.

Murphy JS, Shaw KA, Matsumoto H, Parent S, Sachwani N, El-Hawary R,
Skaggs D, Newton PO, Blakemore L, Vitale M, Samdani A, Pediatric
Spine Study Group, Welborn M. To Tether or Fuse? Significant
Equipoise Remains in Treatment Recommendations for Idiopathic
Scoliosis. Presented at the International Congress on Early Onset
Scoliosis (ICEOS) Annual Meeting.

Murphy RF, Neel GB, BS, Barfield WR, Anari |B, St. Hilaire T, Marshall MD,
Thompson GH, Emans |B, Akbarnia B, Smith |T, Mooney JF. Trends
in the Utilization of Implants in Index Procedures for Early Onset
Scoliosis from the Pediatric Spine Study Group. Presented at the
International Congress on Early Onset Scoliosis (ICEOQS) Annual
Meeting.

Photopoulos G, Hurry ], Brooks ], Fitzgerald R, Louer C, Murphy J, Shaw
K, Smit K, Pediatric Spine Study Group, El-Hawary R. Reliability of
Assessing Radiographic Growth Modulation from Anterior Vertebral
Body Tethering Surgery in Pediatric Scoliosis. Presented at the
International Congress on Early Onset Scoliosis (ICEOS) Annual
Meeting.

Prior A, Murphy RF Emans J, Thompson G, Sponseller B Smith J, Skaggs
D, Pediatric Spine Study Group. Why are graduates failing late? A
detailed investigation of patients with more than 2 years follow up.
Presented at the International Congress on Early Onset Scoliosis
(ICEOS) Annual Meeting.

Pulido N, Vitale M, Parent S, Milbrandt T, Miyanji F El-Hawary R, Larson
N, Pediatric Spine Study Group. Results of VBT for Non-Idiopathic
Patients: A Multicenter Study. Presented at the International Congress
on Early Onset Scoliosis (ICEOS) Annual Meeting.

Roye BD, Fano AN, Matsumoto H, QuanT, Garg S, Heffernan M, Sturm B f
Anari J, Fletcher N, Nelson S, Ramirez N, Larson N, Poon S, McIntosh
A, Vitale MG. Modified Clavien-Dindo-Sink System is Reliable for
Classifying Complications Following Surgical Treatment of Early
Onset Scoliosis. Presented at the International Congress on Early
Onset Scoliosis (ICEOS) Annual Meeting.

Saarinen A, Sponseller B Andras L, Skaggs D, Emans J, Thompson G,
Helenius |, Pediatric Spine Study Group. Outcomes of Magnetically
Controlled Growing Rods in Severe Early Onset Scoliosis. Presented
at the Pediatric Orthopaedic Society of North America (POSNA)
Annual Meeting.

Suresh KV, Marrache M, Sponseller B Pediatric Spine Study Group.
Salvaging of Magnetically Controlled Growing Rods in deep wound
infections does not lead to increased rates of recurrent infection in
Early Onset Scoliosis. Presented at Scoliosis Research Society (SRS)
Annual Meeting.

Suresh KV, Marrache M, Gomez |, Li Y, Sponseller F Pediatric Spine Study
Group. Can we save the MAGEC? Presented at the International
Congress on Early Onset Scoliosis (ICEOS) Annual Meeting.

Viraraghavan SG, Cahill B Anari J, Balasubramanian, S. Automatic
Classification of Deformity in Early Onset Scoliosis Patients Based on
X-ray Images. Presented at Scoliosis Research Society (SRS) Annual
Meeting.

Welborn M, Blakemore L, Hanford C,Rodgers F, Miyanji F, Parent S, Pediatric
Spine Study Group, El Hawary R.Thoracolumbar curve behavior after
selective thoracic Anterior Vertebral Body Tethering in Lenke |A vs
Lenke |C curve patterns. Presented at Scoliosis Research Society
(SRS) Annual Meeting.

Welborn M, Blakemore LC, Hanford C, Rodgers F, Mivanji F Parent S,
Pediatric Spine Study Group, EI Hawary R. Thoracolumbar curve
behavior after selective thoracic Anterior Vertebral Body Tethering in
Lenke A vs Lenke | C curve patterns. Presented at the International
Congress on Early Onset Scoliosis (ICEOS) Annual Meeting.

Welborn M, Hanford C, Blakemore LC, Miyanji F, Parent S, Pediatric Spine
Study Group, El-Hawary R. Clinical and radiographic factors impacting
outcomes in Skeletally Immature Patients Treated with AVBT with >
2year follow-up. Presented at the International Congress on Early
Onset Scoliosis (ICEOS) Annual Meeting.

Xu A, Marrache M, Hardesty CK, Groves M, Erickson MA, Murphy R,
Thompson G, Sponseller P Pediatric Spine Study Group. Baclofen
Pump Use: Complications After Growth-Friendly Instrumentation for
Early-Onset Scoliosis. Presented at Scoliosis Research Society (SRS)
Annual Meeting.

Xu AL, Marrache M, Hardesty C, Groves M, Erickson M, Murphy R,
Thompson G, Sponseller B Pediatric Spine Study Group. Post-
operative complications assessment for patients with early-onset
scoliosis and baclofen pump usage undergoing growth-friendly spinal
instrumentation surgeries. Presented at the Pediatric Orthopaedic
Society of North America (POSNA) Annual Meeting.



PSSG Leadership

PSSG Chair: Ron El-Hawary, MD
PSSGVice Chair: Michael Glotzbecker, MD

Education Chair
Education Chair (ICEOS Chair): Jack Flynn, MD
Education Vice Chair (ICEOS Co-Chair): Burt Yaszay, MD

Development Chair

Development Chair: Behrooz Akbarnia, MD
Development Vice Chair: Jeff Sawyer, MD

PSF Presidential Line:

Past President II: Behrooz Akbarnia, MD
Past President I: Ron El-Hawary, MD
President-Elect: Jack Flynn, MD
President: David Skaggs, MD

Vice President: Paul Sponseller, MD
Secretary: Michael Vitale, MD

.....

PSSG Team

Executive Director: Tricia St. Hilaire

Research Manager: Regina VWoon

Data Analyst: Majella Vaughan

Data Analyst: Tyler Farber

Data Analyst: Lauren Agatstein

Data Analyst: Tina Szocik

Registry Administrator: Jessica Morgan
Media & Communications: Genelyn Knapp

Leadership

Board of Directors

Behrooz Akbarnia, MD
Randy Betz, MD

Ron El-Hawary, MD
John Emans, MD

Jack Flynn, MD

Charlie Johnston, MD
Amer Samdani, MD

Jeff Sawyer, MD

David Skaggs, MD
Steve Schwartz

John Smith, MD

Paul Sponseller, MD
Tricia St. Hilaire, MPH
George Thompson, MD
Michael Vitale, MD
Muharrem Yazici, MD




-|  [§| Thank You!

We are grateful for the continued support we have received

through the year. The result of this generosity has allowed

us to progress in our mission to help children with spine
problems live longer; better lives.
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