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To the Editor,
Dear Sir
A Letter to the Editor has expressed some concerns 

regarding our paper “Anterior Distal Femur Hemiepiphy
seodesis (ADFH) in Children with Cerebral Palsy.”1 First, 
we would like to thank the author for their interest in our 
study. We appreciate the opportunity to elaborate on some 
of the salient points of this modified Delphi analysis and 
literature review.

We agree that guided growth for the correction of knee 
flexion deformity is not a novel procedure. While there 
has been an evolution of surgical technique from staples 
to tension band anterior plates to percutaneous screws, the 
literature has lacked consensus regarding optimal surgical 
indications for this surgery in children with cerebral palsy. 
Therefore, the purpose of this paper was to describe the 
results using a modified Delphi technique to develop con
sensus regarding the surgical indications for ADFH in 
children with cerebral palsy.

While tension band plating has been previously 
described by Klatt and Stevens,2 a series of papers have 
observed increased prevalence of pain associated with 
plate and screw constructs in children with cerebral 
palsy.3,4 The technique of anterior percutaneous distal 
femur hemiepiphyseodesis has been well described previ
ously.5 When comparing plate and screw versus percuta
neous screws constructs, percutaneous screws have been 
shown to have equivalent rates of knee flexion contracture 
correction with a lower prevalence of postoperative pain 
compared to plate and screw constructs.3 It is for the 
above reasons that this group of experts prefers screws 

compared to plate and screws for ADFH in children with 
cerebral palsy.

We agree with this author that ADFH is a much less
invasive procedure than distal femoral extension osteot
omy, and perhaps explains why in our Delphi we achieved 
consensus in indicating this procedure for both ambulant 
and nonambulant children. We believe that the discomfort 
and crepitation associated with plate and screw constructs 
can be avoided using percutaneous screws.

As identified in our modified Delphi process, this group 
of experts recommended performing ADFH toward the 
end of growth when there is at least 2 years of growth 
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remaining. We would agree that if the screws are placed 
flush to the bone, hardware removal may be more challeng
ing. Leaving the screws 2–4 mm proud at the time of inser
tion facilitates later hardware removal. While screws can 
bend due to the power of the distal femur physis, we have 
not had a problem removing them if they are proud 2–4 mm.

Finally, we respectfully disagree with the author’s state
ments regarding the utility of gait analysis following 
ADFH for knee flexion contracture. The decision regard
ing patellar tendon advancement surgery is more nuanced 
than simply achieving full extension on radiographs.6,7 
Correction of knee extensor insufficiency is often neces
sary to correct crouch gait. Full passive knee extension 
does not preclude the possibility of a deficient knee exten
sor mechanism, and patellar tendon advancement or short
ening may be necessary to achieve optimal improvement 
of crouch gait and lever arm function. The results of our 
modified Delphi demonstrate that consideration of patella 
tendon advancement or shortening should occur when 
clinical extensor lag exists. Review of the radiographs 
here demonstrate correction of knee flexion contracture; 
however, this alone does not rule out the possibility of per
sistent knee extensor insufficiency during gait. The radio
graphs demonstrate the presence of patella alta, suggesting 
that there is a possibility of persistent lever arm dysfunc
tion. The determination of the need for patellar tendon 
advancement or shortening should be based on the pres
ence of an extensor lag on clinical examination and kine
matic/kinetic evidence of knee extensor deficiency during 
gait, not solely on the radiographic absence or presence of 
full knee extension, or the absence or presence of patella 
alta. The Xray is, at best, an intermediate variable in the 
decisionmaking process.

Once again, we thank the author for their interest in our 
study. Their comments and questions have given us the 
opportunity to elaborate on the surgical indications for 
ADFH in children with cerebral palsy. These indications 
can provide a template for future prospective study.

Sincerely,

Benjamin J Shore
James McCarthy
M Wade Shrader

Kerr Graham
K Matthew Veerkamp

Erich Rutz
Hank Chambers
Unni Narayanan

Tom F Novacheck
Kristan Pierz

Thomas Dreher
Jason Rhodes
Jeffery SHilt

Tim Theologis
Anja Van Campenhout

Robert M Kay

Author contributions

B.J.S. contributed to the conception and design, drafting of the 
article, acquisition of the data, critical revision of the article for 
important intellectual content, and final approval of the article.
J.M. contributed to the conception and design, drafting of the 
article, acquisition of the data, critical revision of the article for 
important intellectual content, administrative, technical, or logis
tic support; final approval of the article.
M.V. contributed to the conception and design; acquisition of the 
data; analysis and interpretation of the data; drafting of the arti
cle; critical revision of the article for important intellectual con
tent; Final approval of the article; statistical expertise; obtaining 
of funding; administrative, technical, or logistic support; collec
tion and assembly of data.
The remaining authors contributed to conception and design, 
drafting of the article, critical revision of the article for important 
intellectual content, and final approval of the article.

Declaration of conflicting interests

The author(s) declared the following potential conflicts of inter
est with respect to the research, authorship, and/or publication 
of this article: J.M. has received research support in royalties 
and as a consultant for Nuvasive, has received consulting fees 
from Synthes, and has received royalties from WoltersKluwer
HealthLippincott Williams & Wilkins, all outside of the scope 
of the submitted work. He has also been an unpaid consultant 
for OrthoPediatrics and is a board member of the Pediatric 
Orthopedic Society of North America.
M.W.S. is a member of the Editorial Board of the Journal of the 
Pediatric Orthopedic Society of North America, is a member of 
the National Advisory Board (NIH) on Medical Rehabilitation 
Research, and the Eunice Kennedy Shriver National Institute of 
Child Health and Human Development (NICHD), all outside the 
scope of the submitted work.
K.G. has received research support from NHMRCCRE CPAchieve 
and is on the Surgeon’s Advisory Board of OrthoPaediatrics Corp. 
H.C. has received personal fees from OrthoPaediatrics Corp. and 
Allergan Corp., outside the scope of the submitted work.
J.R.D. is a consultant and board member of OrthoPaediatrics 
Corp., outside the scope of the submitted work.
J.R. has received personal fees from OrthoPaediatrics Corp., out
side the scope of the submitted work and research support Smith 
Nephew Corp and is on Editorial Board of Gait and Posture.
R.M.K. owns stock in Zimmer/Biomet, Medtronic, Pfizer, and 
Johnson and Johnson, is on the Editorial Board of the Journal of 
Pediatric Orthopedics and his son works for Intrinsic Therapeutics, 
outside the scope of the submitted work.

Ethical approval

All procedures performed in studies involving human partici
pants were in accordance with the ethical standards of the institu
tional and/or national research committee and with the 1964 
Helsinki Declaration and its later amendments or comparable 
ethical standards. This article does not contain any studies with 
animals performed by any of the authors.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.



294 Journal of Children’s Orthopaedics 17(3)

Informed consent

No patients or clinical subjects, informed consent was not 
required.

ORCID iDs

Jon R. Davids  https://orcid.org/0000000216396519

Robert M Kay  https://orcid.org/0000000244986815

References

 1. Shore BJ, McCarthy J, Shrader MW, et al. Anterior dis
tal femoral hemiepiphysiodesis in children with cerebral 
palsy: establishing surgical indications and techniques using 
the modified Delphi method and literature review. J Child 
Orthop 2022; 16(1): 65–74.

 2. Klatt J and Stevens PM. Guided growth for fixed knee flex
ion deformity. J Pediatr Orthop 2008; 28(6): 626–631.

 3. Nazareth A, Gyorfi MJ, Rethlefsen SA, et al. Comparison 
of plate and screw constructs versus screws only for ante
rior distal femoral hemiepiphysiodesis in children. J Pediatr 
Orthop B 2020; 29(1): 53–61.

 4. AlAubaidi Z, Lundgaard B and Pedersen NW. Anterior 
distal femoral hemiepiphysiodesis in the treatment of fixed 
knee flexion contracture in neuromuscular patients. J Child 
Orthop 2012; 6(4): 313–318.

 5. Kay RM and Rethlefsen SA. Anterior percutaneous hemi
epiphysiodesis of the distal aspect of the femur: a new tech
nique: a case report. JBJS Case Connect 2015; 5(4): e95.

 6. Bittmann MF, Lenhart RL, Schwartz MH, et al. How does 
patellar tendon advancement alter the knee extensor mecha
nism in children treated for crouch gait. Gait Posture 2018; 
64: 248–254.

 7. Stout JL, Gage JR, Schwartz MH, et al. Distal femoral exten
sion osteotomy and patellar tendon advancement to treat per
sistent crouch gait in cerebral palsy. J Bone Joint Surg Am 
2008; 90(11): 2470–2484.

https://orcid.org/0000-0002-1639-6519
https://orcid.org/0000-0002-4498-6815

