
Accepted Manuscript

Title: How does Patellar Tendon Advancement alter the Knee
Extensor Mechanism in Children Treated for Crouch Gait?

Authors: Moria F. Bittmann, Rachel L. Lenhart, Michael H.
Schwartz, Tom F. Novacheck, Scott Hetzel, Darryl G. Thelen

PII: S0966-6362(18)30676-3
DOI: https://doi.org/10.1016/j.gaitpost.2018.06.005
Reference: GAIPOS 6122

To appear in: Gait & Posture

Please cite this article as: Bittmann MF, Lenhart RL, Schwartz MH, Novacheck
TF, Hetzel S, Thelen DG, How does Patellar Tendon Advancement alter the Knee
Extensor Mechanism in Children Treated for Crouch Gait?, Gait and Posture (2018),
https://doi.org/10.1016/j.gaitpost.2018.06.005

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.gaitpost.2018.06.005
https://doi.org/10.1016/j.gaitpost.2018.06.005


1 
 

How does Patellar Tendon Advancement alter the Knee 

Extensor Mechanism in Children Treated for Crouch Gait? 
 

Moria F. Bittmanna, Rachel L. Lenharta, Michael H. Schwartzb,c, Tom F. Novacheckb,c, Scott 

Hetzeld, Darryl G. Thelena,d,e,* 

 

aDepartment of Mechanical Engineering, University of Wisconsin-Madison, USA 

bGillette Children's Specialty Healthcare, USA 

cUniversity of Minnesota – Twin Cities, Department of Orthopaedic Surgery, 

dDepartment of Orthopedics and Rehabilitation, University of Wisconsin-Madison, USA 

eDepartment of Biomedical Engineering, University of Wisconsin-Madison, USA 

 
* Corresponding Author 

 

dgthelen@wisc.edu 
 

608-262-1902 

 

Abstract:  

Background: The patellar tendon advancement (PTA) procedure, often coupled with a distal 

femoral extension osteotomy (DFEO), is increasingly used to treat persistent crouch gait. In this 

study, we investigated relationships between patellar position, knee flexion, and the patellar 

tendon moment arm in children treated with the DFEO and PTA procedures. 

Methods: We retrospectively analyzed pre- and post-operative radiographs and gait metrics 

from 63 knees that underwent DFEO and PTA procedures at Gillette Children’s Specialty 

Healthcare. A computational musculoskeletal model of the knee was used to simulate the PTA 

procedure and predict the effects on the patellar tendon moment arm. 

Results: Approximately 80% of the knees exhibited patella alta prior to surgery. Post-

operatively, 86% of the knees exhibited patella baja. The surgically altered patella position 

produced a 13% increase in the patellar tendon moment arm in extended knee postures, which 
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