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Case Study 
This is a 12-year-old female who was born at 32 weeks 
gestation and was subsequently diagnosed with cerebral 
palsy and periventricular leukomalacia. She did not walk 
until the age of 3 and then with a walker. She has never 
received Botox, but she did undergo a soft-tissue surgery 
at the age of 8, including gastrocnemius recessions and 
hamstring lengthening. She receives weekly physical 
and occupational once a week through the school. She is 
mainstreamed in a typical classroom, and she is toilet 
trained, although she needs some assistance in the bath-
room. Her parents are concerned about 

her progressive collapse into crouch, with increasing 
knee flexion. They want to discuss how to correct this, 
and she presents to the Cerebral Palsy Clinic and to the 
Gait Laboratory for preoperative assessment and surgical 
planning.   

Her past medical history is significant only for her CP; 
she does not take any medications.   

Her physical exam is noted in Table 1, which is notable 
for mild bilateral hip flexion contractures and marked 
knee flexion contractures. She also has internal hip rota-
tion and external tibial torsion on the left. 
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Table 1. Preoperative Physical Exam 

She has poor motor control with increased tone (with increased Ashworth scores) in all muscle units in 
her bilateral legs. Knee radiographs showed significant patella alta (Figure 1). 

         

 

Figure 1. Preoperative Hip Radiographs 

Figure 2. Preoperative Temporodistance Parameters 
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Figure 1. Preoperative Knee Radiographs 

 

Temporodistance parameters showed that she walked with an overall slow gait compared to age-matched  
typically developed children used as controls. She also had a low Gait Deviation Index (GDI) bilaterally,  
but worse on the left (Figure 2). 
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Figure 2.  Preoperative Temporodistance Parameters 

 

Selected kinematics plots obtained from her gait analysis shows abnormalities in her sagittal joint angles 
at the pelvic, hip, knee, and ankle (Figures 3, 4, 5, and 6). She has mild increased hip flexion in mid-
stance, with normal, but variable pelvic tilt. She has internal hip rotation on the left, with bilateral tibial 
torsion, worse on the left. Her most striking finding on the kinematics is the severe knee flexion through-
out the gait cycle. Pedobarographs show valgus foot position on the left and near normal foot position on 
the right (Figure 7).   
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Figure 3.  Preoperative Pelvic Kinematics 

 

Figure 4. Preoperative Hip Kinematics 
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Figure 5. Preoperative Knee Kinematics 

 

Figure 6. Preoperative Ankle Kinematics 
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 Figure 7. Preoperative Pedobarograph 
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