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INTRODUCTION 

Charcot Marie Tooth (CMT) is the most frequently 
seen hereditary neuropathy with an estimated 
prevalence of 17-40 per 100,000 individuals affected 
by the disease.  The typical patient with CMT shows 
symptoms of the disease within the first two decades 
of life, and experiences a slow progression of 
symptoms as the individual continues to age 
(Pareyson 2004). 

The clinical presentation of individuals with CMT 
varies greatly, even within any one of the 70 different 
types of the disease.  Common symptoms include 
weakness, decreased muscle size, and sensory 
impairment.  Distal weakness of the lower extremities 
can affect balance, endurance and efficient clearance 
during swing phase.  The muscle imbalance causes 
rigid contractures of the foot and ankle which 
eventually lead to inefficient gait patterns, increased 
fatigue, (Hoellwarth JS et al; Yagerman 2012) and 
possibly pain. 

The literature on orthotic management for patients 
with CMT is extremely limited, with even less 
research on pediatric patients.  This creates a 
significant challenge for orthotists treating growing 
children with CMT 

CASE DESCRIPTION 

A female patient was first seen by neurology at age 
three for evaluation of gross motor delay, abnormal 
waddling crouch gait, wide base of support, and 
difficulty clearing toes.  The patient was seen at a 
multidisciplinary neuromuscular clinic by age four with 
a confirmed diagnosis of CMT type 2A (MFN2 
deficiency related HMSN II peripheral neuropathy).  
The patient demonstrated progressively worse foot 
and ankle alignment, as well as decreased balance 
and strength.  Physical therapy was initialed and the 
patient was also evaluated for day and night-time 
orthotic management. 

MATERIALS AND METHODS 

Two separate pairs of custom day-time orthoses were 
fabricated for the patient as well as a pair of positional 
night-time orthoses to prevent further deformity and 
loss of range of motion.  The first pair was a custom 
lightweight polymer PLS/SMO (PAFOs) design made 
by CasecadeDafo™.  The second pair was made with 
a carbon fiber shank thermoformed into a polymer 
SMO and proximal calf cuff (CFAFOs).  Sagittal and 
frontal plane photographs were taken of her gait, and 
6 minute walk tests were performed in both sets of 
orthoses.  Due to the patient’s age, the mother 
completed the Activities-specific Balance Confidence 
(ABC) Scale for the patient’s performance in both sets 

of orthoses.  All tests were repeated with the patient 
barefoot.   

RESULTS 

The results indicated that the CFAFOs allowed the 
single subject to walk a longer distance as compared 
to the PAFOs and barefoot.  Similar findings were 
observed in the ABC scores, which indicated that the 
subject was more confident that she would maintain 
her balance while wearing the CFAFOs compared to 
PAFOs or barefoot.  Finally, improved lower extremity 
kinematics were seen in the split frame photographs. 

 

DISCUSSION 

Based on the findings, the CFAFOs proved to be the 
more appropriate and preferred design for this four-
year-old patient with CMT.  The patient also preferred 
the CFAFOs because she was able to “run faster.” 

CONCLUSION 

While the common treatment for patients with 
peripheral neuropathies such as CMT is to use a light 
weight carbon PLSAFO, it is important to control the 
progressive foot changes of the pediatric patient, 
while also giving assistance in clearance and energy 
return.  A hybrid design appears to both control the tri-
planar tendencies of the young patient’s foot and give 
energy return, as demonstrated in the increased 
distance obtained during the 6 minute walk test. 

CLINICAL APPLICATIONS 

Clinicians have many options when treating patients 
with peripheral neuropathies.  When evaluating the 
specific needs of the pediatric patient, clinicians 
should consider custom hybrid designs which give 
benefits from both the customized fit and the 
lightweight properties of carbon fiber.  
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 ABC SCORE 6 MINUTE 
WALK TEST 

Barefoot 49.375% 239 meters 

PAFOs 61.25% 391 meters 

CFAFOs 70.625% 412 meters 

 


