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This patient is a 29-year-old, severely retarded man 
with Down's syndrome who has been a resident of a 
state facility for the mentally retarded for the past 26 
years. He had acquired a severe rigid equinus deform
ity of the right foot and the dorsal aspect of the foot 
was quite prominent over the superior surface of the 
navicular bone (Fig. 1). Because of this abnormality, 
he developed contractures of his knee flexor muscles, 

Fig. 1. Anterior view of patient's legs, showing normal 
leg and involved leg. 

Fig. 2. Lateral view of prosthesis and shoe with lift for 
normal leg. 

resulting in a loss of about 20 degrees of complete 
knee extension. Hip motion demonstrated tightness 
of the hip flexors and abductors. 

This patient was evaluated by an orthopedic sur
geon and a physiatrist at a regularly scheduled visit 
to an orthopedic clinic. They believed that surgical 
correction would not be beneficial and referred the 
patient to the prosthetic laboratory at a regional 
rehabilitation hospital. He was again evaluated at an 
amputee clinic by the clinic team. The team members 
concluded that a plastic prosthesis designed to allow 
adequate weight bearing would enhance the patient's 
comfort when walking and would facilitate proper 
gait. 

Evaluation of this patient's gait at stance phase 
revealed right lower extremity weight bearing on the 
toes and anterior aspect of the metatarsal heads. The 
toes were hyperextended to about 85 degrees. The 
right ankle was fixed in plantar flexion at 80 degrees; 
slight inversion also was present. The right knee and 
hip joints were in about 20 degrees of flexion. Right 
hip contracture of the adduction muscles resulted in 
a 9-degree loss of motion. When walking, the patient's 
right metatarsal heads made floor contact at the heel 
strike phase and forward progression continued by 
rolling over the toes. In this position, the right lower 
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Fig. 3. Anterior view of patient wearing prosthesis and 
shoe. 

extremity was functionally too long, and attempts at 
walking would last from 6 to 10 feet before the patient 
gave up. 

The prosthesis was designed so the patient would 
distribute his weight bearing between the metatarsal 
heads and the heel. Emphasis was given to establish
ing proper heel and toe lever arms for as optimal a 
gait pattern as possible. A plaster impression of the 
right foot was made with the foot in as much correc
tion as possible. Prosthetic build-ups were made for 
the medial and lateral malleoli and for the tibial crest. 
The cast was widened in the area of the metatarsal 
heads and toes to accommodate the widening of the 
foot on weight bearing. A soft insert liner was made 
for the prosthesis. The shell was made of polyester 
resin with Dacron® felt, nylon, and fiberglass in
cluded for strength. An anterior door with Velcro 
fasteners was also fabricated, creating a two-part 
prosthesis. A crepe build-up was fitted on the bottom 
surface for proper static alignment as indicated by the 
patient's physical status. This build-up was further 
modified with the patient walking to achieve an 

optimal dynamic alignment. A sole elevation was 
applied to the left shoe to establish equal functional 
leg lengths (Fig. 2). 

With the prosthesis, weight bearing was estimated 
to be about 75 percent on the metatarsal heads and 
25 percent on the plantar surface and heel of the foot. 
The patient's gait pattern was greatly enhanced. He 
began walking considerably longer distances and be
came a functional independent walker within his 
living situation. He wore the prosthesis from the time 
he got up in the morning until retiring at night. Minor 
socket modifications were carried out as indicated 
(Figs. 3, 4). 

The patient was reevaluated one year later by the 
orthopedic clinic team and found to be functioning 
very well. About 18 months after discharge, he dem
onstrated a gait deviation and frequently refused to 
wear the prosthesis. Reevaluation revealed that 
changes had occurred in his right foot and refitting of 
a new prosthesis was indicated. A new prosthesis was 
made and the patient resumed the previous functional 
activity level he had attained. 

Fig. 4. Lateral view of patient wearing prosthesis, shoe, 
and trousers. 
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