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Below-the-knee amputees are subject to complica
tions that can delay or prevent ambulation with a 
prosthesis. 

The problems encountered by the patient described 
here were so severe that it was questionable whether 
successful prosthetic fitting and gait training could be 
achieved. The two treatment devices responsible for 
successful rehabilitation were a plaster-and-metal 
splint and a nonremovable above-the-knee plaster 
pylon. 

The patient was a 59-year-old white man with a 
history of mild left hemiparesis (with the only obvious 
residual effect being a hypersensitivity to pain), dia
betes, hypertension, and hypertensive cardiovascular 
disease. He underwent a left below-the-knee ampu
tation for circulatory complications on April 19, 1976. 
After healing, the patient was discharged with a tem
porary below-the-knee plaster pylon. He fell at home 
and consequently developed an infection in the distal 
end of the residual limb over the tibia. The patient 
then suffered a severe episode of angina and in June 
1976 was hospitalized again. The situation was further 
complicated by his hypersensitivity to pain. He kept 
his hip and knee flexed when in pain and this position 
contributed to the development of a knee flexion 
deformity of 85 degrees with further flexion to 130 
degrees. By September 8, 1976, the patient's medical 
condition had stabilized, and he was referred to Ma-
gee Memorial Rehabilitation Center in Philadelphia 
for management of his knee flexion tightness, with 
the goal of prosthetic fitting and gait training. 

TREATMENT OF FLEXION DEFORMITY 

To achieve prosthetic fitting, the knee flexion de
formity had to be reduced. A prosthesis in which the 

patient would kneel to bear weight was impractical. 
The length of the residual limb was 7.5 in (19 cm) 
from the medial tibial plateau to the end of the tibia, 
and in a kneeling position it would stick out poste
riorly, making it impossible for the patient to wear 
trousers. 

To increase the patient's range of motion, a daily 
treatment program was instituted, consisting of 5 
minutes of continuous ultrasound to the popliteal 
space followed by 30 minutes of passive and active 
stretching.1 In addition, the patient wore a plaster-
and-metal splint, which kept his hamstring muscles 
in prolonged stretch (Fig. 1). This splint consisted of 
metal bars positioned along the medial and lateral 
midlines of the lower extremity and held in place by 
cylindrical casts above and below the knee, leaving 
the knee joint exposed. The metal bars had a hinged 
joint aligned with the center of the femoral condyles. 
This hinged joint had a custom-made adjustable knee 
lock,* which allowed flexion and extension of the 
knee but which could be secured in any position of 
the flexion-extension range of motion. Thus, tension 
was placed on the internal structures holding the knee 
in flexion, and then the splint secured. Because of this 
24-hour tension, the hamstring muscles and posterior 

* Similar commercially made device available from Becker Or
thopedic Appliance Co, 1776 S Woodward Ave, Birmingham, MI 
48011. 
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Fig. 1. Plaster-and-metal splint with adjustable knee 
lock. 
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Fig. 2. Nonremovable 
above-the-knee plaster 
socket with adjustable 
shank and "solid ankle 
cushion heel" foot at
tached. 

capsule were gradually stretched. The use of this type 
of splint for correcting knee flexion deformities was 
advocated by Rhinelander and Ropes in 1945.2 

After 14 days the knee range of motion reached 45 
degrees with further flexion to 130 degrees, and at
tempts at continued stretching produced intolerable 
pain. Roentgenograms revealed that the tibia was 
slipping posteriorly in relation to the femur. Surgery 
was necessary, and a posterior capsulotomy and a 
hamstring muscle-lengthening operation were per
formed on November 11, 1976. The patient's leg was 
immobilized for 18 days following surgery, resulting 
in shortening of the quadriceps femoris muscles. 
When therapy resumed on November 29, 1976, the 
patient's knee flexion had increased from 25 degrees 
with further flexion to 45 degrees, compared to the 
original deformity of 85 degrees with further flexion 
to 130 degrees. 

GAIT TRAINING 

A patellar-tendon-bearing plaster pylon was tried, 
but the patient was not able to bear weight over the 
normal weight-bearing areas because of his hypersen
sitivity to pain and his consequent voluntary with
drawal of the limb. Because of the angle of the knee 
and the skin's sensitivity, slipping the pylon on and 
off the residual limb was also painful. In addition, 
abrasions seemed impossible to avoid because of the 
shearing stress created between the skin and the 
plaster when donning the pylon. A new nonremova
ble plaster socket was made that extended above the 
knee to the middle of the thigh to provide a broader 
weight-bearing area (Fig. 2). Cotton stockinet covered 
the residual limb to provide a lining for the socket. 

Adhesive felt was used to prevent the tibial crest and 
fibular head from coming in contact with the cast, 
and one-inch-thick (2.5-cm) foam rubber cushioned 
the end of the tibia and the patella. The cast was 
applied over this foundation. An adjustable shank 
was then plastered to the socket and a "solid ankle 
cushion heel" foot was attached. The socket was dry 
enough the following day for full weight bearing, and 
the patient walked 300 feet using a wide-based four-
footed cane. He experienced some generalized pain 
over the entire residual limb, but this did not interfere 
with ambulation. When localized pain did occur, the 
socket was removed. In most instances an abrasion 
was found. Appropriate felt reliefs were cut to protect 
the abrasion, and a new socket was applied. Other
wise, routine socket removal took place every three 
to four days for skin inspection and aggressive exer
cising of the knee. 

The total contact socket provided rapid reduction 
of swelling, and after three weeks the patient's limb 
dimensions remained constant. The patient's case was 
presented at an amputee clinic, where a patellar-
tendon-bearing socket with a thigh corset, external 
knee joints with drop-box lock, and single-axis foot 
was prescribed. Following the initial measurement by 
the prosthetist, the patient was discharged on January 
22, 1977. Until his return for prosthetic training 18 
days later, he remained in an above-the-knee socket 
to maintain knee extension. He returned to the hos
pital once a week for socket removal, skin inspection, 
and exercise, with subsequent reapplication of the 
socket. Because of the possibility of stress fractures in 
the casting material and lack of supervision at home, 
ambulation with the pylon was not considered safe 
for the patient. Therefore, the shank and foot were 
not attached to the socket, and he walked on the 
uninvolved leg with the use of crutches. 

After readmission to the hospital for delivery of his 
permanent prosthesis, a smooth transition from plas
ter socket to locked-knee prosthesis was achieved in 
four weeks. At his nine-month follow-up evaluation, 
his knee flexed from 15 degrees to 90 degrees. He 
could wear the prosthesis for 12 hours a day and walk 
for distances of up to two blocks using a standard 
cane. 

SUMMARY 

The metal-and-plaster splint produced a method of 
rapid reduction of the knee-flexion deformity, and 
the above-the-knee plaster pylon produced four ther
apeutic results: 
1. The patient's skin hypersensitivity was reduced 

enough to allow normal below-the-knee weight-
bearing tolerance. 

38 PHYSICAL THERAPY 



2. Elimination of the otherwise-unavoidable skin 
breakdown caused by putting on and taking off a 
removable pylon was achieved. 

3. Effective shrinkage of the residual limb was at
tained with the pressure of the total contact socket 
and weight bearing on the pylon. 

4. The increase in extension range of motion gained 
through stretching and surgery was maintained. 

These responses are similar to those listed by Gol-
branson and associates in 1968 as some of the advan
tages for the immediate postoperative prosthetic-fit
ting program (IPOP).3 The rigid nonremovable socket 
in conjunction with weight bearing are responsible 
for the results. 

This case demonstrates two points: 
1. Very severe knee flexion deformities may be re

duced enough to allow functional ambulation if 
soft tissue is the limiting factor. 

2. The IPOP type of pylon with its advantages can 
be used by patients with healed residual limbs. 
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