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ABSTRACT 
T H E GENERAL CHARACTERISTICS OF THE THROUGH-KNEE 
STUMP ARE OUTLINED AND THE CASTING TECHNIQUE IS 
DESCRIBED IN DETAIL. 

INTRODUCTION 

THE MOST IMPORTANT AND DIFFICULT PROCEDURES 
IN PROSTHETIC FABRICATION ARE ASSOCIATED WITH THE 
DESIGN AND FITTING OF THE SOCKET, WHICH CONSTITUTES 
THE CRITICAL INTERFACE BETWEEN THE AMPUTEE'S 
STUMP AND THE PROSTHESIS. 

REGARDLESS OF TYPE, THE SOCKET MUST TRANSMIT, 
IN A COMFORTABLE MANNER, THE STATIC AS WELL AS 
DYNAMIC BODY WEIGHT TO THE REMAINING PART OF THE 
PROSTHESIS, AND IT MUST B E SHAPED TO PROVIDE 
STABILIZATION OF THE STUMP WITHIN THE SOCKET SO AS 
TO ENABLE THE AMPUTEE TO TRANSFER HIS OWN 
MOVEMENTS INTO FUNCTIONAL PROSTHETIC MOVE
MENTS. IF THE SOCKET FAILS TO FULFIL THESE 
REQUIREMENTS, NOT EVEN THE MOST SOPHISTICATED 
KNEE MECHANISM AND PROSTHETIC FOOT WILL 
FUNCTION PROPERLY. 

T H E MOST IMPORTANT STEPS IN THE 
MANUFACTURING OF THE SOCKET ARE THE PROCEDURES 
OF TAKING THE NEGATIVE CAST AND THE CONSEQUENT 
MODIFICATION OF THE POSITIVE CAST. 

THROUGH-KNEE STUMP CHARACTERISTICS 

WHEN THE THROUGH-KNEE ( T K ) AMPUTATION HAS 
BEEN PERFORMED CORRECTLY AND NO POST-OPERATIVE 
COMPLICATIONS HAVE OCCURRED, THE STUMP PRESENTS 
THE FOLLOWING CHARACTERISTICS: 

1 ) IT IS END-BEARING, I .E . THE BODY-WEIGHT CAN 
B E TRANSFERRED TO THE PROSTHESIS THROUGH THE 
DISTAL PART OF THE STUMP. 

2 ) THE LONG STUMP PROVIDES EFFECTIVE MEDIOLATERAL STABILITY WITH A MINIMUM OF 
PRESSURE. 

3 ) THE STUMP MUSCULATURE HAS A GOOD 
FUNCTIONAL STATUS. 

4 ) THE DISTAL PART OF THE STUMP IS NORMALLY 
BULBOUS; THIS SHAPE PROVIDES AN EXCELLENT 
MEANS OF SUSPENSION OF THE PROSTHESIS. 

5 ) PROPRIOCEPTION IS GOOD. 
WITH REFERENCE TO THE ABOVE MENTIONED 

CHARACTERISTICS, THE AIM OF THE CASTING IS TO 
PRODUCE A NEGATIVE CAST WHERE THE DISTAL PART IS 
IDENTICAL IN SHAPE TO THAT OF THE STUMP, IN ORDER TO 
ENSURE A COMFORTABLE TRANSFER OF BODY WEIGHT AS 
WELL AS PROVIDING ADEQUATE SUSPENSION OF THE 
SOCKET TO THE STUMP. 

FURTHERMORE, BIOMECHANICAL ANALYSIS INDI
CATES THAT, IMMEDIATELY AFTER HEEL-CONTACT, THE 
STUMP IS FORCED BACKWARDS IN ORDER TO MAINTAIN 
KNEE STABILITY. THIS ACTION CONTINUES THROUGH THE 
MID-STANCE PHASE OF THE WALKING CYCLE. 

BIOMECHANICAL ANALYSIS ALSO INDICATES THAT THE 
STUMP IS FORCED LATERALLY DURING MID-STANCE, 
WHEN THE OPPOSITE LEG IS IN THE SWING-PHASE. 

DISTAL-LATERAL AND DISTAL-POSTERIOR PRESSURE 
AGAINST THE STUMP JUST PROXIMAL TO THE FEMORAL 
CONDYLES MUST B E PROVIDED FOR DURING THE CASTING 
PROCEDURE, OTHERWISE PROBLEMS AS A RESULT OF 
PRESSURE ON THE DISTAL-LATERAL-POSTERIOR AREA OF 
THE FEMORAL CONDYLE WILL RESULT DURING THE STANCE-
PHASE, AS A CONSEQUENCE OF THE STUMP ACTION. 

CASTING PROCEDURE 

THE CASTING PROCEDURE DESCRIBED ASSUMES THAT 

THE AMPUTEE IS ABLE TO STAND IN AN UPRIGHT 

POSITION WHEN CASTING IS PERFORMED. 

BEFORE CASTING, CIRCUMFERENTIAL MEASUREMENTS 

OF THE STUMP—BEGINNING 5 CM ( 2 IN) PROXIMAL TO 

THE DISTAL SURFACE AND CONTINUING PROXIMALLY WITH 



5 cm intervals to a level approximately 5 cm 
below the ischial tuberosity—are recorded. 
These measurements may serve as a guide during 
the cast modification procedure. 

A wet cast sock is applied to the stump and 
suspended over the shoulder. Have the amputee 
support approximately half the body weight 
through the end of the stump, which is placed on 
an adjustable platform covered with a 2 - 5 cm 
( 1 in) thick Plastazote (Fig. 1 ) Adjust the height 
of the platform unti l the pelvis is horizontal. 

Remove the stump from the platform and 
wrap plaster bandage around the stump, 
beginning distally and extending proximally to a 
level approximately 2 - 3 cm ( 1 in) below the 
ischial tuberosity. 

Have the amputee resume the position with 
the stump supported on the Plastazote. Be sure 
the stump is in normal position with respect to 
abduction, adduction and flexion-extension. 

Apply pressure on the lateral and on the 
posterior side just proximal to the femoral 
condyles (Fig. 2 ) . 

Before the cast has set, shape the posterior 
proximal part to be flat (Fig. 3 , top), and mould 
the area corresponding to the Scarpa's triangle 
(Fig. 3 , bottom). 

Use of the Plastazote provides exact contours 
of the distal part of the femoral condyles in the 
negative cast and secures proper distribution of 
pressures during weight-bearing. 

The flat posterior surface provides sitting 
comfort, and the moulding of the area 
corresponding to Scarpa's triangle allows proper Fig. 1. The stump, which is supporting about half the 

body weight, is placed on the adjustable platform. 

Fig. 2 . Following the plaster wrap, pressure is applied 
on the lateral and posterior aspects of the stump just 

proximal to the femoral condyles. 

Fig. 3 . Top, the posterior proximal area of the cast is 
flattened. Bottom, the area corresponding to Scarpa's 

triangle is moulded. 



function of the adductor longus as well as the 
rectus femoris. 

Even the most perfect negative cast cannot 
constitute a base for a positive mould, which can 
be used without some modifications. First of all 
the mould must be smoothed to the depth of the 
impressions of hands and fingers. Secondly the 
mould must be smoothed all over. 

Addi t ional plaster must be removed on the 
lateral-proximal area as indicated in Figure 4— 
the socket having a tendency to be loose in this 
area. 

A d d 3 mm (1/8 in) to the distal-lateral-
posterior area as indicated in Figure 4 in order to 
avoid pressure on this critical area. 

The socket produced over the mould may 
include a soft liner or may be a hard socket with a 
medial window similar to the design of the 
Canadian Syme Prosthesis. A soft distal pad is 
used in the hard socket. Fig. 4 . Modifications to the positive cast. 


