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Since 1969, it has become increasingly evi­
dent that quadrilateral sockets have serious bio-
mechanical problems. Even my old-timer 
above-knee prosthetic patients seem to be more 
comfortable in their ancient plug sockets, al­
though transverse rotational stability was not as 
good. Fundamental to these objections is the 
lack of adequate stabilization in the frontal 
plane, which results in the gluteus medius gait 
most AK amputees demonstrate. 

In order to stabilize the upper trunk and 
pelvis in normal gait, the gluteus medius and 
abductors on the stance side must fire vigor­
ously when the contralateral side is in swing 
phase. However, we are dealing with a patho-
mechanical situation when we consider the case 
of the above-knee amputee. No longer are 
bones and ligaments positively connecting the 
hip to the floor. There is an intervening pseudo-
joint, "the patient socket interface." We now 
have part of the femur inside a gelatinous semi­
fluid mass, the human thigh. 

When the abductors fire, what is most likely 
to occur in a rectangular socket with a wide M-
L dimension and no bony areas for the socket 
to lock against medially? The answer we have 
discovered, is that the femur tends to abduct. 
In quadrilateral sockets, the ischial tuberosity 
is sitting on top of the ischial seat and is free 
to shift about (Figure 1). As the gluteus medius 
pulls the femur into abduction, the pelvic slides 
medially on the ischial seat and makes the ab­
duction worse. The unsupported femur has little 
choice than to drift into an abducted attitude 
within the wide M-L quadrilateral container. 

Pain at the distal femur and at the proximal 
medial area is due to this abducted position and 
excessive soft tissue pressure medially. 

We now have a perfect set-up for the clas­
sical above-knee "lateral trunk leaning" gait 
familiar to prosthetists. The patient has to lean 
to the side to position his upper torso over the 
base of support (the abducted distal femur) 
during stance phase, since the prosthesis is 
falsely placed under him (Figure 2). The patient 
executes this maneuver to prevent excessive 
pressure on the lateral distal femur and the me­
dial proximal soft tissue. In essence, the patient 
must walk in a fashion similar to a person who 
has two sound legs with one leg out to the side 
in abduction. 

Figure 1. No bone block and no real force system to 
prevent femoral or ischial drift. Ischial tuberosity acts 
as a fulcrum. Pelvis can rotate as well as the femur 
abduct. 


