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A prosthesis, whose Greek source means 
"put t o , " must of necessity have contact with 
the residual limb or stump. The functions of this 
contact region or socket (perhaps supplemented 
with lining, sock, and further attachments or 
harness), are to allow the transmission of 
forces, bending moments, and torques between 
the amputee and the prosthesis to be as comfort­
able as feasible in order to sustain body weight 
and permit locomotion for lower-limb am­
putees, and to allow purposeful activities by 
upper-limb cases. Prolonged and vigorous use 
of a prosthesis should not cause pain, pressure 
sores, blisters or corns from friction, nor edema 
from restricted return circulation. Proper venti­
lation should also prevent such accumulation of 
moisture as to cause skin maceration. 

Challenging as these major tasks are, they 
should not lead to neglect of some of the less 
obvious functions of a prosthesis. The changing 
pattern of pressure distribution on the body 
from the prosthesis should provide important 
sensory feedback on external forces, on posi­
tions of remote portions of the prosthesis, and 
on events such as knee extension. Professor 
Ernst Marquartdt,1 realizing the value of the lim­
ited sensory information transmitted to the re­
sidual limb of an upper-limb amputee by the 
older soft leather socket, was reluctant to 
change to rigid plastic laminates despite their 
other advantages. It should also be possible to 
control remote joints and locks or external 
sources of power by small reflex or voluntary 
motions of remaining muscles in the residual 
limb and through sensing of mechanical motion 
or myoelectric activity. 

Historical Notes 
Naturally there is a long history of attempts 

to meet these challenges, that is scattered in 
patents, papers, catalogs, and atlases. 2 There 
are records of wooden prostheses and peg legs 
since antiquity, which presumably were pad­
ded with fabric or leather. Medieval prosthe­
ses, made by armorers, probably had leather or 
other materials for liners. In the past century, 

molded leather shells or lacers supported by 
metal side bars and cuffs, adapted from or­
thopedic appliances, were used extensively. 
These allowed slow adaptation to radial dis­
placement and deliberate readjustment of cir­
cumference, and provided some tapered flexi­
bility of radial stiffness above and below the 
proximal and distal reinforcing cuffs. The 
typical American artificial limb carved out of 
wood was completely rigid, though it could be 
carved deliberately to produce enlargements as 
desired and could be lined, completely or in 
selected portions of the circumference, with 
leather. 

Felt, wax-impregnated materials slowly dis­
placed under pressure at body temperature, 
and resilient or slowly compacted foam plas­
tics or rubbers have been used by various de­
velopers. Diagonally woven straps or cords 
(sometimes called Chinese Magic Finger Grip 
in the U.S. , or Nuremberg Witch's Finger in 
Germany) have been suggested repeatedly as 
resilient sockets and perhaps as suspension. 
Parallel vertical cords between upper and 
lower rigid frames have also been used for both 
flexibility and ventilation. 

End- Weight-Bearing 
Some early sockets attempted to provide di­

rect end-weight-bearing on the unrestrained end 
of the amputated residual limb. Typically, the 
amputated end of the bone without deliberate 
plugging developed only a thin and flexible clo­
sure to resist transmission of end load to the 
medullary canal, causing discomfort or pain. In 
addition, the ring of bony cortex tended to pro­
duce painful direct loading on the skin at the 
distal end of the residual limb. Early attempts to 
leave flaps or pads of muscles or other tissues 
across the distal end merely led to atrophy. 


