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common are: trauma, infection, tumor, nerve injury, peripheral vascular 

disease, and thermal injury. Amputations are performed by the open 

method of surgery and consists of cutting directly across the part, or 

the closed method, which consists of making skin flaps, the combined 

lengths of which, are equal to the diameter of the arm through Which the 

incision is made. The bone end is smoothed and covered with skin alone, 

or a combination of skin and fascia, or sldn and myo-fascial flaps. 

The hand and digits should be maintained as much as possible when 

considering amputation in order that pinch, grasp, and hook actions will 

not be lost. When amputation of the middle and index, or the middle, 

index, and ring fingers are considered, the metacarpels should be resect

ed in such a way that they will drop in a gradual arc from the remaining 

finger or fingers to the thumb for better opposition. Amputations be

ginning with the little finger should have the metacarpals resected in a 

zig zag arc toward the remaining finger or fingers. Every effort should 

be made to save as much of the thumb as possible. 

Elections for amputation above the elbow disarticulation are called 

standard or long, short, shoulder disarticulation, and inter-thoracic. A 

standard length stump is suitable for good prosthetic control. Prosthetic 

function of the Short, shoulder disarticulation, and inter-thoracic level 

is limited. 

The Krukenberg operation is secondary surgery perfonn.ed only on a 

long, forearm stump. It consists .of separating the two bones of the arm 

and re-arranging the musculature to make the arm bifid. It can then be 

used for grasping and is particularly useful because it retains its sense 
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of touch. 

The cineplastic method consists of making a tunnel of skin v.hich is 

inserted through the muscle belly on the amputated stump. A tunnel pin 

is inserted into the tunnel and attached to the controls of the prosthet

ic hand or hook. 

The biceps and pectoral muscles are the most commonly used muscles 

for motors of the upper extremity. The surgeon chooses the best site for 

a motor in view of prosthetic function, good skin, and blood supply. A 

skin tube is formed and thrust through the hole Which has been pierced 

transversely in the muscle belly and sutured. I.f a full length biceps 

muscle is used, the distal insertion is freed for better excursion of the 

motor. A sld.n graft is applied to the skin defect made by the formation 

of the skin tube. 
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has one good digit remaining. 

Below-elbow amputation stump y 
Initial exercises for the below-elbow amputation stump can be 

increased to maximum tolerance of the amputee as soon as sound healing 

has taken place. Heavy resistance of the DeL:lrme principle should be 

carried out whenever possible. A few motions will require manual resist

ance. A. cuff or sling made especiaily for the upper extremity amputa-

tion stump is attached to the foreann and then to a cable which has been 

run through a pUlley. With the elbow stabilized, and 1dth graduated 

weights attached to the cable, the amputee performs flexion and extension 

of the forearm. Pronation and supination may be manually resisted. Main-

taining and developing residual pronation and supination of the forearm 

stump must be emphasized. Early active exercise in pronation and supin-

ation may overcome cross union between the remaining sections of these 

twro banes. The pronator teres can be developed and trained to talce over 

the lost function of the pronator quadratus in both the long a.Iid the med-

ium amputation stump. 

It is also important that good range of motion at the humeral joint 

be maintained for good prosthetic control. limitation of flexion of the 

forearm or humeral joint will hinder, and often prevent, the m:>venent of 

the prosthesis to the mouth and chest. 

1/R. Deane Aylesvrorth, op. cit., Section, s.o-B.4. 
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Plate 15 Plate 14 

Plate 15 

Resistive exercise for the following movements: Plate 15, -abduction, 
plate 14, horiaontal adduction, plate 15, serratus · anterior 
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are often used a.s conservative measures for the heaJing of minor compli

cations that appear on the stunp fran. time to time. Condi·t.ioning the r&

siduals of amputations of the hand, forearm, upper arm, and shoulder is 

necessary for maximum dexterity of the prosthesis. T'.ae physical thera

pist is responsible for giving the amputee the correct progressive r&

sistance exercises for every nru.scle involved in prosthetic use whether 

the prescription for prosthesis is to be conventional, heavy duty, or 

cineplasty. 

Therapeutic measures for the cineplastic muscle tunnel and residuals 

of the severed biceps are important. Mild stretching and contractions 

of the tunnel with the pin inserted should begin as soon as the dress

ings a.re removed, and increased against resistance l'd.th the tolerance of 

t he amputee. The· remaining flexor rrruscles of the forearm must be over 

developed to overcome weak flexion. Biceps action must be dissociated 

vdth forearm fle:ld..on. 




















































































































































