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TECHNICAL NOTE 

ALLOWING NORMAL ADDUCTION OF FEMUR IN 
ABOVE-KNEE AMPUTATIONS 

Virtually every article writ ten in modern t imes 
on above-knee socket const ruct ion stresses the 
impor tance of suppor t of the femur by the lateral 
wall of the socket. X-ray studies carried out at 
Fi tzs imons Army Hospi ta l since M a r c h 1974 
show that very few above-knee prostheses built 
in the Uni ted States today achieve proper adduc­
tion of the femoral s t u m p . 

I have been amazed by the number of p ros the­
ses tha t are aligned so tha t the ampu tee is pre­
vented from moving the femur into n o r m a l or 
equal adduct ion , because the prosthet ic foot 
touches the sound foot while the femur is still in 
abduct ion . In every case, I found that , by simply 
realigning the knee and foot with respect to the 
socket, the ampu tee could bring the femur into a 
no rmal posi t ion. 

After looking at X-ray pictures, it became 
evident to me that the head of the femur should 
be used as a s tar t ing point when aligning the A K 
prosthesis . I found the head of the femur to be 
located very near the center of the socket in the 
M / L dimension, and I now use tha t M / L center 
as a s tar t ing point in bench al ignment . 

A straight line from the center of the socket 
(viewed from the poster ior) to the center of foot 
indicates the line of suppor t . If the foot is located 
so tha t the suppor t line intersects the distal end 
of the femur, a very close approx ima t ion of ad­
duct ion equal to the contra la tera l side will occur. 

(I am sure every prosthetis t knows that the 
distal end of the a m p u t a t e d femur is extremely 
close to the lateral wall of the A K socket.) 

T h e only obstacle prevent ing adduct ion now is 
the prosthet ic knee jo in t , which must be moved 
laterally to prevent it from touching the sound 
knee. I routinely place the center of the M / L axis 
of the knee on the suppor t line during bench 
a l ignment . X-ray pictures confirm this posi t ion 
to be qui te in accordance with the normal . 

Aligning the distal femur over the center of the 
knee gives a definite advan tage to wearers of hy­
draul ic knees. A definite decrease in ro ta t ion is 
noticed when the distal femur is directly over the 
hydraul ic cylinder. 

A typical bench a l ignment of a long s t u m p is 
shown in Figure 1. Pho tog raphs of a typical pros­
thesis aligned in the m a n n e r suggested here are 
shown in Figure 2. The socket br im is shown in 
F igure 3. 

Adduc t ion is difficult t o main ta in when the 
M / L dimension of the socket is excessive, because 
suppor t of the femur is lost when weight is applied 
and the t o p of the socket moves laterally. When 
the M / L dimension is t o o large it is possible t o 
have a socket with the lateral wall appear ing to 
have 20 deg. adduc t ion built in and yet the femur 
will be in abduc t ion . This is not at all unusua l ; in 
fact, most Uni ted States A K l imbs have this fault. 

I t would seem to m e a serious s tudy should be 



devoted to developing a me thod of measur ing the 
s tumps to give a m o r e realistic shape to the top 
of the socket. 

(Most I P O P casts achieve better adduct ion 
than regular sockets.) 

This al ignment permi ts the A K amputee to 
walk freely, securely, and without back pain, and 
side mot ion of t runk is greatly stabilized. Most 

amputees can balance on the prosthesis without 
shifting shin over heel. This is impossible with 
the s tump in abduct ion . 

Ivan Long, C P . 
8790 West 60th Avenue 
Arvada , Co lo rado 80004 



EDITOR 
A. Bennett Wi lson, Jr. 

M A N A G I N G E D I T O R 
Philip M. Payne 

EDITORIAL B O A R D 
Alvin L. Muilenburg, C.P.O. 

Chairman (1975) 

Henry F. Gardner, C.P.O. ( 1 9 7 5 - 7 7 ) 

H. Blair Hanger, C P . ( 1 9 7 4 - 7 6 ) 

Siegfried Paul, C.P.O. ( 1 9 7 4 - 7 6 ) 

Roy Snelson, C.P.O. ( 1 9 7 4 - 7 5 ) 

Robert E. Tooms, M.D. (1974 ) 

David A. H. Roethel, M.S. 

Ex Officio 

Orthotics and Prosthetics is is­
sued in March, June, Sep­
tember and December. Sub­
scription price, payable in ad­
vance, is $10.00 a year in the 
U.S. and Canada. Rate else­
where is $11.00 a year. Single 
issues, $3.00 each. Publication 
does not constitute official en­
dorsement of opinions pre­
sented in articles. The Journal 
is the official organ of the pub­
lisher, The American Orthotic 
and Prosthetic Association in 
collaboration with the Ameri­
can Academy of Orthotists and 
Prosthetists, and serves as the 
U.S. organ for Interbor. All 
correspondence should be ad­
dressed to: Editor: Orthotics 
and Prosthetics, 1444 N St., 
N.W. , Washington, D.C. 
20005. Telephone, Area Code 
202, 234-8400. 

Orthotics and Prosthetics is 
indexed by Current Con­
tents/Clinical Practice. 

Orthotics 
and 

Prosthetics 
Volume 29, No . 4 December 1975 

C O N T E N T S 

I N T E R - P R O F E S S I O N A L R E L A T I O N S H I P S 1 

William A. Spencer 

A R E F I N E D C O N C E P T IN T H E O R T H O T I C 
M A N A G E M E N T O F S C O L I O S I S — A P R E L I M I N A R Y 
R E P O R T 7 

John Hall, M. E. Miller, William Schumann, 
and William Stanish 

A B O V E - K N E E P R O S T H E S I S SC-75 15 
S. Sandrolini Cortesi 

A N O R T H O S I S F O R M E D I A L O R L A T E R A L 
S T A B I L I Z A T I O N O F A R T H R I T I C K N E E S 21 

S. Cousins and James Foort 

T H E " G R A N G E R " O R T H O S I S F O R R A D I A L N E R V E 
PALSY 27 

William Crochetiere, Steven Goldstein, Carl V. Granger, 
and Judith Ireland 

A N O R T H O S I S F O R C O R R E C T I O N O F U L N A R 
D E V I A T I O N 33 

Michael Danisi and Anthony Altohelli 

A B E L O W - K N E E W E I G H T - B E A R I N G , P R E S S U R E -
F O R M E D S O C K E T T E C H N I Q U E 37 

Robert F. Hayes 

T H E R M O F O R M E D A N K L E - F O O T O R T H O S E S 41 
Melvin Stills 

T E C H N I C A L N O T E 53 
Allowing Normal Adduction of Femur in the Above-Knee Amputations 

Ivan Long 

M E T R I C A T I O N 55 

I N D E X E S 1975 and 1974 59 


