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A number of art icles have been published on 
the " P T S " or a var ia t ion. Supracondylar with 
suprapatel lar suspension has been descr ibed by 
several au thors (2, 5, 6). A method of medial 
brim supracondylar suspension (1), a medial 
supracondylar wedge suspension (3), and a de­
tachable medial brim suspension (4) have also 
been descr ibed . All these articles have reported 
a high incidence of success with their part icular 
approach . 

I began using the " P T S " approach in late 1967 
and have fluctuated be tween supracondyla r plus 
suprapatel lar suspension and supracondylar sus­
pension a lone . Because , when both methods 
were tried on the same patient one method was 
preferred to the other , s tudy was initiated to de­
termine which was the method of choice in meet­
ing the suspension needs of the below-knee am­
putee . 

Careful analysis of changes of the stump-thigh 
relat ionship de termined by measu remen t , com­
bined with subjective information gained from 
pat ients having worn both suspension types , led 
to the grading sys tem to be presented here . 

G R A D I N G S Y S T E M 

For determining the mode of suspension for 
a B K pros thes i s , a grading sys tem has been 
developed and used. The sys tem uses 0 to 2 
points a l lowance per ca tegory. There are six 
categor ies , two major and four minor. The distri­
bution of points is given in Table 1. 
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Major Category : 
1. Relat ionship be tween the d iameters of the 

mediolateral (M/L) knee measurement and 
supracondylar (S/C) measurement (Fig. 1). 

2. Relat ionship be tween the circumferential 
measu remen t at the patel lar tendon (P/T) level 
and at the supracondylar (S/C) level (Fig. 2). 

Fig. 1. Diameter measurements at the supracondylar 
(S/C) and mediolateral (M/L) knee levels . 
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Fig. 2. Circumferential measurements at supra­
condylar (S/C) and patellar tendon (P/T) levels. 

Minor Category: 
1. S tump length 
2. Prominence of rec tus femoris tendon 
3 . Pa t ien ts ' desirability of full knee extension 
4. P resence of knee flexion con t rac tu re 
5 . Bilateral B/K amputa t ion 
6. Cosmes i s 
T h e rat ionale for a major and a minor category 

is based on a relat ionship be tween the s tump 
and thigh. The two de te rminants of the major 
category are directly related to the measuremen t s 
of both s t ruc tures . I have found that this 
measurement relat ionship largely de te rmines the 
mode of suspension (Table 2). The de te rminants 
of the minor category which are not related to 
the stump-thigh measu remen t relat ionship can 
influence the suspension choice (Table 3). 

M A J O R C A T E G O R Y 

Grading points a re allotted in favor of one sus­
pension method or the o ther (Table 1) depending 
on the measu remen t difference be tween the 
M L / S C relat ionship and the P T / S C circumfer­
ence . 
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T h e knee M/L is measured at the widest point 
of the knee jo in t in the mediolateral p lane . A 
measu remen t from a point j u s t above the inser­
tion of the adduc to r magnus muscle medially, 
(adductor tubercle) to the ilio-tibial band laterally 
defines the S/C diameter (Fig. 1). 

Circumferential measu remen t s are taken at the 
same level as the S/C diameter measu remen t , 
and at the patellar tendon level in line with the 
anatomical knee joint (Fig. 2). 

In reference to Table 1, the reason for favoring 
supracondylar plus suprapatel lar ( P T S P C ) sus­
pension when the difference be tween the M/L 
and S/C measu remen t is 1 inch or less relates 
to the S/C c i rcumference which usually is larger 
than the P /T ' s c i rcumference (second determi­
nate major category) in these cases . With this 
s tump-thigh re la t ionship, the thigh tapers 
towards the s tump with extra subcu taneous tis­
sue found in the supracondylar region (Fig. 3a). 
In this situation the addition of the suprapatel lar 
brim increases suspens ion area from soft t issue 
as well as underlying bone s t ruc ture . 

In cases of M L / S C relat ionship greater than 
1 1/2 inches with a S/C ci rcumference smaller than 
a P /T c i rcumference (Fig. 3c). I have found this 

type of s tump-thigh relat ionship presents a sock­
et donning prob lem. Use of a two-piece socket 
consist ing of a semi-flexible liner which can be 
donned and then inserted into a rigid receptacle 
has ove rcome this problem (1). The socket is 
fitted less intimately in the S/C region and addi­
tional suspension is gained from the area above 
the patella. F i l lauer ' s de tachable medial brim (4) 
would also solve this donning prob lem. 

In the above two si tuations a 0 to 2 point allot­
ment is made but in the M L / S C of 1 1/8 inch to 
1 1/2 inch and in the P T / S C of equal (within a 
1/2 inch) the grading is 2 to 1. I have found that 
this group t ends to prefer the supracondylar 
( P T S C ) suspension but have managed on a 
P T S P C with little or no difficulty. 

M I N O R C A T E G O R Y 

Stump Length. T h e addition of the suprapatel­
lar socket brim to supracondylar suspension of­
fers the shor ter B/K s tump (4 1/2 inches and less) 
suppor t during s tance in the forward direction 
as well as to act as a check to hyperextens ion 
at the knee jo int . As shown in Table 1, a long 
s tump is not biased in favor of either suspension 
method . 



Fig. 3. The shapes of various stump-thigh relationships. 
a) The difference between the M/L and S/C circumference is larger than the P/T circumference. 
b) The difference between the M/L and S/C diameters is between 1 1/8 inch and 1 1/2 inch, and the S/C circumference 

is equal to the P/T circumference. 

c) The difference between the M/L and S/C diameters is greater than 1 1/2 inch, and the S/C circumference 
is smaller than the P/T circumference. 

Prominent Rectus Femoris Tendon. If the 
pat ient has a prominent tendon, he may complain 
of discomfort by the suprapatel lar brim. A promi­
nent tendon scores high in favor of supracondylar 
suspens ion . N o points are allotted to ei ther sus­
pension method if the tendon is not p rominent . 
This de terminant alone should not bias suspen­
sion choice , especially if more points are in favor 
of supracondylar plus suprapatel lar . T h e supra­
patellar brim dep th can a lways be reduced . In 
the case of a tie in points I have found more 
success in choosing supracondylar suspension. 

Desirability of Full Knee Extension. T w o 
points are allotted in favor of supracondylar sus­
pension, in the case of a former prosthet ic wearer 
who desires unresisted full knee extens ion. The 
suprapatel lar brim can be an annoyance to these 
pat ients . Re-educat ion of the pa t ien t ' s knee joint 
control and/or a less prominent brim has often 
solved this problem in cases where suprapatel lar 
brim was indicated. 

Knee Flexion Contracture. A two point allot­
ment to the addition of suprapatel lar brim is made 

in cases of apparent uncorrec table knee flexion 
con t rac tu re . The top edge of the patella offers 
a good suspens ion area , especially if the t issues 
are on the lean side and the patella is p rominent . 
N o points are allotted when a con t rac tu re is not 
present . 

Bilateral B/K Amputee. These ampu tees nor­
mally maintain slight flexion of the knee while 
s tanding and during walking. This presents a 
si tuation similar to knee flexion con t rac tu re and 
two points are given in favor of the suprapatel lar 
brim addit ion, because the brim augments s tump 
suppor t in s tance in the forward direct ion, and 
acts as a check to full knee extens ion. 

Cosmesis. Pat ients often prefer addition of the 
suprapatel lar brim when considering cosmes is . 
In these cases the cosmet ic factor indicates 2 
points towards addition of the br im. 

C L I N I C A L E X P E R I E N C E 

During the past 3 1/2 years a total of fifty-two 
pat ients have been fitted at the Eas tern Ontar io 
Rehabili tat ion Cent re with supracondylar and 
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supracondylar plus suprapatel lar suspension. 
This time period has allowed follow up and re­
fitting (due to s tump shrinkage) of a large number 
of these cases . 

Supracondylar suspension was used on 21 
pat ients . T h o s e fitted with supracondylar plus 
suprapatel lar totaled 31 . Three of the 31 were 
bilateral cases . 

Of the pat ients re-fitted due to s tump shrink­
age, 18 cont inued with the original suspension 
type . Six changed from supracondylar plus 
suprapatel lar suspension to supracondylar , and 
eight o thers altered suspension type in jus t the 
reverse . In all cases , maintaining or changing the 
suspension modality was supported by the cri­
teria and reinforced by patient accep tance . 

S U M M A R Y 

A grading system for assist ing in deciding be­
tween supracondylar or supracondylar-plus-
suprapatel lar suspension has been presen ted . 
T h e grading system offers points in favor of one 
type of suspension or the other . Point al lotment 
is based upon measurement relat ionship be ­

tween the thigh and B K s tump, and also on sub­
jec t ive information obtained from the amputee . 
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