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INTRODUCTION 
T h o u g h S y m e s amputa t ion h a s s tood the 

test of t ime as a surgical t e c h n i q u e s ince 
S y m e desc r ibed it in 1843 , it ha s a lways 
b e e n a p r o b l e m for the pros the t i s t to fit a 
cosmet ica l ly appropr ia te p ros thes i s to a 
classical S y m e s res idual l i m b . 

A classical S y m e s res idual l i m b is bu l ­
b o u s , and too long to facil i tate the in t ro­
duct ion o f a s tandard S A C H foot in the 
space b e t w e n the e n d o f the res idual l i m b 
and the g round in its p ros thes i s . T h e 
pros thes i s for such a l i m b is bu lky and 
cons i s t s o f a se l f - suspending socket a n d 
foot, w i t h o r w i thou t an ankle jo in t . If an 
ankle j o in t is to b e incorpora ted , the bes t 
subs t i tu te that could b e incorpora ted is b y 
m e a n s o f h i n g e s ou t s ide the l i m b , in turn 
further increas ing the bu lk ines s a round 
the ankle . 

A large bu lbous res idual l i m b for e n d -
bea r ing is a lmost "an art icle of f a i th" w i t h 
advocates o f classical S y m e s amputa t ion . 
H o w e v e r , a su rgeon ' s r e spons ib i l i ty these 
days does not end mere ly w i t h the perfor­
m a n c e o f a successful opera t ion . In addi ­
t ion to the ampu tee ' s funct ional r equ i re ­
m e n t s , due cons ide ra t ion has to b e g iven to 
h i s aes the t ic needs as wel l . T h e large ankle 

appearance o f a conven t iona l S y m e s pros­
thes is is uns igh t ly for w o m e n a n d those 
w h o m a y no t b e a b l e to h i d e the ankle 
in s ide a t rouser leg. Peop le in Ind ia h a v e 
s l immer ankles than Europeans , a racial 
character is t ic , and they often do no t h i d e 
th ie r ankles due to the type o f at t ire they 
wear . 

Faced w i t h these p rob l ems , w e dec ided 
to modi fy the opera t ion , as wel l as the 
p ros thes i s wh ich was fabr ica ted . 

OPERATION 
T h e modi f i ca t ions w e used dur ing the 

S y m e s amputa t ion we re : a smal ler hee l 
flap, the t ib ia a n d f ibula cut 1/2" a b o v e the 
art icular surface, a n d the hee l pad firmly 
secured to the cut e n d o f the b o n e b y su­
tur ing it to the flap o f the t ib ia l pe r io s t eum. 

T h e i n c i s i o n is m a d e jus t be low the t ip o f 
the lateral mal leolus and goes across the 
sole of the foot, be low the t ip of the media l 
mal leolus (Figure 1 ) . T h e level o f the p lan­
tar surface inc i s ion should b e abou t 2 1/2" i n 
front o f the po in t o f the hee l . T h e dorsal 
par t of the i n c i s i o n j o i n i n g the two mal leo­
lar po in t s shou ld b e abou t 1" a b o v e the 
level o f the ankle jo in t . 



Figure 1. Skin incision and bone section. 

Figure 2. A modified Symes residual limb. 

T h e ankle j o in t is o p e n e d , and b y plantar 
flexing the foot , b o t h media l and lateral 
l igaments are cut from ins ide . T h e talus is 
d is located away a n d the ca l caneum is d is ­
sec ted out subperiosteal ly , taking care not 
to enc roach o n the f ibrofatty t i s sues of hee l 
pad . T h e tendoachi l les is t hen d iv ided 
c lose to the b o n e . 

Next , the pe r ios t eum of t ib ia is i nc i sed at 
the level o f the t ibial sect ion and a flap o f 
pe r io s t eum is ra i sed upwards . T h e t ib i a 
a n d f ibula are cut 1/2" above the art icular 
surface a n d the cut ends are s m o o t h e d w i t h 
a fi le. After haemos t a s i s a n d sec t ion ing of 
the pos te r ior t ib ia l ne rve at a h i g h e r level , 
the hee l flap is carefully cen te red , and the 
ra ised pe r io s t eum o f t ib ia is su tured w i t h 
the hee l flap. T h i s impor tan t s tep helps in 
f irmly secu r ing the hee l flap under t he 
lower end o f the t ib ia and p reven t s it d is­
p l acemen t o r migra t ion later. W h i l e su­
tur ing the heel flap, the hee l skin covers the 
anter ior edge of the cut t ib ia . Th i s is poss i ­
b le b e c a u s e o f the or ig ina l an ter ior i nc i s ion 
o f sk in b e i n g h igher . T h e resul tant res idual 
e n d is not b u l b o u s , it is j u s t a litt le w i d e r 
than the l ower leg above and is covered 
w i t h the thick hee l pad m e a n t for w e i g h t 
bea r i ng (Figure 2 ) . 

Postopera t ively , w e g ive an "e lephan t 
b o o t " after four w e e k s w h e n the hee l pad is 
firmly fixed to the cu t b o n e end . Weigh t 
bear ing " s e t s " the residual l i m b , a n d 
boos t s the pa t ients ' mora le . After ano ther 
three to four w e e k s , the fabr ica t ion o f the 
p ros thes i s s tar ts . 

PROSTHETIC FITTING 
T h e pros thes i s for the S y m e s res idual 

l i m b that we have fabr icated has a plast ic 
socket to w h i c h a S A C H foot is a t tached. 
T h e socket has n o soft l iner no r any pos te ­
r io r o r media l o p e n i n g . A t its p rox imal e n d 
it ha s features o f a Patel lar T e n d o n Bea r ing 
p ros thes i s . It i s , therefore , no t a total end -
bea r ing p ros thes i s , b u t is part ial end -
bea r ing a n d part ial p rox imal t i b i a -bea r ing . 

To fabr icate the p ros thes i s , a nega t ive 
plaster cast is m a d e in the usual m a n n e r , 
bu t the proximal end is mo lded as for a 
Patel lar T e n d o n Bea r ing pros thes i s . O n the 
pos i t ive mode l , apart from the usual 
bu i ld -up o n the t ib ia l crest and f ibular 
h e a d , a bu i ld -up is also done over the distal 
third of the leg so that t he d iamete r equa ls 
that of the distal end . Genera l ly , only a 
s l ight bu i ld -up is r equ i red to m a k e it 
near ly cyl indr ica l , b e c a u s e the distal e n d is 
not gross ly b u l b o u s . O n th is pos i t ive 
mode l , a s tandard plast ic l amina t ion is 
d o n e to create the socket o f the p ros thes i s 
(F igure 3 ) . T h e socket thus produced does 
not have any nar row sec t ion at the distal 
third o f the l i m b so that the res idual l i m b 
can b e easi ly inser ted and r e m o v e d . T h e 
prox imal por t ion o f the socket acts as a 



P.T.B. p ros thes i s and the l ower e n d bears 
part ial w e i g h t from the distal end . 

A S A C H foot is a t tached at the e n d of the 
socket , and the p ros thes i s is f in i shed in the 
s tandard manne r . T h e pa t ien t wears a long 
residual l i m b sock , ra ther l ike a s tock ing , 
ex tend ing u p a b o v e the patel la , and p u s h e s 
h is l i m b in to the p ros thes i s . A suprapate l ­
lar lea ther s trap is u s e d as w i t h t he P.T.B. 
p ros thes i s to s tab i l ize the p ros thes i s and 
act as a su spens ion . 

CLINICAL MATERIAL 
A total o f 107 cases o f S y m e s amputa t ion 

have b e e n surgical ly m a n a g e d at th is 
cen t re , o f w h i c h 79 cases h a v e had the 
modi f i ed opera t ion . T h e s e cases inc luded 
those d o n e ini t ia l ly at th is cen t re , and 

o thers referred to this cen t re after surgery 
w h i c h had to b e redone , as they were not fit 
e i the r surgical ly o r from a pros the t ic f i t t ing 
po in t o f v i ew. Table 1 s h o w s the causa t ive 
agents for those ampu ta t ions . 

T h e large propor t ion o f mine -b l a s t in­
ju ry and frost-bi te cases s een in th is se r ies 
are b e c a u s e the major i ty o f ou r pa t ien ts 
w e r e soldiers w o u n d e d dur ing the 1971 
Indo-Pak i s t an War . Tab le 2 s h o w s the 
or ig inal level at w h i c h amputa t ions h a d 
b e e n d o n e init ially, and the var ious surgi ­
cal p rocedures carr ied ou t thereafter . 

For ty-s ix pa t ien ts h a d u n d e r g o n e a C h o ­
parts ampu ta t ion , b u t s i nce the i r res idual 
l i m b s w e r e de fo rmed , painful , and pro­
v i d e d ne i the r we igh t -bea r ing n o r comfort­
able wa lk ing , they w e r e conver ted in to 
S y m e s amputa t ion b y the desc r ibed tech-

Figure 3 . Our Symes Prosthesis. 

Table 1. 

Table 2 . 



n i q u e a b o v e . Th i r ty - th ree pa t ien t s o n 
w h o m a c lass ical S y m e s amputa t ion h a d 
already b e e n per formed before repor t ing at 
th is cent re h a d res idual l i m b s w h i c h were 
cons ide red unsu i t ab le for p ros the t ic fi t t ing 
for va r ious r easons . 

S o m e o f the res idual l i m b s w e r e too bul­
b o u s a n d long , m o s t w i th pro jec t ing mal ­
leoli . Others had displaced heel pads, as a 
result o f w h i c h the e n d - b e a r i n g area w a s 
covered wi th no rma l leg sk in unsu i t ab le 
for we igh t bea r ing . O t h e r s had depressed 
adheren t scars . S o m e cases w e r e such in 
w h i c h parts o f the Talus and Ca l caneum 
w e r e left b e h i n d . In s o m e o thers , due to 
w o u n d infec t ion , there was w o u n d gap­
ing . All such res idual l i m b s w e r e rev ised to 
a S y m e s amputa t ion . 

T w e n t y - e i g h t cases w e r e in such a state 
that they cou ld not b e sa lvaged , and thus 
w e h a d to resort to amputa t ion at a h i g h e r 
level . S o m e cases p re sen ted ex tens ive gan­
grene o f t he hee l flap, o thers h a d ex t ens ive 
loss o f hee l flap due to uncont ro l led soft 
t i s sue a n d b o n y infec t ion . In s o m e cases , 
m e r e disar t icula t ion at the ankle jo in t w a s 
per formed wi thou t coverage o f the termi­
nal e n d o f the res idual l i m b wi th a hee l 
flap. S o m e h a d t e rmina l , adheren t , painful 
scars , a n d pro jec t ing mal leol i . All these 
cases h a d to b e t reated b y b e l o w - k n e e am­
puta t ion . 

DISCUSSION 
S y m e or iginal ly dev i sed this opera t ion 

to provide an end bea r ing residual l imb 
covered wi th heel sk in con ta in ing the pad 
o f fibrofatty t i s sues . H e cut away only the 
malleoli after d isar t icula t ing the ankle . 
E lmsl ie (1924) modi f ied the S y m e s ampu­
tation by t ransect ing the t ib ia and fibula at 
a h ighe r level to p rov ide a smal ler and 
t h inne r te rminal e n d o f the res idual l i m b . 
H i s i dea w a s to g ive a tapered e n d w h i c h 
w o u l d pe rmi t ea s i e r f i t t ing o f the pros­
thes i s . 

But this opera t ion w e n t out o f pract ice 
because h e made the l imb too tapered b y 
cut t ing too h i g h , and b y p rov id ing too 
small a hee l pad . T h u s , the end bea r ing 
qual i t ies of the l imb were ser ious ly im­
paired. W i t h the s a m e a im, that i s , r e ­

duc ing the b u l b o u s te rmina l e n d , Sarmiento, et al. (1966) r ounded off the b o n e 
e n d , bu t th is also resul ted in reduc t ion o f 
the w e i g h t bea r i ng area . 

In the opera t ion desc r ibed h e r e , w e 
have no t c o m p r o m i s e d the bas i c requ i re ­
men t s of the S y m e s amputa t ion . T h e on ly 
l iber ty that w e have taken is to reduce the 
b u l b o u s nature o f the distal e n d , to a cer­
tain ex ten t , b y fash ion ing a smal ler hee l 
flap, and b y cut t ing the b o n e 1/2" a b o v e the 
t ib ia l ar t icular surface. T h i s p roduces a re­
s idual l i m b wi th suff icient space b e t w e e n 
the e n d o f the l i m b and the g round for 
in t roduct ion o f an ankle j o i n t in the pros­
thes i s . 

W e d id real ize that b y reduc ing the bu l ­
b o u s t e rmina l e n d o f the res idual l i m b b y 
our opera t ion , w e w e r e reduc ing the 
we igh t b e a r i n g area o f t he res idual l i m b to 
s o m e extent . W e c o m p e n s a t e d this o b j e c ­
t ion b y red is t r ibu t ing the load bea r ing 
forces ove r w i d e r areas of the res idual 
l i m b b y m a k i n g a p ro s the s i s , par t ia l 
end -bea r ing and par t ia l p rox imal t ib ia -
bea r ing . 

Success o f a S y m e s amputa t ion d e p e n d s 
u p o n a g o o d s table hee l pad , w h i c h is ad­
he ren t to the cut surface o f the t ib ia . To 
achieve stability, methods like strapping the 
hee l p a d or t ransf ixing the hee l flap 
with Kirschner wires have been advocated 
dur ing the pos t -opera t ive per iod for about 
s ix w e e k s , or unti l hea l ing has f ixed it to 
the l ower e n d o f the t ib ia . It i s c o m m o n 
knowledge that i f pos t -opera t ive superv i ­
s ion is neg lec ted , the hee l flap m a y b e 
p u s h e d ou t o f place b y the dress ings and 
m a y get d isp laced ove r the t ib ia , resul t ing 
in i m p a i r m e n t o f end -bea r ing proper t ies . 
If the hee l flap is loose ly a t t ached , on 
w e i g h t b e a r i n g it i s eas i ly d isp laced to o n e 
s ide o r the o ther , resul t ing in a w o b b l y or 
uns tab le hee l flap. Migra t ion o f the hee l 
flap due to pull o f t h e Tendo-ach i l l e s is 
also c o m m o n l y encoun te r ed . 

In our t e c h n i q u e , no pos t -opera t ive 
f ixat ion of the hee l pad is e m p l o y e d . S u ­
tur ing o f the hee l flap l ined wi th pe r ios ­
t e u m to the per ios tea l flap o f t he t ib i a re­
sults i n rap id and f irm adherence to the 
cut surfaces o f t ib ia and f ibula. T h e only 
care taken is that , before sutur ing the hee l 



flap, i t i s carefully centered o v e r the lower 
cut e n d s of the b o n e s , and re ta ined in 
place b y ord inary conven t iona l d ress ings . 
Su tu r ing o f the hee l flap to the tough 
per ios teal flap o f t ib i a does no t permi t its 
d i sp lacement and , moreover , s o m e t i m e s 
n e w b o n e forms from the t ibial per ios tea l 
flap a n d per ios teal l in ing o f the hee l flap, 
resul t ing in very f i rm f ixat ion. B e c a u s e o f 
rap id f ixat ion w i t h this t e c h n i q u e , w e i g h t 
bea r ing is s tar ted four w e e k s pos t -opera-
tively. 

T h e s tandard p ros thes i s for the classical 
S y m e s res idual l i m b is m a d e o f mo lded 
leather , to w h i c h the foot is f ixed b y meta l 
upr ights . T h e appea rance o f this p ros the­
sis w i th i ts th ick ankle , upr igh ts , and 
p r o m i n e n t laces is no t satisfactory. 

D e v e l o p m e n t of a p las t ic l amina t ion 
process enab led our pros the t i s t s to des ign 
a l ight and durable plast ic S y m e s pros the­
s is . T h e p r o b l e m of in t roduc ing the bu l ­
b o u s b u l k y end o f the res idual l i m b 
through the na r rower l ower third por t ion 
of the socket was so lved b y cu t t ing a pos ­
ter ior w i n d o w as in the C a n a d i a n style 
p ros thes i s , o r a med ia l w i n d o w , as that o f 
the N e w York Unive r s i ty mode l . T h e s e 
p ros theses , h o w e v e r , r e ta ined the o b j e c ­
t ionable bu lky ankles , i n addi t ion to the 
inhe ren t w e a k n e s s o f the s t ructure at the 
w i n d o w s i te . To re ta in w i n d o w flaps, 
s traps and buckles are e m p l o y e d , w h i c h 
further spoi l the appearance o f the l i m b . 

Later , to ove rcome these structural de ­
fects, a c losed p ros thes i s wi th an expand ­
able i n n e r l ine r had b e e n dev i sed (Sar-
m i e n t o , 1966; Eckhard t , 1970) . T h e i nne r 
l iner was m a d e of K e m b l o r u b b e r a n d S i ­
lastic foam ( R o m a n o , et al . , 1972; L e B lanc , 
1971; Eckhard t , 1970) w h i c h permi t s the 
b u l b o u s e n d o f the res idual l i m b to g o 
th rough the nar row sec t ion b y e x p a n d i n g 
it. T h e lower th i rd por t ion of th is p ros the­
sis is as w i d e as the distal end , g iv ing the 
p ros thes i s a fat leg and ankle appea rance . 
A n impor tan t o b j e c t i o n to i n n e r l iners is 
that in a tropical c l imate , it b e c o m e s un­
comfor tab ly hot , l ead ing to excess ive per­
spi ra t ion . 

A n o t h e r difficulty faced in m a k i n g a 
plast ic socket p ros thes i s for a classical 
S y m e s res idual l i m b is h o w to fit the foot 

at the e n d o f the sh in . T h e c o m m o n l y used 
S A C H foot n e e d s at least 2 1/2" o f space 
b e t w e e n the e n d o f the socket and the 
g round . 

T h e classical S y m e s res idual l i m b does 
not usually have that m u c h clearance, and 
thus the p ros thes i s b e c o m e s too long . T h i s 
is c o m p e n s a t e d e i the r b y ra i s ing the hee l 
o f the shoe of the s o u n d leg, w h i c h looks 
uns ight ly , o r b y ho l lowing ou t the keel of 
the S A C H foot, w h i c h des t roys the cush­
ion ing effect o f the S A C H hee l and m a y 
also al ter the gait pat tern . 

In the p ros thes i s m a d e at the C e n t r e 
(Figure 4 ) , mos t o f the ob j ec t i onab le fea­
tures desc r ibed above could b e ove rcome 
b e c a u s e o f our surgical t e c h n i q u e . T h e re­
s idual l i m b created wi th this t e c h n i q u e 
p rov ides sufficient c learance for a foot 
w i t h its ankle to b e fi t ted at the e n d o f 
the socket . S i n c e t he e n d of the res idual 
l imb is not bulky, and is only s l ight ly b i g ­
ger in c i rcumference than that o f the lower 
third por t ion o f the leg, a m o r e c o s m e t ­
ically appea l ing pros thes i s can b e fabri­
cated. T h e hard socket w i thou t a w i n d o w 
and a l iner does not p o s e e i ther a p r o b l e m 
o f structural w e a k n e s s o r o f excess ive per­
sp i ra t ion in a ho t c l ima te . T h e f in i shed 
p ros thes i s is also l ight in w e i g h t and 
durable . 

Figure 4. A Symes amputee with pros­
thesis. 



In o rder to c o m p e n s a t e for the s l ight ly 
reduced e n d - b e a r i n g area o f the res idual 
l i m b , w e ex tended the socket upwards 
a n d m a d e it s imi la r to a Patel lar T e n d o n 
B e a r i n g t ype , thus d i s t r i bu t i ng s o m e 
w e i g h t b e a r i n g th rough the p rox imal por­
t ion o f the socket . A t a rough e s t ima te , b y 
ask ing pa t ien t s the i r sub jec t ive fee l ing , 
the w e i g h t t ransmi t ted th rough the e n d is 
abou t 75 pe rcen t , a n d th rough the proxi ­
mal por t ion , abou t 25 percen t . 

S i n c e th is p ros thes i s is not se l f -sus­
p e n d i n g , a supra-patel lar s trap is p ro ­
v ided , w h i c h p rov ides s u s p e n s i o n and re ­
stricts p i s ton ac t ion . B e c a u s e o f the P T B 
type p rox ima l por t ion , ro ta t ion of the re ­
s idual l i m b w i t h i n the socket is also e l i ­
m ina t ed . 

T h e socket of the p ros thes i s r ema ins in 
contac t w i th the res idual l i m b at its e n d 
and near ly the en t i re p rox imal two- th i rds . 
T h u s , p ropr iocap t ive qual i ty is no t lost. 
T h e smal l contac t gap b e t w e e n the distal 
th i rd and the co r re spond ing socket wal l 
ha s not b e e n found to cause any e d e m a o f 
that por t ion of the res idual l i m b in o u r 
ser ies , contrary to expec ta t ions o f advo­
cates o f the expandab le i n n e r l iner , and 
total contac t . 

H o w e v e r , w h e n ind ica ted to ach ieve 
total contac t , w e adv ise the pa t i en t to w e a r 
a cyl indr ica l sec t ion o f sock ove r the nar­
row por t ion o f t he leg fol lowed b y the long 
res idual l i m b sock o n top of it. No e d e m a 
of t he res idual l i m b has b e e n no t ed , p r o b ­
ab ly b e c a u s e o f the usua l hab i t o f our In­
dian pa t ien ts to r e m o v e the i r p ros theses 
w h e n no t in use . 

T h e pa t ien ts ope ra t ed on and fitted b y 
our t e c h n i q u e have b e e n fol lowed up for 
the past ten years . T h e res idual l imbs have 
b e e n found hea l thy wi th good end-bea r ­
ing qua l i t i es . All o f t h e m could bea r 
we igh t on it , and wa lk indoors in an 
e m e r g e n c y w i thou t any p ros thes i s . N o 
shif t ing or migra t ion of the hee l flap has 
b e e n encoun te r ed . T h e pat ients are h igh ly 
sat isf ied w i th the i r p ros thes i s b o t h from 
its funct ional and es the t ic po in t o f v iew. 

SUMMARY 
T h e classical S y m e s amputa t ion is a 

good opera t ion , bu t due to the resul tant 
bu lky distal end , there are s o m e difficul­
t ies i n f i t t ing a p ros thes i s . To ove rcome 
the diff icul t ies , the surgical t e c h n i q u e has 
b e e n modi f ied , and a funct ional , cosme t i c 
p ros thes i s w a s fabr ica ted . 

T h e surgical t e c h n i q u e p rov ides a less 
b u l b o u s dis tal e n d w i t h suff icient clear­
ance from the distal e n d to t he floor, to 
e n a b l e fabr ica t ion and fit t ing of a cosme t i ­
cally acceptab le p ros thes i s . 

O f the 107 cases o f S y m e s amputa t ion 
w h i c h w e r e t reated, 79 h a d the above o p ­
erat ion and p ros thes i s wi th ve ry sat isfac­
tory resul ts . 
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