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INTRODUCTION 
It is the pu rpose o f the au thors to docu

men t , i n a conc i se chart format, a se lec t ion 
o f amputa t ion p r o b l e m s encoun te r ed b y 
the C l in i c Team at our Cen te r , w i t h sug
ges t ions for p reven t ion and t rea tment . 
S u c h p r o b l e m s for the a m p u t e e m a y be 
caused by any of the ind iv idua l s c o n c e r n e d 
w i t h h i s care . 

U n d e r ideal c i r cums tances , a surgeon 
qual i f ied to do ampu ta t ion surgery wil l 
select the mos t appropr ia te level for am
puta t ion and proper ly con tour the a m p u 
ta t ion s t u m p ; 1 a hospi ta l t e a m wil l p rov ide 
eff icient rehab i l i t a t ion ; a pros the t i s t wil l 
ach ieve a sat isfactory fit; and the ampu tee , 
fully in fo rmed abou t the funct ion of h i s 
p ros thes i s and i ts c o m p o n e n t s , wi l l am
bula te in re la t ive comfort , a n d wil l cooper 
ate in a fo l low-up to al low ad jus tments to 
b e m a d e for an t i c ipa ted c h a n g e s . 

Unfor tunate ly , ideal c i r cums tances do 
no t a lways exist . T h i s paper is p resen ted as 
a plea to p reven t those relat ively small , yet 
s ignif icant , n u m b e r o f dev ia t ions from less 
than ideal c i r cums tances . W h e n the am
pu tee has the po ten t ia l to ambula te , a n d to 
ambula te wel l and relat ively comfor tably , 
it i s h i s r ight to b e g iven the fullest oppor 
tuni ty to real ize that po t en t i a l . 2 

T h e type of t rauma and , i n the case of 
d i sease s ta tes , the charac ter of the neu ro 
vascular i nvo lvemen t , wi l l affect the sur
g e o n ' s dec i s ions . A very effect ive m e t h o d 
for d e t e r m i n i n g the o p t i m u m ampu ta t ion 
level for the vascular ly i m p a i r e d l i m b is 
that o f e m p l o y i n g x e n o n 1 3 3 . 3 

THE SURGEON 
Chart I 

W h e n the su rgeon has b e e n p re sen ted 
wi th a pat ient , w h o s e l i m b has sus t a ined 
ex tens ive t rauma of a degree w h i c h m a n 
dates amputa t ion , h i s cho ices are fre
quen t ly l imi ted . T h e status of the t rauma
t ized l i m b m a y requ i re surgical i n g e n u i t y 
and m a x i m u m use of the r e m a i n i n g ana
tomic s t ructures to con tou r a res idual l imb 
that wi l l p rov ide o p t i m u m funct ion. H e 
should not , h o w e v e r , ins i s t o n sav ing all 
length when such heroic measures will re
sult in a poor res idual l i m b . For an ind i 
vidual o f average he igh t , a s ix inch b e l o w -
k n e e res idual l i m b is far more des i rab le 
than an amputa t ion e igh t to 10 inches in 
length . The feature w a s d i scussed m a n y 
years ago by T h o m a s and Haddan in the i r 
text, " A m p u t a t i o n P r o s t h e s e s , " bu t is still 
over looked . In the case of b e l o w - k n e e a m -



CHART I: THE SURGEON 



CHART I: THE SURGEON (continued) 

Figure 1. This vascular amputee would have 
benefitted with a more proximal amputation. 

Figure 2. The unmodified Chopart, in equinus, provides the 
amputee with a poor weight-bearing surface, unless the 
equinus has been prevented by either ankle fusion in a func
tional position or tendon transplantation to prevent the equi
nus deformity. 

pu ta t ions , t hey repor ted that " a m p u t a 
t ions b e l o w the m i d d l e of the leg are to b e 
c o n d e m n e d . T h e addi t iona l b o n e l eng th 
offers n o advan tage i n leverage , a n d the 
longer s t umps are apt to b e t ender and are 
p rone to vascular difficult ies w i t h e d e m a 
and u lcera t ion o f the e n d of the s t u m p . " 4 

Sav ing all l eng th shou ld b e an ax iom fol
l o w e d w i t h d i s c r imina t ion . 

Useful funct ional l eng th should no t b e 

sacrificed. W h e n the amputation is elective, 
it i s the r e spons ib i l i t y o f the su rgeon to 
m a k e a very careful de t e rmina t ion o f the 
level of ampu ta t ion , part icular ly, to avoid 
an above knee a m p u t a t i o n i f a func t ion ing 
b e l o w knee residual l i m b can b e sa lvaged . 
Al though it is no t pos s ib l e to cover every 
eventual i ty , the chart refers to impor tan t 
p r o b l e m s . 



Figure 3. This amputation is just 
proximal to the true Syme level 3 

andhad to be fitted as a long B/K. 

Figure 4. Although this 
ankle disarticulation am
putee was fitted with a 
S y m e prosthes i s with 
maximal proximal PTB 
support, he continued to 
have residual limb prob
lems and rejected reamputation to the below-
knee level. 

Figure 6. The distal anterior crest should be properly 
bevelled. A sharp bone prominence causes overlying 
skin problems. 

Figure 5. This amputee, as demonstrated on the x-ray, 
had to be fitted with a modified Canadian Hip Prosthesis 
because of the retained short residual limb. 



Figure 7. (left) Poor skin 
coverage of underlying 
bone will be recurring 
cause of skin break
down. 

Figure 8. (right) Inade
quately stabilized Syme 
pads frequently interfere 
with distal we ight -
bearing and are often as
sociated with painful 
callosities at the scar 
margin. 

Figure 9. Soft tissue appearance 
of lack of bevelling of the tibia 
crest distally (see chart). 

Figure 10. When the scar is adherent to the underlying 
tibia, it is not unusual for soft tissue piston motion, 
during ambulation, to result in episodes of soft tissue 
breakdown. It is almost impossible to toally eliminate 
small amounts of piston motion. 



THE PROSTHETIST 
Chart II 

M a n y of the m o r e frequently encoun
tered problems traceable to the prosthetist 
are listed in the a c c o m p a n y i n g Chart . The 
prosthet is t has a major responsibil ity for 
the o p t i m u m rehabil i tat ion of the a m 
putee . Less than total satisfactory fit, 
a l ignment , a n d suspens ion m a y cause any 

variety of problems such as those referred 
to in the chart . A large selection of pros the 
tist related problems has been detailed. 
There will undoubted ly be areas of con
troversy particularly w i th reference to the 
poster ior of the socket. A t our center w e 
el iminate the popliteal bulge entirely, bu t 
at o ther centers this is frequently reta ined. 
W h e n this bulge is exaggerated , as in the 
il lustration, problems m a y arise. 

CHART II: THE PROSTHETIST 



CHART II: THE PROSTHETIST (continued) 

Figure 1 1 . Repeated episodes of distal edema produce 
a "peau d'orange," or orange skin effect. This is 
known as verucous hyperplasia. 

Figure 1 2 . Bursal formation over the fibula head (see 
chart). 



Figure 13. (left) Inclusion cysts 
secondary to pressure and shear 
at posterior brim margin. 

Figure 14. (right) An unusual 
alignment of a B/K prosthesis 
fabricated for a patient who did 
not have a fractured femur, knee, 
or tibia which would have dis
torted the anatomical structures 
and might otherwise have re
quired alignment modifications. 

Figure 15. At our Center we have 
eliminated the posterior popliteal 
bulge. The distal opening, in this 
instance, was covered by a soft 
total contact pad and the opening 
provided a receptacle for the 
moisture of excess perspiration. 

Figure 16. Excessive patellar bar prominence may 
cause skin breakdown. 

Figure 17. Encrusted skin ulceration over a prominent 
patellar bar and distal choking with edema and soft 
tissue breakdown (see "choking" under Chart II). 



Figure 18. Improper placement of 
supracondylar wedge of PTS. 

THE PATIENT 
Chart III 

T h e pa t i en t may , h imse l f , b e the source 
o f h i s o w n diff icul t ies , usual ly because of 
ca re lessness o r neg lec t of ins t ruc t ions . Pa
t ien ts are told to b e s e e n b y the c l inic t e a m 
or pros the t i s t at the first s ign of res idual 
l i m b i r r i ta t ion. Neve r the l e s s , they wil l 

often wai t and c o m e in after b l i s te r forma
t ion or even soft t i ssue b r e a k d o w n and ulc
era t ion have deve loped . 

T h e r e are occas ions w h e n the res idual 
l i m b has b e e n so con toured that r ev i s ion i s 
ind ica ted bu t the pa t i en t refuses further 
surgery. It i s neces sa ry in these cases to 
warn the pa t ien t abou t the potent ia l for 
b r e a k d o w n , so that h e m a y o b s e r v e cer ta in 
areas more carefully than he m i g h t do 
o the rw i se . E x a m p l e s of th i s are the exces 
s ive ly long b e l o w k n e e res idual l i m b wi th 
poor distal c i rcu la t ion or the inexcusab le 
re ten t ion of an excess ive ly long f ibula o n 
w h i c h the pa t ien t refused ano the r ope ra 
t ion. 

T h e pa t ien t m u s t unde r s t and that he is 
an impor tan t m e m b e r o f the c l inic t eam 
and h i s sub jec t ive r e sponse s wil l b e care 
fully l i s tened to and ac ted u p o n w h e n ap
propr ia te . W a r n i n g s i g n s are: d iscomfor t 
over b o n e p r o m i n e n c e s , r ednes s , swel l ing , 
pa in , or o ther man i fes t a t ions o f i r r i ta t ion. 
T h e s e s igns shou ld b e h e e d e d before 
b r e a k d o w n occurs . T h i s m a y b e m o s t l ikely 
to occur over the f ibular h e a d , t ib ia l cres t , 
or distal anter ior t ib ia of the b e l o w - k n e e 
ampu tee , or over the distal lateral aspect of 
the residual l imb o f the a b o v e knee am
pu tee , i f the p ros thes i s ha s no t b e e n p rop
erly fabr ica ted , mod i f i ed , or f i t ted. 

CHART III: THE PATIENT 



CHART III: THE PATIENT (continued) 



THE THERAPIST AND 
NURSE 

Chart IV 
Pre- and pos t - amputa t ion in-hospi ta l 

care are the r e spons ib i l i t y of the therapis t 
and nurse under the gu idance a n d control 
of the ampu ta t i ng su rgeon . Char t I V in
c ludes s o m e of the m o r e o b v i o u s aspec ts o f 
their r e spons ib i l i t i e s . In addi t ion , the 
therapis t wil l also b e r e spons ib l e for 
t each ing the pa t ien t m a n y o ther essen t i a l s , 
such as: h o w to fall and h o w to r ise from the 
floor, h o w to use c ru tches or a cane w h e n 

Figure 19. If the patient does not 
add a residual limb sock after 
shrinkage occurs, downward 
displacement of the residual limb 
in the socket may cause abnormal 
pressure on the distal pole of the 
patella as well as irritation of the 
distal limb. 

Figure 20. (right) Piston motion 
of the residual limb in the socket 
often produces abnormal pres
sure manifestations over the 
fibular head. 

Figure 21. (left) Macera
tion secondary to hyperhidrosis. 

Figure 22. (right) Flesh 
roll. This amputee gained 
weight and lost fit. 



necessary , h o w to w r a p the res idual l i m b , 
and h o w to use s imp le hyg i en i c measures 
in res idual l i m b care . There is never a rea
son for o n e f requent ly encoun te red post-
amputa t ion p r o b l e m to occur , such as the 
f lexion cont rac ture that i s , unfortunately, 
seen too often. T h i s should be avoided 
w i t h p roper nu r s ing and therapy care. 

Very often, it i s a capab le , sens i t ive , and 
expe r i enced therapis t w h o wil l take the 
oppor tun i ty to under s t and and d iscuss 
w i t h the pa t ien t the psycholog ica l impact 

of h i s amputa t ion . He wil l b e a ided in the 
process if o ther act ively func t ion ing , re
habi l i ta ted ampu tee s are b rough t in to talk 
w i th the ampu tee and to demons t ra t e h o w 
they have coped w i t h thei r amputa t ions 
and have re turned to soc ie ty as act ive 
work ing family m e m b e r s of that society. 
The re is no be t te r w a y to he lp the n e w 
ampu tee d i m i n i s h the psychologica l im
pact of the loss of a l i m b than b y o ther 
a m p u t e e s demons t r a t i ng that-there wil l b e 
a future for h i m . 

CHART IV: THE THERAPIST AND NURSE 



Figure 23. (left) Flexion contractures 
should not be permitted to develop. 

Figure 24. (right) Temporary adjust
able above knee socket. 

CHART V: THE PHYSICIAN 
(acceptable complications 

secondary to therapy) 

THE PHYSICIAN 
Chart V 

Finally, there are certain specific diseases 
wh ich affect the status of the residual l imb , 
examples of wh ich are ment ioned in Chart 
V. The re are a mul t ip l ic i ty of skin p rob lems 
w h i c h have b e e n p resen ted in detail e l se
w h e r e (and w h i c h m a y occur anywhere on 
the b o d y ) . T h e s e b e c o m e more ser ious 

p rob l ems w h e n they presen t t hemse lves 
on the res idual l i m b . Var ious sk in l e s i o n s 5 

m a y b e no t ed such as psor ias i s , he rpes 
zoster , or even tumors . T h e s e should b e 
t reated by a p h y s i c i a n or dermato logis t in 
con junc t ion wi th the pros thet is t . W h e n 
ever consul ta t ion wi th an in tern is t , der
matologis t , neuro logis t , or o ther specia l is t 
is necessary , the c l inic t e a m should arrange 
such consul ta t ion . 



THE CLINIC TEAM 
Chart VI 

T h e C l in i c T e a m h a s the r e spons ib i l i ty 
for no t on ly p r e s c r i b i n g a p ros thes i s and 
eva lua t ing the f in i shed l i m b , bu t also for 
fol low-up and s u b s e q u e n t ca re . The pros
thes i s c h o s e n shou ld provide the ampu tee 
w i th o p t i m u m funct ion for the part icular 
s tage o f r e h a b i l i t a t i o n . 6 A s an example , a 
t empora ry a b o v e k n e e p ros thes i s m a y b e 
an ini t ia l p resc r ip t ion wi th an adjustable 

po lypropylene socke t a n d a s ingle axis 
k n e e , b u t after suff icient l i m b matura t ion 
has occur red , the ac t ive a m p u t e e shou ld b e 
a l lowed to p rogress to a suc t ion socket and 
a hydraul ic k n e e i f appropr ia te . Un le s s 
there is a f inancia l p r o b l e m , or an unusual 
specia l c i r cums tance such as difficulty o f 
access to a pros the t ic facili ty, a v igorous 
ampu tee shou ld no t b e r equ i red to a m b u 
late w i t h a s ingle axis cons t an t friction 
knee . Char t VI i l lustrates p r o b l e m s w h i c h 
are the r e spons ib i l i ty of the c l in ic t eam. 

CHART VI: THE CLINIC TEAM 



Figure 25. Excessively long fibula and poorly con
toured distal tibia (see Chart I, items 1 and 2 under 
Etiology). 

SUMMARY 
The p reven t ion and t rea tment of a m p u 

ta t ion p r o b l e m s is a bas i c goal o f eve ryone 
c o n c e r n e d wi th the care of the ampu tee . 

For tunate ly , such p r o b l e m s are the e x c e p 
t ion ra ther t han t he rule . But w h e n they do 
occur , t hese p r o b l e m s m a y b e ca tas t rophic 
for the a m p u t e e , r e q u i r i n g lost t ime from 
work , a n d even , i f n o o the r so lu t ion is 
sat isfactory, l i m b rev i s ion (F igure 25) . T h i s 
m a y m e a n that the pa t ien t wil l h a v e to start 
the ent i re process all over aga in . 
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