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Improvements in surgical techniques
and prosthetic devices and the
establishment of prosthetic clinics have
altered the outlook for the amputee.
A cooperative effort on the part of
professionals looking after amputee
patients, as carried out in these clinics,
offers the best means of recognition
and treatment of difficulties as they
arise.

Until the "bionic man" becomes a
reality, amputees will continue to have
skin problems. In describing a number
of illustrative cases, we have attempted
to: (a) renew interest in these
problems; (b) demonstrate the value
of the group approach; and (c)
encourage the participation of interested
dermatologists in the prosthetic clinic
team to facilitate earlier recognition
and treatment of troublesome skin
disorders in the amputee.

Les perfectionnements apport6s aux
techniques chlrurgicales d'amputations
et A Ia fabrication des prothAses, ainsi
que l'am6nagement de consultations
externes pour les amput6s, ont de
beaucoup am6lior6 le sort de ces
derniers. Les diff.rents sp6cialistes
oeuvrant dans ces cliniques fournissent
un effort commun dans le d6pistage
des complications et leur traitement.

Les problAmes cutan6s sont toujours
A surveiller chez les amput6s. Dans
ce court expos6, nous voulons donc:
(a) renouveler l'int6rAt de notre
profession dans ces problAmes; (b)
mettre de l'emphase sur Ia technique
de groupe; et (c) encourager les
dermatologistes A faire partle d'une
cllnique pour les amputds, afin qu'Iis
apportent leur contribution au bien-Itre
de ces malades lnfortun6s.

The problems facing the amputee are
complex. Loss of a limb necessitates
functional, psychologic and socioeco-
nomic readjustment by the patient. The
rehabilitative process requires the com-
bined efforts of various professionals.
The organization of prosthetic clinics
for amputees has improved the outlook
for these patients.

Various skin complications associated
with wearing a prosthesis have long
been recognized,1" but it was not until
Levy and others34 reported the first
comprehensive studies in the field that
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any substantial progress was made. We
propose to report the cutaneous dis-
eases encountered at the prosthetic clin-
ic of the Ottawa General Hospital
during a 1-year period. We compare
the types of lesion seen today with
those previously reported, and review
some basic principles of amputee stump
dermatology.
The prosthetic clinic was held month-

ly. In attendance were two orthopedic
surgeons, a dermatologist, a prosthetist
and a physiotherapist. Fifty patients
were seen during a 1-year period. Each
patient was seen by all members of
the group, and photographs were taken
of most of the skin lesions. Treatment
and follow-up were continued on sub-
sequent visits to the clinic.

Patients
Seventeen of the 50 patients (34%)

had dermatologic problems (Table I).
There were 16 men and 1 woman,
whose ages ranged from 15 to 80 years,
the mean being 39 years. Only two
patients had upper extremity amputa-
tions. Of the 15 lower extremity am-
putations, 9 were below-knee, 2 were
Chopart's amputation and 4 were
above-knee. The indication for amputa-
tion had been peripheral vascular dis-
ease, trauma or neoplasm (listed in
order of decreasing frequency). The
specific lesions can be classified in
three general categories.

Group 1

This group (patient nos. 1 to 12)

comprises lesions attributable to poor
prosthetic fit, poor hygienic routine or
a combination of the two factors. The
commonest lesions were callus forma-
tion and skin breakdown with or with-
out ulcerations. A callus is an acquired,
circumscribed, slightly elevated area of
hyperkeratosis that appears at points
of friction or pressure. This is the mild-
est skin problem seen in amputees and
was seen in four patients. In most cases
the callus was not bothersome. A pain-
ful callosity necessitated prosthetic al-
teration to relieve pressure over the
area. Skin breakdown, with or without
ulcer formation, was seen in five pa-
tients. This prompted a review of the
patient's routine of stump hygiene and
a search for pressure points in the
prosthesis. Patient no. 3 had developed
a pressure ulcer after altering the sub-
liner, which had caused a defect in the
prosthesis. Stump edema was present
in three patients and was associated
most often with a loose-fitting pros-
thesis.
An interesting variant of stump

edema was seen in patient no. 5 (Fig.
1), a man aged 52 years who had
had recurrent swelling of both legs
since the age of 12 years. Tn 1970
a diagnosis of Milroy's disease had been
made. Skin ulcers developed over
the lower anterior aspect of the left
leg in 1972 and these did not respond
to conservative measures. Excision and
skin grafting were planned, but at the
time of surgery tumour tissue was
noted beneath the ulcerations. The
pathologist found this to be fibrosar-
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coma, and the patient underwent
above-knee amputation. He had an un-
complicated postoperative course, but
definitive prosthetic fitting was delayed
owing to the lymphedema. When he
was seen in the prosthetic clinic
edema had caused fissuring of the in-
cision at the lateral aspect of the stump.
When the fissures were spread open, an
erythematous component was evident
with an accumulation of keratinaceous
debris, as seen in intertrigo. The pa-
tient was instructed to cleanse and dry
the areas within the fissures morning
and night, and afterwards to apply one
drop of hydrocortisone lotion, 0.5%.
This treatment brought about prompt
healing.

Group 2
This group consisted of two patients

with allergic contact dermatitis. A short
case history best illustrates this prob-
lem (patient no. 13; Fig. 2).
A 15-year-old boy had undergone

mid-thigh amputation of the right leg

for osteogenic sarcoma in 1966. The
stump was revised in 1968 owing to
the overgrowth of the femur. The pa-
tient was fitted with an above-knee
prosthesis with a Silesian bandage.
Four years later, he presented with a
weeping eczematous dermatitis of the
stump and waistline. This was diag-
nosed as a contact dermatitis caused
by the prosthesis or suspension appara-
tus or both. The use of the prosthesis
was discontinued and the condition was
treated with aluminum subacetate com-
presses and the application of a fluorin-
ated steroid cream. When the patient
was seen 2 weeks later only mild resi-
dual hyperpigmentation was present.
The suspension belt, which was made
of horsehide, was replaced with one
made of cowhide, and the patient
had no further difficulties. Patch test-
ing was not performed as an integral
part of this study, but should certainly
be considered as a useful adjunct for
arriving at a definitive etiologic diag-
nosis.

I.iI.i. i-stump edema in .Z-year-old man. Prosthetic fitting delayed after amputation
because of lymphedema, which caused deep fissures around incision (left). Spreading of
fissures demonstrated erythematous area, which contained accumulation of keratinaceous
debris (right).

-.
FIG. 2-Allergic contact dermatitis of stump and waistline caused by above-knee
prosthesis and suspension belt.

Group 3

There were three miscellaneous le-
sions. Eczema craquel6 (the disorder
of patient no. 15) is a common
dermatosis of elderly patients occurring
most frequently on the legs during the
winter months. It presents as patches
of dehydrated skin showing redness
and fine fissuring that resembles
cracked porcelain. One patient (no.
16) manifested nonspecific eczematous
dermatitis of the amputation stump.
Both these conditions responded well to
applications of hydrocortisone cream.
Verruca vulgaris of the stump in one
patient (no. 17) was treated successfully
with liquid nitrogen.

Discussion

A prosthesis must provide comfort,
function and cosmesis. Most important
is comfort, for without it the amputee
will fail to obtain function or cosmesis,
or both, and ultimately will either limit
the use of his prosthesis or find it im-
possible to wear at all.9 Despite ad-
vances in amputation technique and
improvements in prosthetic design and
material, some amputees continue to
have skin disorders. This is not surpris-
ing when one considers the demands
a prosthesis exerts on the skin of the
stump: (a) the stump is placed in a
total contact socket where air circula-
tion is minimal and perspiration is in-
creased and trapped; (b) weight-hearing
and contact pressure areas (depending
on the type of prosthesis) apply un-
accustomed stress to the skin areas
concerned; (c) the stump skin supports
a larger population of bacteria than
the normal limb:10 and (d) prosthetic
materials and products such as clean-
sers used in their maintenance may
have irritant or allergenic potentials.

Moreover, special considerations
arise in the case of the geriatric am-
putee11 and the amputee with impaired
circulation.. The latter now constitutes
85% of the lower extremity amputee
population.12
The problems encountered by Levy3

basically were due to poor skin hygiene
or poor prosthetic fit, or both. Ade-
quate routine hygiene is therefore man-
datory for the socket as well as the
stump. Soaps containing hexachloro-
phene are usually adequate and, night-
ly or on alternate nights, washing the
skin and gently patting it dry is suf-
ficient. The socket should be washed
with a mild detergent, rinsed and dried
carefully with a clean cloth. Any clean-
ing substance that can leave a residue
in the socket should be avoided. The
prosthesis should never be put on un-
less it is completely dry, and the stump
sock, if worn, should be changed daily.
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Problems caused by poor skin hygiene

Bacterial and fungal infections: These
are prone to occur in amputees because
perspiration and friction lead to ma-
ceration of the stump skin, predisposing
to invasion by organisms. The process
usually begins as a folliculitis, more
commonly in patients with hairy and
oily skin, and is worse in the summer,
when perspiration is maximal.0 Follicu-
litis has been cited as the commonest
cause of an amputee's absence from
work.10 Fungal infections, once estab-
lished, may be difficult to eradicate
because of the reasons cited above.
We did not encounter either of these
conditions in the groups of patients
studied, either because of the small
number concerned or the fact that
most of our patients followed a reason-
able routine of hygiene.

Nonspecific eczematization: This
condition appears as a weeping, itching,
nonhealing area of dermatitis over the
distal portion of the stump,5 the cause
of which may be difficult to discover.
It responds to topical corticosteroid
therapy but recurrences are frequent.

Intertriginous dermatitis: This is like-
ly to develop at the end of the stump
if there is infolding of skin. Friction
produced by movement of the two
constantly opposed skin surfaces re-
moves the outer layer of keratin. Poor
stump hygiene will allow this disorder
to progress, and a chronic condition,
with fissuring of the skin and second-
ary infection, will ensue. In most cases
this disorder will respond to careful
local hygiene with particular attention
to keeping the area dry, and application
of a mild hydrocortisone preparation,
0.5% to 1.0%.

Epidermoid cysts: These are charac-
teristically found near the upper end of
the prosthesis along the inguinal folds
and the skin of the outer thigh. Various
theories as to their origin have been
put forward. Some investigators believe
that they represent sebaceous adeno-
mata.'0 They appear to be more com-
mon in the patients with above-knee
amputations, possibly because of the
torque produced by the normal gait,13
which may force surface keratin and
epidermis inward so that it is trapped
in the dermis. As a result, a foreign
body reaction takes place and eventu-
ally a cyst is formed. The cyst may
become enlarged, tender and infected,
when it will drain. Treatment usually
consists of antibiotics and the applica-
tion of compresses in the acute stage,
followed by surgical removal of the
entire cyst, if warranted.' No such cyst
was seen in this group of patients, per-
haps reflecting a decreased frequency
of this lesion compared with 20 years
ago, but more likely because the pa-

tients studied were younger and had
been wearing their prostheses for a
relatively short period.

Problems caused by poor prosthetic fit

Stump edema: This is almost always
present during the early phase of pros-
thetic use. This edema is usually mild
and disappears once the stump has
matured. Occasionally it may persist
and increase, leading to pigmentation
and superficial erosion and ulceration
of the distal skin of the stunip. In
most cases these changes occur because
the socket has become loose-fitting
distally due to stump shrinkage or loss
of weight by the patient.

Pressure areas: Small calluses are the
first manifestation of pressure points.
When seen, a search should be made
inside the prosthesis directed to the
point overlying the callus, and an alter-
ation in the prosthesis is called for. The
callus may be pared down if it causes
discomfort. Superficial erosions take a
long time to heal and cause prolonged
morbidity. To ensure good prosthetic
fit, an amputee should maintain his
weight within 2.3 kg above or below
his fitting weight.13

Verrucous hyperplasia: Rarely stump
edema may develop into a condition
known as verrucous hyperplasia,3'4'6"3
in which many darkly pigmented hyper-
keratotic lesions appear on the distal
surface of the stump. This disorder is
not due to the virus that causes verruca
vulgaris, but is a hyperplastic reaction
possibly due to stasis and edema plus
infection.3 When the condition was first
described, it was most commonly asso-
ciated with the lack of distal contact of
the stump with the prosthesis. Treat-
ment at that time consisted of control
of the infection, if present, and the pro-
vision of counterpressure at the distal
end of the stump. We did not encounter
any cases of verrucous hyperplasia in
the patients we studied, and we believe
that this disorder is less common now
owing to increased use of total-contact
prosthetic sockets. Recently, we have
seen what may be an early form of this
disorder in a patient with a below-knee
prosthesis that had not been changed
for nearly 3 years, and there was loss
of distal contact between the stump
and the socket.

Contact dermatitis may be due to
materials in the prosthesis itself, or to
materials in the straps or attachments,
that produce an allergic reaction in
a patient previously sensitized. This
usually presents as an erythematous,
weeping, painful eruption. Symptoma-
tic therapy with compresses and steroid
creams should be given and a thorough
search made for a possible contactant;
investigation should ideally include
well controlled patch testing. The def-

initive treatment is still the removal of
the offending, sensitizing agent. In
this situation help from a prosthetist is
invaluable.
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