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A U T H O R ' S N O T E : M i n o r s k i n irritations and infections are f r e q u e n t l y encountered by the
prosthetist i n the filling and maintenance of amputation prostheses.
In many instances the
f i n a l fitting must be delayed until such skin infections are controlled, causing further diffi
culty i n the proper fitting of en otherwise prepared slump
The problem is especially
important in the maintenance of the prosthesis, as proper skin care can prevent many
recurrent cutaneous infections and thereby eliminate unnecessary visits to the limb shop,
made in the erroneous belief that the skin infection was due to an improper fit of the
prosthesis. T h i s often results in a good deal of the prosthetist s time being consumed by a
futile search f o r a pressure point in the socket, whereas proper skin hygiene is the correct
solution of the problem.
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Antiseptic skin detergents are readily
without prescription, at nominal cost.
safely used by almost all amputees.
allergies to ordinary soaps than to this

available to amputees through their local pharmacy,
Allergies to this product are rare, and i t can be
It should be noted that there are actually more
detergent.

Although I feel sure that regular and widespread use o f an antiseptic skin detergent by
amputees, particularly lower extremity amputees, w i l l greatly reduce the incidence of
amputation stump infection and resultant complications, it is again emphasized that such
a routine is not a substitute f o r proper fitting and alignment o f the prosthetic appliance.
This still remains the primary responsibility o f the prosthetist.

The continually recurring cutane
ous infections at amputation sites
which are frequently encountered in
prosthetic appliance clinics constitute
a serious obstacle to the adjustment
and rehabilitaiton of the amputee. By
virtue of their prevalence and persist
ence, such infections may restrict or
completely prohibit the use of other
wise satisfactory, properly
fitting
prostheses. This, in turn, can induce
profound psychic distress which, to
gether with the delay in resumption
of an active social and economic life,
can convince an amputee that his dis
ability will never allow him to be
come a happy and productive mem
ber of society.

tation stump as a prophylactic ap
proach to the problem of infection
appeared promising in view of the
availability of an antiseptic detergent
with degerming properties of demon
strated value in reducing the cutane
ous bacterial population. ,4
This
studs, for which 74 amputees invari
ably applied pHisoHex++ each morn
ing prior to adjusting their prosthetic
device, was undertaken to determine
whether an ensuing decrease in the
incidence of infection would permit
more constant and daily use of the
appliance.
The non-irritating and
hypo-alleigenie qualities ofpHisoHex5,6re
larly suitable for use over prolonged
periods of time.
1

Regular hygienic care of the ampu
* The major part of this article is reprinted by permission from Medical Annals of the
District of Columbia, Vol. XXV, No. 7, July, 1956. For this Journal, Dr. Gordon wrote
the Author's Note which is given above.
From the Orthopedic and Prosthetic Appliance Clinic of the Veterans Benefits Office,
Washington.
This report is published with permission of the Chief Medical Director, Department
of Medicine and Surgery, Veterans Administration, who assumes no responsibility
for the opinions expressed or conclusions drawn by the authors.
++ A product of Winthrop Laboratories, Inc., New York, N. Y.

Incidence and etiology of the in
fectious
process.
Fundamentally,
staphylococci are responsible for most
suppurative infections of the skin,
associated with typical abscess forma
tion. Together with streptococci and
other potentially pathogenic resident
microogranisms, they are ready to in
vade abrasions produced by devices
so intrinsically frictional as pros
theses. The resultant active infection
may express its intensity as a small
pustule or a furuncle, or may even
progress to an actual cutaneous ulcer.
Since elimination of local irritation
is a major therapeutic measure in
these conditions, the prosthetic appli
ance must be set aside during the
healing process.

fitting or outgrown prostheses have
been found to increase the prevalence
of infection. More recently, follow
ing widespread adoption of the suc
tion socket for above-the-knee ampu
tees, there has been a perceptible in
crease in the incidence of dermatol
ogic disturbances in this group. The
warm, moist, enclosed skin, principal
ly with individuals prone to excessive
perspiration but also with others dur
ing the summer months, provides an
excellent culture medium for bacterial
growth. Although the socket repre
sents a mechanical advance, it pre
sents the additional problem of an
annoying, unpleasant odor in many
cases as well as that of localized in
fection.

The problem of infection most fre
quently arises with lower extremity
amputees, sequent to the continuous
firm pressure of the appliance against
the skin, impairment or retardation
of circulation, and the deterioration
of local cutaneous resistance. Inas
much as these factors prevail even
with a well-fitting prosthesis, they are
greatly exaggerated by further circu
latory embarrassment when the stump
is choked by an improper fit. Among
the lower extremity amputees more
pronounced pressure phenomena may
be anticipated when the limb has
been removed below the knee than
with the more fleshy part above the
knee stump. Due to a lower relative
proportion of soft tissue to bone in
a below-the-knee stump, the greater
pressure per square inch exerted by
prosthetic devices is responsible for
th greater prevalence of cutaneous ir
ritations and infections observed in
these amputees.

The
question
of
maintaining
healthy, intact skin is not, however,
confined to weight-bearing stumps but
is also of concern with upper-extremi
ty stumps.
In effect, wherever a
prosthesis is used regularly in a
working function the integrity of the
cutaneous surface must be preserved
to achieve maximum benefit from the
artificial limb. It was our intent to
do this through the daily cleansing
and degerming of the skin in direct
contact with the appliance.

In addition to the trauma which
predisposes the weight-bearing stump
to dermatologic difficulties, the pres
ence of deep, depressed, indented
scars or overhanging fleshy bundles
in the adductor and gluteal folds, im
proper weight-bearing thrust in walk
ing when the amputee has not ade
quately been trained in the use of his
appliance, and, particularly, poorly

Selection of a prophylactic agent.
The prolonged antiseptic and non-ir
ritating properties of pHisoHex,
which have served to establish the
antiseptic detergent as a routine pre
operative preparation for the sur
geon's hands and for the operative
field, appeared well suited to the pro
phylaxis of cutaneous infections.
Many clinical studies reported in the
literature have demonstrated the ef
ficacy of pHisoHex in reducing the
bacterial population of the skin as
well as the long duration of the re
sultant antisepsis.5,
The prolonged
antisepsis is further evidenced by the
usual sign posted over the surgeon's
scrub sink in most hospitals advising
him that the scrub period can be
shortened provided he is a constant
and daily user of pHisoHex. The
bacteriostatic and bactericidal action
10

of the preparation exceeds that of
ordinary soap-hexachlorophene com
binations, and it more successfully
maintains the reduction in bacterial
flora. Figure 1 presents a compar
ison of the antibacterial effects of a
3-minute pHisoHex scrub with those
of a 10-minute soap scrub.
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A further comparison of the antibacterial activity of pHisoHex and 2
other commonly used preoperative
scrubbing agents is presented in fig
ure 2. Total bacterial counts of the
hands were carried out at half-hour
intervals following scrubbing with
tincture of green soap, liquid soap
containing
hexachlorophene,
and
pHisoHex with the results shown.
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The number of bacteria obtained on
culture of the hands prior to scrub
bing with either agent is represented
by 100 per cent.
Confirmatory evidence that a 3minute pHisoHex scrub was equal in
antibacterial effect to a 10-minute
scrub with green soap, alcohol, ether
and tincture of Zephiran Chloride was
obtained by another group of investi
gators in a series of several hundred
subjects.
As part of the same study
they were also able to demonstrate a
reduction in resident bacteria on skin
surrounding raw and denuded sur
faces cleansed with pHisoHex.
10

Prior to our study pHisoHex had
successfully been applied as a pro
phylactic measure against cutaneous
infection in another particularly su
sceptible group, the d i a b e t i c s . ,
Ritualized scrubbing of the feet and
legs with the antiseptic detergent was
found an effective control procedure
and, when included as part of a rou
tine method of treatment in one series,
reduced the incidence of pyogenic in
fection by 90 per cent per patient per
year.
This is of particular signifi
cance to the diabetic to whom acute
infection frequently presents an actual
threat to life.
3

3

13

A final property of pHisoHex
which recommended it to us was its
ability to abolish undesirable odors
for as long as 18 hours in washed
areas.
This was considered valu
able in view of the fact that objec
tionable odors have been associated
with the wearing of prostheses during
the summer months and throughout
the year in those individuals who per
spire freely.
14

Procedure.
Seventy-four amputees
originally participated in our study.
Of these, however, 12 failed to report
regularly for observation and have
not been included in our evaluation.
The remaining 62 individuals com
prised 25 above-the-knee amputees, 23
below-the-knee amputees, 9 suctionsocket cases, 2 below-the-elbow ampu
tees, 2 amputations referable to circu
latory difficulties, and 1 hip disarticu
lation.
Thirty-four had previously
experienced cutaneous disorders, 10
exhibited severly scarred stumps, and
8 were bothered by unpleasant socket
odor.
Each amputee received a plastic
squeeze bottle containing pHisoHex
for direct application of the antiseptic
detergent. He was instructed to use
only a few drops of pHisoHex, to add
as much water as necessary to pro
duce a thin lather, and to massage
this lather well into the stump. The
need for particular care in covering
as thoroughly as possible depressed
scars, crevices, and other areas likely
to support bacterial growth was em
phasized. The stump was then wiped
dry without removing any remaining
detergent so that a thin film of the
material was left on the washed area
to exert a persistent antibacterial ac
tion. This procedure was carried out
each morning or just prior to adjust
ment of the prosthesis for the day.
During the warm months the applica
tion of pHisoHex twice daily, in the
morning and at night, was recom
mended to those individuals prone to
excessive perspiration or with a his
tory of recurrent skin infection. After

several months of treatment or during
the winter months a reduction in fre
quency to 3 times weekly was con
sidered. Some amputees reported the
accumulation of a sticky, scum-like
secretion as a result of perspiration
during the night, and they were ad
vised to thoroughly remove this ma
terial by means of the pHisoHex wash
prior to use of their appliance.
Results of treatment were evaluated
in all cases 8 to 12 months after initia
tion of the regimen, while 11 ampu
tees were followed for as long as 16
to 21 months.
Results. The results of our study
are summarized in table 1. Improve
ment of the integrity of the cutaneous
surface of amputation
sites, ex
pressed as a reduction in the in
cidence of infection, and adjudged by
the more constant and daily use of
prosthetic appliances, was manifested
by all amputees in this series. Of
the 33 individuals who adhered to a
rigid pHisoHex schedule, 31, or 93.9
per cent, exhibited an excellent re
sponse to the hygienic regimen and
2 showed improvement over their
pre-treatment state. Of the 29 indi
viduals who applied pHisoHex ir
regularly, 21, or 72.4 per cent, were
adjudged excellent, while the remain
ing 8 were considered improved. No
allergic reactions were observed in
any of our test group.
Some of the participating amputees
reported their observations during the
test period.
One individual with
severe chronic dermatitis of both legs
was well controlled and manifested
improvement on following a regular
pHisoHex schedule. One case of re
current furunculosis of the stump of
long duration cleared with the regu
lar use of pHisoHex, but the furuncu
losis recurred once more when the
regimen was discontinued. One am
putee
who perspired excessively
throughout the year and presented a
socket odor problem was well con
trolled with the regular application
of the antiseptic detergent. One in
stance of cutaneous difficulty, cleared

up by treatment, recurred within a
week of cessation of the pHisoHex
wash. One amputee who had no dif
ficulty when using the detergent regu
larly, developed recurring furuncles
on his extremely hairy stump 4
months after he had stopped using the
recommended hygiene.
Of 3 individuals who might be con
sidered less responsive to the pHiso
Hex treatment 2 persisted in using
poorly fitting prostheses and the
other had a sebaceous cyst which re
quired surgical excision.
TABLE 1

Efficacy of pHisoHex in Controlling
Amputation Stump Infection
Number of participating p a t i e n t s - - - - - 7 4
Number failing to report

regularly-----12

Active p a r t i c i p a n t s - - - - -

62
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- 23

Suction s o c k e t - - - - -
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Hip d i s a r t i c u l a t i o n - - - - -

1

Below the e

2

l

b

o

w

Circulatory difficulties
disease) -

-

-

-

-

-

(Buerger's
-

2

Number of amputees with severe scars 10
Number of amputees
cutaneous disorders

with

previous
----34

Number of amputees with socket odor
problems -

3

Duration of pHisoHex regimen
First evaluation, 62 patients .. 8 to 12 mos.
Second evaluation, 11
patients-

-16 to 21 mos.

Results

Number of patients using
pHisoHex regularlyExcellent responseGeneral improved

-

-

-

-

-

-

-

-

-

-33
-31
-

2

Number of patients using
pHisoHex irregularly - - - - - 29
Excellent response - - - - - 21
Generally improved
- - - - - 8

CONCLUSIONS

1. pHisoHex is recommended for
regular use in the hygienic care of
amputation stumps. It is particularly
valuable in maintaining cutaneous in
tegrity and reducing the incidence of
infection in below-the-knee amputa
tions, stumps marred by severe or de
pressed scars, and stumps in contact
with suction sockets.
2. A regular pHisoHex regimen
will successfully control odor prob
lems in individuals who perspire ex
cessively throughout the year and in
all amputees during the summer
months.
3. pHisoHex should be applied
daily for optimal results.
A few
drops should be worked into a lather
with water and massaged into the
stump. The stump should then be
dried without rinsing so that a thin
film remains on the surface to exert
continued antibacterial activity.
4. As a direct result of the reduc
tion in cutaneous infection effected
by pHisoHex more regular and con
tinued use of prosthetic appliances
is possible.
5. When good stump hygiene is
maintained the serviceability of pros
theses is increased and the frequency
of replacement is reduced.
6. The use of an antiseptic skin
detergent is not a substitute for
proper fitting and alignment of a
prosthetic appliance. It will not cor
rect skin conditions resulting from
unbalanced pressure.
SUMMARY

A frequent difficulty incident to
the continued use of a prosthetic ap
pliance, regardless of maintenance or
fit, is the recurrent cutaneous infec
tion. Since this prevents the daily use
of the prosthesis and delays complete
rehabilitation, this study was under
taken to evaluate benefits to be de
rived from regular hygienic care of
the amputation stump with an anti
septic skin detergent. pHisoHex was
selected as the prophylactic agent on

the basis of the many published re
ports of its marked degerming prop
erties and hypo-allergenicity.
Experience with 74 amputees, 62
of whom were observed over an 8- to
12-month period, has demonstrated
the value of a regular pHisoHex wash
schedule in reducing the occurrence
of infection and in maintaining the
integrity of the cutaneous surface. Re
ferrals to both the dermatologic and
surgical outpatient clinics has de
creased remarkably since the institu
tion of this pHisoHex routine. Sur
gical drainage of stump abscesses and
furuncles is rare, effecting a consid
erable economy in amputee and hos
pital staff time. Many amputees, par
ticularly those with below-the-knee
stumps and those wearing suction
sockets, are now able to use their
appliances regularly and with greater
comfort than ever before. The pHiso
Hex regimen also successfully con
trolled the odor problem during the
summer months and throughout the
year for those individuals who per
spire excessively. The effective con
trol of sweat and skin secretions con
siderably lengthens the serviceability
of the prosthetic appliance by inhibit
ing deterioration of those parts which
come in direct contact with the skin;
this is especially true for suction
sockets.

The cost of maintaining good
stump hygiene, an important con
tributor to amputee morale and re
habilitation to an active social and
economic life, is remarkably low. The
investment in an 8-ounce bottle of
pHisoHex, which lasts an average of
four months, and the time required
for the daily wash procedure afford
the amputee an inestimable return in
comfort and facility in the use of his
prosthesis.
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Region V I I I — T h e Southwest—March 16, 17, 18, 1 9 5 7
"Everything is bigger and better in Texas." And Region VIII invites you
all to come down and find out for yourself. This session will be at the
fabulous Shamrock Hotel in Houston, Tex. President Hennessy is expected
to attend. Al Muilenberg and Richard Terry of Houston, are in charge of
planning the meeting.

