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Background: Advancements in vascular and microsurgery
in developed countries have led to fewer major limb
amputations.

Aim: This audit of major limb amputations performed at the
Olabisi Onabanjo University Teaching Hospital, Sagamu,
Nigeria, between June 1998 and May 2003, was conducted
to find out the indications for amputation and highlight
those cases that could be salvageable.

Patients and Methods: This was a retrospective study. Case
notes of all patients who had major limb amputations were
examined for patients' age, sex, time of presentation, limb
affected, indications for amputation, the severity of crush
injury to limb, stage of musculoskeletal tumors and Wagner's
grade of diabetic foot.

Results: A total of 71 limbs were amputated in 69 patients; 56
limbs (78.1%) were unsalvageable, while 15 limbs (21.1%)
were salvageable. Trauma accounted for 76% followed by
22% performed due to gangrene secondary to diabetes
mellitus. Out of the 56 unsalvageable limbs, 31 patients pre-
sented with severely crushed limbs. Out of the 15 salvage-
able limbs, there were 11 cases of clean-cut traumatic
amputations, two of soft-tissue sarcoma and one each of
ruptured popliteal aneurysm and stenosed popliteal artery.

Conclusion: Trauma and diabetes mellitus were leading indi-
cations for amputation. Expertise in limb salvage procedures
and availability of appropriate equipment may reduce the
numbers of amputations performed.
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INTRODUCTION
The indications for limb amputations are general-

ly considered as the three Ds: dead limb, deadly
limb and a damn nuisance of a limb.' The most com-
mon indications for limb amputation vary from
study to study: trauma,2 complications of diabetes
mellitus3 and peripheral vascular disease.45

There is a growing aggressive policy of revascu-
larization in the developed world with various pro-
cedures being advocated in an attempt at revascular-
izing an ischemic limb even in poor candidates.6
Medicolegal issues sometimes influence decision-
making as to whether to salvage or amputate a limb.
The decision to perform limb salvage or primary
amputation is thus a crucial one for the surgeon to
make, and it is imperative that the surgeon makes a
good initial decision.7

This study sought to evaluate the indications for
the amputations carried out in our hospital and also
to assess which cases might have been amenable to
salvage procedures if facilities and skilled manpow-
er existed.

AIMS AND OBJECTIVES
This study was carried out to audit the cases of

amputation performed at the authors' institution
between June 1998 and May 2003 so as to ascertain
the indications for amputation and to evaluate which
cases could have been salvaged.

PATIENTS AND METHODS
This was a retrospective study of amputations

done at the Olabisi Onabanjo University Teaching
Hospital, Sagamu, Nigeria, from June 1, 1998 to
May 31, 2003. Case notes of all patients who had
major limb amputations within the study period
were examined. The following variables were
extracted: patient's age, sex, occupation, limb
affected, indication for amputation, degree of trau-
ma and Wagner's classification of diabetic foot.8
All amputations distal to the wrist and the ankle
were excluded.

74 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 97, NO. 1, JANUARY 2005



MAJOR LIMB AMPUTATIONS

Limbs that were considered to be salvageable
were those limbs with clean-cut lacerations and
those with vascular lesions (like aneurysms and
thrombosed vessels secondary to trauma) that might
have benefited from exploration and repair. Other
salvageable limbs were limbs with low-grade nonin-
vasive malignant bone tumors and soft-tissue sarco-
mas without bone involvement. Only those crushed
limbs with presence of distal pulses and intact nerve
supply at presentation were considered salvageable.

RESULTS
A total of 69 patients were evaluated with 71

limbs affected; there were two patients who had
bilateral above-knee amputations (AKA). There
were 52 males and 17 females with a male-to-
female ratio of 3: 1. The age range was 10 months
to 80 years, with a peak age range of 20-29 years
(Figure 1).

Figure 2 shows the indications for amputation.
The most common indication was trauma, which
resulted in dead and gangrenous limbs in 52 patients
(54 limbs), representing 76.1%. Diabetes mellitus
was the most common nontraumatic indication for
amputation in 10 limbs (14.1%). An example of this
from the archives is shown in Figure 3. All 10 cases

Table 1. Salvageable Limbs

Diagnosis Number

Traumatic amputation 11

Malignant tumors 2

Popliteal artery aneurysm 1

Stenosed popliteal artery 1

Total 15

of diabetic foot gangrene presented with Wagner's
grades 4 and 5, (four and six limbs, respectively).
There were six cases of malignant musculoskeletal
tumors (8.5%): four metastatic osteosarcomas and
two soft-tissue sarcomas. There was a case of bleed-
ing popliteal aneurysm (1.4%).

Fifteen limbs (21.1%) were assessed to be sal-
vageable (Table 1). These consisted of 11 clean-cut
traumatic amputations (four upper limb, seven lower
limb); all patients presented within an hour of injury.
There were two soft-tissue sarcomas without bone
involvement: one was malignant fibrous histiocy-
toma, and the other was recurrent fibrosarcoma. The
remaining two patients were one ruptured popliteal
aneurysm and one stenosed popliteal artery. The
patient with the ruptured popliteal aneurysm had
amputation carried out due to severe, uncontrollable
bleeding. In the case of the stenosed popliteal artery
secondary to industrial accident, the patient present-
ed with multiple injuries, including fractured pelvis,
fractured femur, fractured ribs and a cold blue leg.
The stenosis was diagnosed at arteriography, which
showed a cut-off of blood supply.

The remaining 56 unsalvageable limbs (78.9%)
comprised four cases of metastatic malignant bone
tumors, 17 limbs that were gangrenous at presenta-
tion, four severely burnt limbs and 31 severely
crushed limbs.

The most frequently performed procedure was
AKA, which was done in 29 limbs followed by
below-knee amputation (BKA) in 20 limbs. Above-
elbow amputation (AEA) was performed in 16
limbs, while below-elbow amputation (BEA) was
done in six limbs. Six patients underwent revision of
BKA amputation to AKA amputation. An example
from the archives is shown in Figure 4.

Postoperative complications occurred in 51
patients (73.9%). The complications included

Figure 1. Age Distribution
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wound infection in 50 patients (72.5%), wound
dehiscence in 15 patients (21.7%), stump pain in
eight patients (11.6%) and phantom limb in three
patients (4.0%). There were five (7.2%) with post-
operative mortality. They were all diabetic and died
from septicemia and complications of diabetes
mellitus, accounting for 50% mortality among dia-
betic patients.

The majority, 91.5% (65 patients), did not have
prosthesis fitted because they could not afford the cost.

DISCUSSION
Trauma was the most common indication (76%)

for limb amputation in this audit, similar to the find-
ings in two previous studies in Nigeria, where trau-
ma accounted for over 70%.2,9 This is in contradis-
tinction to what is reported in developed countries
where peripheral vascular disease is the leading
cause for limb amputation.10 Crushed limbs are usu-
ally in jeopardy ofbeing amputated, especially when
the blood supply is compromised. These limbs may
be salvaged by revascularization and stabilization of
fractures, but the procedure may not be successful.

To this end, several systems have been devised
to predict the success of limb salvage in crushed
limbs. These include the Mangled Extremity Sever-
ity Score (MESS)"1 and the Mangled Extremity
Syndrome Index (MESI).12 A MESS of three-to-six
was associated with viable limbs, while a score of
seven-to- 12 ultimately required amputations 1 1. A
MESI of 20 was the dividing line below which limb
salvage was probable and above which limb ampu-
tation was 100%.12 The predictive value of MESS
has been confirmed.'3 In developed countries, limb

Figure 2. Indications for Amputation
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salvage is being performed more in preference for
amputations, even in the mangled extremity in
which microvascular techniques of reconstruction
are performed. "4 Unfortunately, at the time of this
report, there was no surgeon skilled in vascular
repair, and this resulted in primary amputation of
the limbs in those cases of popliteal artery stenosis
and bleeding popliteal traumatic aneurysm report-
ed here. Severe trauma to the limbs with extensive
tissue loss, however, remains a widely accepted
indication for limb amputation despite advances in
reconstructive surgery. 15

Diabetes mellitus was the next common indica-
tion (14%) but was the most common cause of non-
traumatic amputation, a situation similar to another
Nigerian study, where it accounted for 26%.16 In a
study in Kenya, diabetes mellitus with its complica-
tions was as common as trauma, each accounting for
26.5% of major amputations.'7 A mortality of 50%
was recorded in cases of diabetes mellitus in this
study similar to what was obtained in the Kenyan
study.'7 Limb salvage by frequent use of revascular-
ization in diabetic patients with limbs threatened by
foot infection or localized gangrene is presently
being performed.'8"9 A selective approach to revas-
cularization may be indicated in renal insufficiency
and diabetes; long-term survival after revasculariza-
tion being found to be poor,49"5 while failure of
revascularization would necessitate amputation.45
Unfortunately, in our environment, patients often
present late when extensive gangrene has occurred,
and revascularization is not feasible.

Four cases of osteosarcoma were assessed as not
being salvageable in this audit. They were reported
as metastatic. Computerized tomography and mag-
netic resonance imaging scans were not done to
stage the tumors because of unavailability of these
facilities at our health institution. This would have
enabled more accurate evaluation of the extent of
spread of these tumors. However, clinical examina-
tion, plain and contrast radiography as well as opera-
tive findings were indicative of advanced tumors in
these patients. There is a shifting attitude about limb
amputation for soft-tissue sarcomas, amputation
being found not to significantly affect overall sur-
vival rate in soft-tissue sarcoma.20 Limb-sparing
treatment has been found to achieve local control in
the majority of recurrent extremity sarcoma for
which amputation is no longer indicated. Amputa-
tion in these cases was found to improve local dis-
ease control but not survival.2' Primary amputation
remains a powerful tool in the management of
patients with primary soft-tissue tumors in whom
wide excision is not possible.'5 It is, however, being
reserved as a last resort in selected patients with
local recurrences.
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Major limb replantation is defined as replanta-
tion of limbs proximal to the wrist or the ankle.22
Crushed and avulsed parts make reconstruction
more difficult to achieve.23'24 Eleven cases were iden-
tified of clean-cut traumatic amputations that might
have benefited from limb replantations if the skills
and facilities were available during the period cov-
ered by this audit. Replantation in the lower extremi-
ties remains a controversial issue,25 because lower-
limb prostheses provide a stable stance and a
functional gait; therefore, prosthesis may be more
functional than the replanted limb. In our environ-
ment, however, patients prefer to have their limbs,
even a poorly functional one, rather than have an
artificial one. Unfortunately, after amputations are
performed, prostheses are not readily affordable by
most patients in the developing world.29'7 In our
study, 95.1% of the patients did not have prosthesis
fitted for financial reasons.

One ofthe main limitations of this study is that it is
a retrospective one. The retrospective analysis of the
severity of limb injury with respect to prognostication
is a difficult task. The decision to salvage a limb is
more complex than presence of distal blood supply in
a crushed limb, absence of local invasion of a tumor
and revascularization of thrombosed vessels. In this
study, we identified limbs that may benefit from pos-
sible salvage. However, it is recognized that such sal-
vage procedures may not necessarily be successful.

CONCLUSIONS
Trauma was found to be a leading indication for

amputations in this study. However, an increasing
number of surgeons with vascular and microsurgical
skills in Nigeria may make it possible to salvage
more limbs. Early decision not to replant a limb or to
amputate a limb must still be taken in order to
reduce patients' morbidity and even mortality.

Figure 3. Late presentation of gangrenous left
leg of a 62-year-old diabetic patient. Patient

died two days postoperatively.
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