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ABSTRACT
Background: Limb amputation is a common live saving surgical procedure in orthopedics and trauma practice that is associated
with profound psychological, social and economic consequences on patients and his family. Current reports from some parts of
Nigeria suggest that diabetic complications are taking the lead as cause for limb amputations in place of trauma the traditionally
known etiological factor in the country.
Objectives: To review the indications for amputations in our center and to compare our findings with published information,
in view of its effect on the individual and the society and to suggest preventive measures.
Materials and Methods: An 8 years retrospective study of extremity amputations performed in our hospital. Data on age,
gender, indication for amputation, level of amputation, and outcome of surgery were extracted from the patients’ case files
and the operation register. Data were analyzed using SPSS version 16 and result presented in diagrammatic and tabular form.
Results: The records of 106 patients were analyzed, there were 73 males and 33 females (ratio of 2.2:1), the age ranged from
8 to 92 years with a mean age and (standard deviation) 43.76 (±18.69) years. Diabetic foot gangrene was the most common
indication for limb amputation in 46 (43.3%) patients compared to trauma 22 (20.8%). Below knee amputation was the most
frequent level of amputation 50 (47.2%). The most frequent complication encountered was surgical site infection in 30 (28.3%).
Conclusion: Diabetic foot gangrene was the leading indication for amputation in this study. Intense public enlightenment on
prevention, early detection and effective treatment of diabetes and its complications will reduce the incidence of amputations
in our environment.
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INTRODUCTION

L

imb amputation is an ancient surgical procedure
that has retains its relevance in modern
time, [1] the procedure has been practiced for
punitive, ritual and therapeutic reasons including
trauma, peripheral vascular disease (PVD), tumor,
infection and congenital anomalies.[2‑5] The decision
to amputate a patient’s limb is often one of the
most difficult ones for the surgical team to make
and a most trying period for the patient and his
relations to give consent for the procedure. [6] The
anxiety of persons undergoing this procedure is
rooted on the premise that major limb amputations
are essentially disfiguring operations that carry a
fairly high perioperative mortality and morbidity and
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persons who have undergone amputations are often
viewed as incomplete individuals.[2,6,7]
The indications of limb amputations vary from place
to place, whereas in developed countries PVD ranks
first as cause for amputation,[8] in developing countries
trauma, infections, uncontrolled diabetes mellitus (DM)
and malignancies are some of the published leading
causes for amputation.[2,9]
In Nigeria, the reported leading indication over
the years has been trauma while traditional bone
setters’ (TBS) gangrene with malignancy and diabetic
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gangrene trailing as rear guards.[3,9‑12] However, recent
data emanating from different parts of the country
is suggesting otherwise, singling out diabetic foot
gangrene as a leading cause of amputation in many
centers. [6,13] Other authors have also drawn public
attention to the increasing importance of diabetic
limb lesions in Nigeria.[14‑16] The reversal may not be
surprising in view of enlightenment programs in the last
decade on the problems of TBS and the advantage of
early hospital presentation in trauma cases,[13] which
might be yielding attitudinal change.

MATERIALS AND METHODS
This is a retrospective study of extremity
amputations performed in our hospital between January
2005 and December 2013. A total of 126 patients had
128 limb amputations within the period, only 106 were
entered for the study, 20 of the patients were excluded
due to inadequate information in their records. Data
on age, gender, indication for amputation, level of
amputation, and outcome of surgery were extracted
from the patients’ case files and operation register. Data
were analyzed using the  Statistical Package for Social
Sciences (SPSS) version 16 (Chicago, SPSS Inc.) and
result presented in diagrammatic and tabular form.

Figure 1: Age distribution of patients

RESULTS
The records of 106 patients were analyzed, and
there were 73 male and 33 female with a ratio of (2.2:1),
the age ranged from 8 to 92 years (mean 43.76 ± 18.69).
More than 60% of cases of amputations were between
the ages of 20 and 59 years. There was biphasic peak
age of occurrence of amputations at 30–39 years and
50–59 years as shown in Figure 1.
Diabetic foot gangrene was the most common
indication for limb amputation in 46 (43.3%) patients
while trauma accounted for 22 (20.8%), the rest of
indications are as shown in Figure 2.
There were 89 (83.9%) amputations involving
the lower limb, of these number, DM was the cause
for amputation 45 (42.5%) cases, while there were
17 (16.1%) upper limbs amputations out of which trauma
was the reason for the procedure in 13 (12.3%) patients.
Below knee amputation (BKA) was the most frequent
level of amputation that accounted for 50 (47.2%) of
cases.
The details of other levels of amputation are as
shown in Figure 3.
The most frequent complications encountered
were surgical site infection in 30 (28.3%) patients,
wound dehiscence 13 (12.3%) and reamputations due
to ascending gangrene in 8 (7.5%) cases. We recorded
a total of 13 (12.3%) mortality. Of them, 11 (84.6%) of
the total deaths were complications of diabetes while
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Figure 2: Indications for amputation

Figure 3: Levels of amputation

the rest (15.4%) were due to complications of advanced
malignant tumors.
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DISCUSSIONS
Amputation is a common procedure in orthopedics
and trauma practice for therapeutic reasons, usually
to save patient’s life.[15] However, it is often associated
with profound economic, social and psychological
effects on patient and their family.[2] This is partly due
to unavailable or unaffordable rehabilitation facilities
in most of our hospital setting, [17] thereby making
their reintegration to the society much more difficult
or impossible. Hence, the need for regular review of
the indications of this procedure to identify trends and
proffer appropriate preventive measures.
The male preponderance in this study is consistent
with findings in other published series,[3,13,15‑17] but a
closer analysis of male to female ratio of 2.1:1 is much
lower than finding of Ajibade et al.[1] in Jawaid et al.[18] in
Pakistan who reported male to female ratio of 6.7:1 and
6.6:1 respectively, they observed that the male to female
ratio is higher when trauma is the predominant indication
for amputation compared to diabetic gangrene and
PVD. This may explain the low male: female ratio in
this survey, the predominant indication being diabetic
foot gangrene.
The peak age of incidence is observed in the sixth
decades, as seen in this study is comparable to recent
report from South‑West,[13] South‑South[6] Nigeria and
North‑Western Tanzania[2] who reported similar age
incidence. A common factor to these recent reports is
the fact that diabetic foot was the leading indication for
amputation in all of them. However, it is at variance to
earlier reports from Nigeria,[1,3,16] which indicated the
peak age incidence of amputation in the third and fourth
decades. The significant difference in age of incidence
as observed in these studies is due to variation of
the indications for amputation, with trauma as the
commonest reason for amputation in the younger age
group, compared to diabetic foot gangrene and PVDs
in the elderly.[6,13]
This study agreed with the documented triad
of diabetic gangrene, trauma and malignancy as
responsible for most amputations in Nigeria to a variable
extent [Figure 2]. [17] Our findings also buttress the
observations from other parts of the country, pointing
out that diabetic foot gangrene has overtaken other
causes as the leading indication for limb amputations in
our environment.[12,14] These also corroborate the recent
report highlighted by Dada and Awoyomi and reechoed
by Odatuwa‑Omagbemi and Adiki of the changing trend
of indications of limb amputation in Nigeria from trauma
and TBS gangrene to diabetic foot disorders.[6,13] The
increased incidence of diabetic foot complications
requiring lower limb amputation may reflect the level
of ineffectiveness of the early detection of DM and the
foot at risk, medical education, patient compliance and
overall control of DM in this population.[2]
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On the other hand, the relative decline in trauma
as a leading cause of amputation might be attributed
to the recent ban on the commercial use of motorcycle
(a major cause of pedestrian injuries and road
crashes [19,20]) in most major cities and townships in
Nigeria.
In contradistinction, TBS gangrene, which
featured prominently as an indication of amputation in
Northern and South‑Eastern Nigeria in many reports
previously, [3,12,16,17,21] did not play significant role as
reasons for amputation in this review. Some of the
reasons adduced to current reduction in TBS gangrene
are ascribed to possible change in attitude among the
populace with increasing awareness of the problems of
TBS and the advantage of early presentation in hospital
following injury, which has been emphasized in previous
reports.[2,3,13]
In agreement with other studies, [1,6,13,16] most
of our amputations were performed in the lower
limbs and BKA was the most common type of
amputation. Our finding is in conformity with other
reports that lower extremities are injured more often
than the upper extremities, and diabetic gangrene is
commoner on the lower extremities than elsewhere
on the body.[5,6,17]
However, at variance is an earlier report from
Maiduguri, North‑Eastern Nigeria and others that
reported above knee amputation as the most
common procedure performed than BKA. [2,3,17] Late
presentation of trauma with ascending gangrene
and complications of TBS, advanced diabetic foot
gangrene or malignant lesions that have involved
the underlying bones are identified factors that
often force the surgeon to opt for a higher level of
amputation.[2,17,21‑23]
We observed wound infection rates of 28.3%,
with close to half of them requiring secondary wound
closure, this is comparable to report of 30% and 31.4%
wound infection rates observed in Warri, South‑South
and Lagos, South‑West of Nigeria respectively.[6,13] Our
reamputation rate of 7.5% (8 patients) is comparable
to reports of 7.4% in Jos Nigeria, and 9.9% reported
in Tanzania, but lower compared to 23% reported by
Essoh et al.[24] in Coted’Ivoire.
Reasons alluded to variations in reamputation rates
range from late presentation with advanced disease to
the majority of amputations being relegated to junior
doctors who has little experience thus, increases the
chances of revision amputation.[2,17]
We recorded a total of 13 (12.3%) mortality; this
is similar to several reports of other authors[2,16,17] but
higher than mortality of 7.0% reported from Warri,
South‑South Nigeria. [6] The mortalities in our study
were diabetes‑related complications, wound sepsis
and advanced malignancies with metastasis, which is
similar to the Tanzanian experience.[2]
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CONCLUSION
Complications of diabetic foot ulcers were the
most common risk factors for limb amputations in this
study. Rigorous enlightenment of diabetic patients on
foot care, effective treatment of diabetes and early
detection/presentation of diabetes foot complications in
hospitals will reduce the incidence of limb amputations
in our environment.
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