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ABSTRACT

Objective: To determine the causes and pattern of lower limb amputations at the Kenyatta National
Hospital.

Design: Descriptive prospective study.

Setting: The Kenyatta National Hospital between July 2003 and June 2004.

Results: A total of 77 lower limb amputations (LLA) were performed on 74 patients. The age ranged
from seven months to 96 years (mean 44.8 + 22.5). Forty six patients (62.1%) were male. Majority of
the patients (89.1%) had primary or no formal education, forty one (55.4%) were unemployed, with
39% self employed in the informal sector. Peripheral vascular diseases were the main indication for
LLA (55.3%), 13 patients (17.5%) due to diabetes-related gangrene. Eighteen patients (24.3%) had
tumours, mainly osteogenic sarcoma (16.2%), while trauma accounted for 18.9%. Forty two (55%)
of the amputations were above-the-knee, 24 (31%) below-the-knee, four (5%) hip disarticulations
and seven (9%) were foot amputations.

Conclusion: This study found peripheral vascular diseases unrelated fo diabetes to be the main
indication for lower limb amputations at Kenyatta National Hospital contrary to previous
institutional and loco-regional studies which report trauma as the leading cause. Further
investigation into vascular causes is therefore recommended.

INTRODUCTION

Rates of amputations vary significantly both
between and within countries (1). This is due to
socio-economic and organisational environment
and the clinicians’ decision making (2). A previous
institutional study found trauma and tumours to
be the leading causes of LLA (3). Similar findings
have been reported by local and regional studies
(4-7). A rise in the global burden of diabetes mellitus
and its complications has been reported (8). The
prevalence of diabetes has been found to be related
to the incidence of lower limb amputations in some

regions of the world (1). At the Kenyatta National
Hospital, there has been a steady increase in the
number of patients presenting with diabetes and its
related complications (9). This study was performed
to establish the current pattern of indications of
lower limb amputation at the Kenyatta National
Hospital.

MATERIALS AND METHODS

Design: This is a descriptive analysis of prospectively
collected data on patients who underwent
amputations of the lower limb.
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Study site: Kenyatta National Hospital, the largest
teaching and referral hospital in Kenya. It provides
subsidised services to patients from the neighbouring
towns and those referred from peripheral hospitals.
Special medical services from diabetes care to
orthopaedic and cardiovascular surgery are offered
by teams of specialists.

Materials and methods: The study was approved by the
institution’s ethical and research committee before
data were collected. Data were collected by one of
the authors (KOA) using a pre-tested questionnaire
administered to seventy four consecutive patients
admitted at Kenyatta National Hospital after a
decision to amputate the lower limb was made.
Patients who declined to consent or those previously
amputated in other institutions, but required stump
revision were excluded. Demographic data included
age, gender, education level and employment status
of the patients. Clinical data included the indication,
type and level of amputation. In majority of the
cases, patients could not afford the investigations
for determining the level of amputation for those
who had peripheral vascular diseases (PVD), so the
choice of such level was done on clinical grounds.
In situations where conversion to a higher level was
required, the amputation level was recorded as the
new revised level. The data were grouped and coded
then entered into the Statistical Package of Social

Figure 1

Sciences (SPSS) for Windows version 10.5. Results
are presented as frequencies and percentages.

RESULTS

A total of 74 patients underwent 77 lower limb
amputations during the study period. The age
range was seven months to 96 years (mean 44.8 +
22.5). Forty six patients (62.1%) were males with a
male to female ratio of 1.6:1. Majority of the patients
(89.1%) had either primary or no formal education.
Thirty four patients (45.9%) were unemployed, and
those employed, majority, were self-employed in the
informal sector (Table 1).

Peripheral vascular diseases accounted for the
majority of LLA (55.3%), with one third of these
patients due to diabetes-related gangrene (Table 2).
Tumours accounted for 24.4% of all amputations
with osteogenic sarcoma being the main cause, while
road traffic accidents were the main cause of trauma-
related amputations. As expected, amputations
among teenagers were mainly due to trauma and
tumours while peripheral vascular diseases with
gangrene were the main cause in elderly patients
though notably, there were a significant proportion
of young patients with PVD (Figure 1).

Fifteen patients (20%) had open amputations.
Forty two amputations (55%) were above-the-knee
(AKA), three of which were bilateral, 24 were below-

Indications of amputation according to age
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the-knee (BKA), four hip disarticulations, three toe,

three transmetatarsal and one tarsal amputation.
Five below-knee amputations required

conversion to above-knee, while three foot

amputations were converted to above-knee. A

Table 1

Demographic characteristics of the patients

patient with peripheral vascular disease was likely
to undergo below-knee amputation, that with a
tumour an above-knee amputation; and a foot
amputation if trauma was the cause (Figure 2).

Age class Gender Education level Employment

(Year) Male Female No formal Primary Secondary None Formal Self employed
(informal)

0-14 2 0 6 0 0 0 6*

15-30 9 5 0 11 3 10 0 4*

31-45 14 7 2 16 3 2 12

46-60 7 4 3 1 1

Over 60 12 10 16 1 12 1

Totals 46 28 21 45 8 34 4 . 36

* The employment status of the parents of the minors (<18 years) in these age classes considered instead.

Table 2

Indications for lower limb amputation

Aetiology No. of patients (%)
Trauma Road traffic accidents 10 13.5
Burns 4 5.4
Peripheral vascular diseases ~ Diabetic-related 13 17.5
Non diabetic-related 28 37.8
Tumours Osteogenic sarcoma 12 16.2
Kaposi’s sarcoma 2 27
Squamous cell sarcinoma (skin) 2 2.7
Liposarcoma 1 14
Rhabdomyosarcoma 1 14
Infections Necrotizing fasciitis 1 14
Total 74 100
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Figure 2
Level amputation according to the aetiology

50 —
40 - 1ALy
e
N
Qs
R
A
% 305y
£ 30 DY,
g A
E o
Q - O
5 A i
P4
o 20+ RARS
3 PRV
£ Ty
> /r;\"’t{‘l:l:
z A
NV AN
10 B
RN ]
! SRR
0 l
BKA AKA Hip Disar Foot
Level of amputation
. PVD E Tumour Trauma
DISCUSSION due to traditional bone setters (6,7,15,16). Tumours

Lower limb amputations are performed world wide
due to indications that include peripheral vascular
diseases, tumours, trauma and infections. However,
the contribution of these indications varies depending
on several factors such as surgical decision making
(2) health delivery systems, regional and ethnic/
racial factors (10,11). Peripheral vascular diseases are
the leading cause of lower limb amputations in the
western world, due to a largely elderly population
(12). Studies done in the African setting however,
have found trauma to the extremities and its related
complications to be the main indication (4-7,13).
The present study found a bimodal pattern in age
distribution, with trauma and tumours causing
LLA in young patients and PVD in older ones,
results similar to those in a previous institutional
study (3). Road traffic accidents (RTA) were the
leading cause of trauma-related amputations in
this study. In KNH, road traffic accidents account
for 30% of trauma admissions and affect mainly
young patients with injuries predominantly to
the limbs (14). There were no incidents of LLA
due to inappropriate splintage of limbs that have
otherwise been reported in the literature especially

continue to contribute significantly to LLA in the
loco-regional setting (3,5,13,15,17), despite the
diminishing role of amputation in the management
of limb tumours in the western world (18). In the
present study, osteogenic sarcoma was the most
common indication of LLA. The high proportion of
LLA due to tumours is attributed to late presentation
of patients with tumours otherwise amenable to limb
saving surgery if managed early (3,15,17). Reasons
ranging from poverty to ignorance due to lower level
of education as found in this study, account for the
late presentation (19). Regional studies have found
most of vascular LLAs to be due to diabetic-related
complications (4,7,20,21).

In the present study however, majority of the
vascular lower limb amputations were not related to
diabetes, despite a reported increase in the number
of diabetic patients in KNH (9) (Figure 1). Notably, a
significant proportion of patients with non-diabetic
peripheral vascular disease were less than 46 years
of age. None of these patients fulfilled the diagnostic
criteria for the so called tropical idiopathic lower
limb gangrene (22). None of the patients in this
study was investigated for aetiological risks of
atherosclerotic peripheral vascular disease or
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was screened for antibodies against the Human
immunodeficiency virus (HIV) or was on anti-
retroviral therapy. Conditions such as dyslipidaemia,
homocysteinaemia and hypercoagulable states are
independent risk factors for premature peripheral
atherosclerosis (23). Individuals with premature
peripheral atherosclerosis develop symptoms of PVD
before the age of 50 years, and the prognosis for the
majority of them is poor with a significant proportion
eventually requiring major limb amputations (24,25).
Peripheral arterio-occlusive diseases causing
limb ischaemia in young patients have also been
described in Human immunodeficiency virus (HIV)
positive patients (26,27). These are related to factors
such as hypercoagulable states (28) use of anti-
retroviral drugs (29) and also an arteritis distinct
from atherosclerosis causing large-vessel occlusive
disease (30).

Above-knee was the most frequent level of
amputation. This is mainly due to the fact that
osteogenic sarcoma, which was the most common
tumour, affects in most cases, the distal femur and
proximal tibia. Despite that in most of the vascular
amputations the level had to be determined clinically,
both above-knee and below-knee amputations were
performed in equal proportions for patients with
PVD, giving a BKA:AKA ratio of 1:1 as reported
in other literature (31-33). An above knee amputee
spends more energy to ambulate (34). Efforts at
preserving the knee would afford greater mobility
after rehabilitation, since majority of the amputees
are young and in the economically active age.

In conclusion, this study found peripheral vascular
diseases to be the main indication for lower limb
amputations at Kenyatta National Hospital contrary
to previous institutional and locoregional studies
which report trauma as the leading cause. Further
investigation into vascular causes is therefore
recommended.
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