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ABSTRACT  
 
BACKGROUND: Amputation is a surgical procedure for the 
removal of a limb which is indicated when limb recovery is 
impossible. There are different types of amputation, and their 
causes can vary from one area to the other. Therefor, the aim of 
this study is to find out the patterns and causes of amputations in 
patients presented to Ayder Referral Hospital, Mekelle, Ethiopia. 
METHODS: the record of 87 patients who had amputation at 
different sites after admission to Ayder referral hospital, Mekelle, 
Ethiopia in three years period were reviewed retrospectively. 
RESULT: A total of 87 patients had amputation of which 78.2% 
were males. The age range was from 3 to 95 years, and the mean 
age was 40.6 in years. The most common indications were trauma 
(37.7%), tumor (24.1%), and peripheral arterial disease (PAD) 
(20.7%). The commonest type of amputation was major lower limb 
amputation (58.6%) which includes above knee amputation 
(35.6%)and below knee amputation (23%) followed by digital 
amputation (17.2%).    There was 11.4% major upper limb 
amputation of which there was one patient who had re-amputation. 
CONCLUSION: Most of the indications for amputations in our 
setup are potentially preventable by increasing awareness in the 
society on safety measures both at home and at work and early 
presentation to health facilities. 
KEYWORDS: Amputation. Amputation pattern, amputation 
indications  
 
INTRODUCTION  
 
Amputation is a surgical procedure for the removal of a limb which 
is indicated when limb recovery is impossible or when the limb is 
dead or nonfunctional risking the patient's life. It is one of the oldest 
surgical procedures with a history of over 2500 years going back to 
the time of Hippocrates (1). The leading causes of limb amputation 
varies from one country to the other; there is also variation from one 
city to the other (2). In developed countries, peripheral vascular 
disease or complications related to Diabetes mellitus ranks first as a 
cause for amputation whereas trauma, infections, uncontrolled 
diabetes mellitus and malignancies are still the leading causes for 
amputation in developing countries (3,4).  
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As far as the site of amputation is concerned, 
studies showed different results, but lower-limb 
amputations account for 79% of all dysvascular 
limb loss discharges from hospital (5). The pattern 
of limb amputation in a low income country also 
showed, in descending order, trans-tibial, trans-
femoral, trans-radial, and trans-humeral (6). In 
Ethiopia, vascular disease, apart from diabetes, is 
less common and amputation is often the only 
available treatment for the late results of trauma; 
mainly, for late complications, for gangrene of 
various causes, for tumors and for chronic 
infections (7). The majority of these amputations 
are preventable by empowerment of traffic rules, 
health education, early preventions and 
appropriate management of the common 
infections (6). The objective of this study is to 
know the pattern and causes of amputation in 
Ayder Referral Hospital, Mekelle. It can be used 
as a bridge to undertake further researches on the 
types and indications of amputation in the region 
and in the country as a whole, so that we can at 
least protect our society from having these 
disabling problem by creating awareness on 
causes which can be preventable.   

PATIENT AND METHODS  
 
This was a cross-sectional retrospective review of 
records from January 1, 2011 to December 31, 
2013, performed at Ayder Referral Hospital, 
Mekelle, Ethiopia. This hospital has one 
orthopaedic surgeon who receives referral from 
within and outside of Mekelle. Ethical approval 
for use of patient records was obtained from the 
hospital medical director and ethical committee of 
the College of Health Sciences, Mekelle 
University. Data were reviewed from surgical and 
orthopedics log books found in the operation 
theater. From the log books, all patients who had 
undergone amputation were selected and their 
charts were retrieved based on the medical 
recording number. Incomplete or lost charts were 
excluded. A pretested questionaire was used to 
collect data by trained general practitioners. Data 

were entered by the general practitioners and cross 
checked by the supervisors, prior to the beginning 
of analysis. Accuracy of data was verified by 
entering data twice for analysis on SPSS window 
version 16.0.  
 
RESULT  
 
A total of 87 patients underwent limb amputations 
during the study period, of which 68 were males 
(78.2%) with a male to female ratio of 3.6:1. The 
mean age in years was 40.6 and the range was 
from 3 to 95 (Table 1). The causes of amputation 
are shown in Table 2. In fact, 13.8% of patients 
had a treatment by traditional healers before they 
came to our hospital.  
 
Table 1: Age distribution of patients who 
underwent amputation in ARH from January 
1, 2011 to December 31, 2013.  
 

Age in years Number of patients % 
0-15 13 14.9 
16-30 24 27.6 
31-45  13 14.9 
46-60 18 20.7 
61-75 12 13.8 
>75 7 8 
 
Table 2: Causes of amputation in Ayder 
referral hospital. 
 

Causes of Amputation Number  % 
Tumor 21 24.1 
Peripheral arterial disease(PAD) 18 20.7 
Trauma    
    Fall down accident (FDA) 9 10.3 
    Electrical burn 9 10.3 
    Machine injury 5 5.7 
    Road trafic accident (RTA) 5 5.7 
      Others(bullet, other burns) 5 5.7 
Infection 8 9.2 
Diabetic foot ulcer 7 8 
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In patients under the age of 15, trauma specifically 
FDA was the commonest cause of amputation 
while, in the age group between 15 to 45 
malignancy and electrical burn were the 
commonest causes. After the age of 45, 
malignancy and PAD were the commonest causes 
(Table 3).  
The commonest type of amputation was major 
lower limb amputation (58.6 %) which included 

AKA (35.6%) and BKA (23%) followed by digital 
amputation (17.2 %). Major upper limb 
amputation was 11.4% of which there was one 
patient with bilateral above elbow amputation. 
The proportion of major limb amputation showed 
a ratio of 1.55:1 for AKA to BKA in the lower 
limb and 3.5:1 ratio for AEA to BEA in the upper 
extremity.There was also one patient who had 
bilateral above elbow amputation. (Figure 1). 

 
Table 3: Distribution of causes of amputation among different age groups in ARH from January 1, 2011 to 
December 31, 2013  

Age       Tumor   PAD 
group 
 

FDA   Electric    RTA   Machine    Others 
             Burn                     injury 

Infection   DFU    Total 

0-15 1          0             6            2              0            0                 0                   1              0          13  
16-30 7          0             4            6              1            2                 3                   3              0          24 
31-45 1          3             0            1              1            1                 1                   2              3          13 
46-60 5          6             0            0              1            2                 1                   1              3          18 
61-75 6          3             1            0              0            0                 0                   1              1          12 
>75 1          6             0            0              0            0                 0                   0              0           7 
Total           21       18            11           9              3            5                 5                   8               7          87 
  

 
 

Figure 1: The types of amputation in Ayder referral hospital from January 1, 2011to December 31, 2013 

 
DISCUSSION  
 
Amputation is the most ancient of all surgical 
procedures. It was first described by Hippocrates 
in 460-377 BC; since then, it is used as one 
treatment modality by orthopedics, general, 
trauma, and vascular surgeons to save the life of 
many patients (8). The causes and pattern of limb 
amputation vary from one hospital to the other in a 
country. There is also variation from one country 
to the other. So this research was done to see the 
pattern and causes of amputation in Ayder 
Referral Hospital and also compares it with other 
similarly studies. This will help to identify the 
preventable condition and recommend to the 
responsible stakeholders.  

In this study, 68 of the patients were males 
(78.2%). Similar results were also reported from 
Back Lion Hospital in Ethiopia (76%), Tanzania 

(66.7%), Sudan (76%) and Iran (79.62%) 
(9,10,11). It can be explained by our culture that 
males are involved in different activities that can 
expose them to traumas. As to the age, it is more 
common in age groups of 16-30 and 46-60 years 
which is similar to the studies done in Tanzania 
and Sudan (9,10), but in contrast to ours, a study 
done in Ghana showed high incidence in the 7th 
decade (12). This can be explained by the different 
indications and pattern of the amputation.  

Even though there is variation in the causes 
of amputation in different age groups, trauma 
(includes RTA, burn, FDA, others) (37.7%) and 
tumor (24.1%) were the two common causes in 
our setup. There were also similar results from 
studies in Kenya (26.5% for both causes) and 
Nigeria (34% for trauma and 14.5% for tumor) 
(13,14). This indicates that our safety rules for 
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trauma are very poor, and regarding tumor, late 
presentation of patients and absence of limb 
sparing surgery facility in our setup are the main 
explanations.  

Trauma accounted for 33 patients (37.7 %) of 
all causes of amputation in our study. The major 
causes of trauma were FDA which was seen in 11 
patients of which 6 were under 15year of age and 
5 were between the ages of 16-30 years followed 
by an electrical burn in 9 patients, of which 6 were 
between 16-30 years. The other traumas were 
machine injury in 5 patients, RTA in 3 patients, 
and 5 others which includes bullet injury, 
inappropriate splintage by traditional bone setters 
and other burn injuries. The majority of these 
cases were preventable by involving different 
levels and parts of professionals to give health 
education, on work and traffic safety rules to 
different workers and children to create 
awareness to the society at all possible 
occasions. The reports from Tanzania and Kenya 
also showed burn and FDA as major causes of 
amputation even though RTA outnumbers (9,15).  

Tumor, as an indication of amputation, 
showed a bimodal distribution over age groups of 
16-30 and 46-60 years. PAD was the third cause 
of amputation in our study, and it was mainly seen 
after the age of 45 years in 15 patients out of 18. 
In the developed world, PAD is diagnosed, and   
the extent of the disease is decided by 
investigation like Ankle-brachial index, Duplex 
ultrasound, Angiography, Computed tomography 
angiography, and Magnetic resonance 
angiography in addition to different laboratory 
tests (16). In our opinion, absence of those 
especial investigations were the contributing 
factors for the delay of diagnosis and early 
intervention in our hospital. A similar study done 
in Tanzania on 244 patients showed that tumor 
and PAD were the commonest causes of 
amputation (17). PAD is also the commonest 
cause of amputation in the developed countries 
even in the presence of all the necessary 
investigation (18,19,20).  

In several studies, diabetic foot ulcer was the 
commonest indication of amputation (21,22), but 

this is not in agreement with our study which 
showed that DFU is the 5th cause next to severe 
infection which is not possible to eradicate with 
surgery and antibiotic. We did not get any 
indication of congenital defects as a cause of 
amputation, like the majority study done in other 
places.  

Looking at the sites of amputation, major 
lower limb amputations were more common than 
upper limb amputations which is similar to other 
studies done in Tanzania, Sudan and Nigeria. 
Among those lower limb amputations the most 
frequent site of amputation in our setup was above 
knee amputation but the study from Tanzania, and 
Nigeria showed that below knee amputation was 
more common (4,9,10,14). In our personal 
experience, the important reason is that most 
patients with tumor and peripheral arterial disease 
conditions had above knee amputation because we 
did not have the necessary investigation to localize 
the extension of the disease.  

Trauma and tumors were the common 
indications for amputations in our setup. Most of 
these conditions are potentially preventable by 
early presentation and proper treatment. Trauma 
causes can be prevented by increasing awareness 
in the society to have both home and work safety 
measures. It is also possible to decrease the risk by 
bringing patients early to a health facility. The 
awareness of tumor and early visit should be done 
in addition to the strengthening of the health 
services like limb sparing surgery.  
This study should be extended to regional and 
national levels, so that we can have more data to 
identify the causes and levels of amputations.  
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