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Abstract 

Background: Lower limbs ulcers and wounds, Charcot foot with the presence of peripheral neuropathy or peripheral 
vascular disease are common complications of the diabetes mellitus (DM). Major extremity amputations (below and 
above knee) are one of the common surgical procedures performed due to DM complications. Objective: To review the 
amputations performed due to diabetes mellitus (DM) complications with other associated illness, commonly isolated 
bacteria, and the demography of the patients in a public general hospital. Materials and Methods: We retrospectively 
reviewed the cases of above and below the knee amputations due to DM complications from January 2012 to December 
2016. The age, gender, duration of DM anyone having, bacteria isolated, vascular condition of the lower limbs, other 
diseases anyone having, post-surgery wound conditions and status of the ambulation after surgery were analyzed. 
Results: A total of 53 amputations of the limbs of 51 patients were performed. Below knee amputations were performed 
on 43 (81.83%) limbs and male gender were 35(68.62%). The mean age of the patient was 57.6±12.01 years (range 31-91 
years). The three most common bacteria isolated were Klebsiella pneumoniae, Staphylococcus aureus, Enterobacter 
cloacae. About 85% of these bacteria were sensitive to commonly used first line of antibiotics like co-amoxiclav and 
ciprofloxacin. Fifty cases (98.03%) had diabetes for more than five years. End stage renal disease (ESRD) and ischaemic 
heart disease (IHD) were the other common co-morbidities observed. Conclusion: Major lower limb amputations (below 
and above the knee) due to uncontrolled blood sugar are common surgical procedures performed on DM. Majority of 
the bacteria were sensitive to commonly used first line of antibiotics but still 15% were not sensitive and bacteria 
isolation, sensitivity with the drugs were also important for the treatment of the infection. 
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INTRODUCTION 

Chronic non-healing wounds, infections and ulcers are common complications of diabetes mellitus (DM), 

which are the main causes of amputations in DM [1]. Amputation of lower extremities in DM patients is more 

common than in non-diabetics [2]. Amputation is a costly and extreme procedure for both the patient and 

the healthcare system [3]. It is estimated that one-third of diabetes are at risk of amputation [4]. Furthermore, 

any diabetes patient who had an amputation, is having a 30-50% more chances to undergo a second major 

limb amputation as well [5]. 

The incidence of amputation of lower extremities in diabetes has increased due to the worldwide increase 

in prevalence of DM and the increasing life expectancy of DM patients [6]. The incidence of DM is also 

increasing in the Asian populations, indicating a longer duration of this disease and greater risks of lower 

limb amputations [7, 8]. Major limb amputation is defined as the amputation above the ankle joint or through 

the knee joint level and up to the level of hip joint, and minor amputation is the amputation below the level 

of the ankle joint, foot and toe [9]. Sixty to eighty percent of the non-traumatic amputations are performed 

in diabetes and there is a 15-fold risk of major amputations, and 45-85% of lower extremity amputations 

are preventable if an aggressive, prompt and correct line of treatment is followed [10, 11]. The objective of 

this study was to retrospectively review the amputations performed due to diabetes mellitus (DM) 

complications with other associated illness, commonly isolated bacteria, and the demography of the 

patients in a public general hospital. 

MATERIALS AND METHODS 

This is an observational retrospective study conducted at the Department of Orthopedics and Trauma 

Surgery, Suri Seri Begawan Hospital, Kuala Belait, Brunei. All patients who underwent above or below knee 
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amputations due to diabetes mellitus complications of five years’ time 
(from January 2012 to December 2016) were reviewed. The data of the 
patient were reviewed from the electronic data base of Brunei 
Darussalam Healthcare Information and Management Systems (Bru-
HIMS). Included on this study were amputation performed due to 
diabetes complications. All patients age 18 and above with DM and who 
had undergone amputations of above knee or below-knee were 
included. The other causes of amputations like trauma, vascular injuries 
and tumors were excluded. Also excluded were ray amputations and 
foot disarticulations.  

The age, gender, duration of DM anyone having, bacteria isolated, 
vascular condition of the lower limbs of Doppler study and other illness 
patient having were analyzed. Post-surgery hospital stays, post-
operative wound status and ambulation status of the patients were also 
reviewed.  

Statistical analysis was done using Statistical Package for Social Sciences 
for windows, version 22. (IBM Corp., Armonk, NY, USA). Quantitative 
data such as age, hospital stay, were expressed as mean ± SD, while 
qualitative data such as gender, side involved, presence of other illness, 
above knee amputations, below knee amputations, post-operative 
status were expressed as a percentage 

RESULTS 

A total of 53 limb amputations in 51 patients were performed lower 
extremity amputation. The mean age was 57.6±12.01 years (range 31-
91 years). The mean hospital stay time was 15.24±3.94 days (range, 9-
25). Incision and drainage (I&D), debridement and disarticulations or 
rays’ amputations of the feet were performed on 48 (90.56%) limbs prior 
to performing the amputations. Above knee amputation was performed 
on 10 (18.86%) limbs, below knee on 43 (81.14%) limbs. Majority of the 
patients were male 35 (68.62%). Amputations on the right sides were 
performed on 32 (60.37%) extremities, the left side was amputated 
done on 21 (39.63%) extremities.  

The three most common bacteria isolated were Klebsiella pneumoniae 
in 21 limbs (39.62%), Staphylococcus aureus in 16 limbs (30.18%) and 
Enterobacter cloacae in 10 (18.86%) limbs. The majority (84.9%) of these 
bacteria were sensitive to antibiotics; co-amoxiclav and ciprofloxacin, 
which were the first line of antibiotics used. Fifty (98.03%) patients were 
suffering from DM for more than five years and on treatment. All 
patients were also taking medicine for hypertension as well. 32 (62.75%) 
patients were on oral hypoglycemic agents with insulin therapy. Still 
these patients had the record of uncontrolled blood sugar due to various 
reasons. The time of uncontrolled blood sugar of the patient ranges from 
6 months to 19 months and the mean time being 9.87 months. Regular 
Doppler study was performed on every limb and vascular compromises 
of different degrees were recorded on 50 (94.33%) limbs. End stage 
renal disease (ESRD) and ischaemic heart disease (IHD) were the other 
common co-morbidities diagnosed. ESRD was diagnosed on 39 (76.45%) 
cases, IHD was seen on 19 (37.25%) cases and combined ESRD and IHD 
were found on 13 (25.49%) patients.  

Post-operatively wound of 25 (47%) limbs healed uneventfully and 
different degrees of wound complications were encountered on 28 
(52.83%) limbs. Till the time of this study, 27 (52.94%) of patient were 
able to do ambulation with crutches or prosthetics, 15 (29.41%) patients 
were mobilized on wheel chair and mortality was recorded on nine 
(17.64%) of cases. 

 

Figure 1: Below knee amputation stump of diabetes limb. 

 

Figure 2: Stump after above knee amputation 

DISCUSSION 

Diabetes mellitus (DM) is a major health problem globally and its 
complications are also increasing every year worldwide [6]. The total 
medical burden for treating diabetic related limb infections and diseases 
in the United States ranges from $9 billion to $13 billion and is an 
additional cost associated with diabetes [12]. 

Diabetes foot infections, non-healing ulcers, ischaemia are common and 
potentially serious problem in persons with diabetes. Lesions and 
infections on the limbs are amongst the commonest indication for 
hospitalization amongst diabetic patients [13]. In this study 48 patients 
(90.56%) were hospitalized prior to perform amputation for incision and 
drainage (I&D), debridement and disarticulations or rays’ amputations 
of the limbs which is similar to other studies [10].  

The mean age of the patients in this study was 57.6 years, the majority 
were male and below-knee amputation performed more than above-
knee amputation. Johannesson et al. reported the mean age of higher 
than 45 years and male predominance with predominantly below-knee 
amputation performed [14]. Yusof et al. reported the mean age of 
patients to be 60.9 years, and the male patients were more than the 
female which are comparable to our study [15]. 

The most common bacteria isolated were Klebsiella pneumoniae, 
Staphylococcus aureus, and Enterobacter cloacae. Sánchez-Sánchez et 
al. reported Staphylococcus aureus, Enterococcus sp. Staphylococcus 
epidermidis as the three most common bacteria cultured on their study 
[16]. Rahim et al found Staphylococcus aureus, Pseudomonas aeruginosa, 
Escherichia coli as the three most common bacteria isolated from the 
diabetic limbs wounds [17]. In our study Staphylococcus aureus was the 
second most common bacteria isolated, which was a slightly different 
results but comparable from these two cited studies. We found that a 
major part (85%) of these bacteria is sensitive to the first line of 
antibacterial which was comparable to other reports as well [16, 17].  
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In this study, the vast majority (98.03%) of patients were having DM for 
longer than five years and on medications with 62.75% patients were on 
insulin. Nazri et al. reported 41.2% of his sample had suffered from DM 
for more than 10 years, and 84.0% were on insulin injections [8]. Regular 
doppler study was performed on every limb and vascular compromises 
of different degrees were recorded on 50 (94.33%) limbs. Fosse et al. 
reported 95% peripheral vascular disease [18]. End stage renal disease 
(ESRD) and ischaemic heart disease (IHD) were the other two most 
common co-morbidities diagnosed. ESRD was diagnosed on 39 (76.45%) 
cases, IHD was seen on 19 (37.25%) cases and combined ESRD and IHD 
was found on 13 (25.49%) patients. Rodrigues et al. reported IHD 
incidence more than ESRD, 54% and 7%, respectively [19]. Fosse et al. 
reported renal complications in 30% of cases [18]. Yusof NZ et al. 
concluded that age, gender, ethnicity, smoking status, obesity, 
nephropathy, hyperlipidaemia, hypertension and history of IHD were 
not associated with major lower limb amputation in diabetic patients 
[15]. 

CONCLUSION 

The wound lesions and infections on the limbs with peripheral vascular 
compromise are common complications of uncontrolled blood sugar 
which led to major limb amputation. Above and below-knee 
amputations due to uncontrolled DM are amongst the common surgical 
procedures performed. Almost 85% of bacteria were sensitive to the 
commonly used first-line of antibiotics but still 15% bacteria are not 
sensitive to these drugs. Cultures of bacteria, sensitivity identifications 
of the drugs are also very important for good control of infection.  
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