
 

                                                                                              
                                                                                                    International Surgery Journal | January 2019 | Vol 6 | Issue 1    Page 88 

International Surgery Journal 

Ashokkumar D et al. Int Surg J. 2019 Jan;6(1):88-91 

http://www.ijsurgery.com pISSN 2349-3305 | eISSN 2349-2902 

Original Research Article 

Outcome of patients undergoing amputation for diabetic foot ulcer  

Ashokkumar D.1, Vinothkumar S.2*, Heber Anandan3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Diabetes mellitus (DM) is one of the main problems in 

health systems and a global public health threat that has 

increased dramatically. Patients with DM are prone to 

multiple complications such as diabetic foot ulcer (DFU). 

DFU is a common complication of DM that has shown an 

increasing trend over previous decades.1-3 In total, it is 

estimated that 15% of patients with diabetes will suffer 

from DFU during their lifetime.4 Although accurate 

figures are difficult to obtain for the prevalence of DFU, 

the prevalence of this complication ranges from 4%-27%. 

The morbidity and mortality associated with diabetic foot 

lesions remain extremely high, and management needs to 

be optimized to ensure the best outcome.3,5 Risk factors 

that can lead to foot wounds in patients with diabetes 

include loss of protective sensation due to neuropathy, 

prior ulcers or amputations, foot deformity leading to 

excess pressure, external trauma, infection, and the 

effects of chronic ischemia, typically due to peripheral 

artery disease. Patients with diabetes also have an 

increased risk for non-healing related to mechanical and 

cytogenic factors, as well as a high prevalence of 

peripheral artery disease.6 Ulcer-related outcome 

measures are commonly used in clinical trials and are 
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appropriate for studies designed to assess either the 

efficacy or the effectiveness of interventions directed to 

improving wound healing.7 Such ulcer-related outcome 

measures include healing, a change in ulcer area, and 

resolution of the ulcer by amputation. Details of the level 

and type of amputation performed were recorded. In 

present study series amputation were done at different 

levels anatomical levels ranging from toe level ranging 

from toe level to above knee amputation. Initially, 

guillotine amputation was done for severely infected, 

necrotic cases. Later the patients underwent revision 

amputation.  

The aim of the present endeavor was to study the patients 

undergoing amputation for the diabetic foot ulcer. 

METHODS 

The clinical material for this study consisted of 150 cases 

of Diabetic foot ulcer patients admitted in the surgical 

wards of Thanjavur Medical College and Hospital, 

Thanjavur during the period of September 2017 to 

September 2018.  

Inclusion criteria 

Presence of diabetes mellitus foot ulcers only. 

Exclusion criteria 

• Trauma as a cause of foot ulcer 

• Thermal burns or scalds  

• Hansen’s disease leading to the trophic ulcer,  

• Filariasis and its sequelae.  

 

In the proforma, name and age of the patient, sex, 

occupation complaints and history in detail were obtained 

and recorded. Past history of diabetes, hypertension, 

tuberculosis and ischemic heart disease were enquired 

into. Smoking and alcohol history were elicited with 

special reference. 

Patients were examined in detail about the general 

condition like anemia, jaundice, fever, blood pressure and 

peripheral pulses. The affected part of the ulcer was 

examined in detail for all the features of an ulcer. 

Unhealthy granulation, amount of slough, site of ulcer 

and line of demarcation were noted. A motor and sensory 

change were examined in detail. Loss of protective 

sensation was examined using Semmes - Weinstein 10g 

monofilament. Ankle brachial pressure index, 

Haematology, pus culture and sensitivity, color doppler 

study, skin biopsy were examined.  

RESULTS 

The total numbers of patients included in my study were 

150. 120 were male patients accounting for 80%, 30 were 

female patients accounting for 20%. The incidence of 

diabetic foot increased with advancing age in present 

study. The incidence of the diabetic foot was more in the 

age group for more than 51 years. The number of patients 

undergoing amputation increased in the age group of 41-

50 years. 46% of patients were underwent amputation, in 

this males are higher in number 36% (Table 1 and Figure 

1). 

Table 1: Distribution of treatments. 

Treatment 
Male Female 

No. Percentage No. Percentage 

Conservation 

debridement 
65 44% 16 10% 

Amputation 55 36% 14 10% 

Total 120 80% 30 20% 

 

Figure 1: Distribution of amputation. 

 

Figure 2: Distribution of organisms. 

Smoking being an additional risk factor the number of 

amputations has increased in this younger age group. 96 

patients had uncontrolled diabetes at the time of 

presentation accounting for 64% of the total. Based on 

monofilament test and skin biopsy results 102 patients 

had neuropathic changes accounting for 68% of the total 

this was comparable with standard results. In present 

study, vasculopathic changes were recorded based on the 

ankle - brachial index and doppler study results. The 

ankle-brachial index less than 0.7 was considered as 
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insufficient flow. Sixty nine patients had vasculopathy 

accounting for 46 % of the total which is slightly higher 

compared to the western study which states the 

prevalence of vaso-occlusive disease as 30%. 

Commonest organisms detected were E. coli and 

Klebsiella accounting for 68% of the infective organism 

when compared to standard study which mentions mixed 

infection -Staphylococcus, and Proteus as the Proteus as 

the commonest organisms. Pseudomonas accounts for 

lowest incidence about 4% (Figure 2). 

In present study majority of patients were sensitive to 

cefotaxime (54%) and amikacin (78%), ciprofloxacin 

(26%) and gentamycin (32%), were the next common 

sensate antibiotics. Other drugs used in present study 

were metronidazole, erythromycin, and cloxacillin 

(Figure 3). 

 

Figure 3: Distribution of antibiotics sensitivity. 

 

Figure 4: Distribution of type of amputations. 

Nephropathic changes were recorded. 53 patients had 

nephropathy accounting for 35% of the total. This was 

comparable to that of standard study which mentions 30-

40%. Amputations were done at various levels in the 

diabetic foot patients based on the ischaemic and 

gangrenous charges. 69 patients underwent amputation 

accounting for of the total. Among the amputees, 55 were 

male (36%), and 14 were female (10%). Below knee 

amputation was done in 30 the amputees and toe 

disarticulation were done in 33 of the amputees. Toe 

disarticulation and below knee amputation were the 

commonly performed amputations (Figure 4). 

DISCUSSION 

Foot ulcers affect one in ten diabetics during their 

lifetime. Patients with diabetes have increased risk of 

lower-extremity amputations and the main cause is 

diabetic peripheral arterial disease accelerated by the 

direct damage to the nerves and blood vessels by high 

blood glucose levels. Wound healing is also impaired 

from affected collagen synthesis. Diabetic vascular 

disease has three main components: arteritis and small 

vessel thrombosis; neuropathy (possibly ischaemic in 

cause); and large vessel atherosclerosis. In combination 

these are almost bound to cause problems in the weight- 

bearing areas. The diabetic foot ulcers are often deeper 

and more frequently infected than other leg ulcers 

reflecting the severe end vessel ischaemia and 

opportunistic infection which is the common experience 

of the diabetic.8-11  

Factors, such as age and the duration of the disease will 

increase its incidence and risk of death from uncontrolled 

infection. Due to peripheral neuropathy, there is loss of 

sensation. As a result, neuropathic changes, such as foot 

deformity, decreased protective sensation and skin 

fissures, caused by diminished sweating lead to formation 

of diabetic foot infections, which leads to further damage 

ultimately leading to gangrene formation. Diabetic 

neuropathy develops as consequence of chronically 

elevated blood sugar levels, which cause vascular and 

metabolic abnormalities.12  

The course of treatment of the infected diabetic foot 

depends on its severity. Not infrequently the 

complications of hyperglycemia, odor, or circulatory 

collapse bring the patient to the hospital with a limb-

threatening foot infection. The severity of tissue 

destruction and sepsis may not be totally apparent from 

just looking at the ulcer or infected callus, especially in 

patients who have continued to bear weight on a painless 

area or do not have the visual acuity to recognize a 

problem. It is imperative to unroof all encrusted areas and 

to inspect the wound to determine the extent of deep 

tissue destruction and possible bone and joint 

involvement. Observational studies suggest that 6%-43% 

of patients with diabetes and a foot ulcer eventually 

progress to amputation.13,14  

Ramsey et al, reported amputation rates of 11.2% in 

patients with new-onset foot ulcers over a 4-year period.15 

This is in agreement with crude amputation rates (16%), 
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5-year amputation rates (19%), and mean time to 

amputation (58months) in present study series. Absence 

of peripheral pulses has been established to be a risk 

factor for subsequent amputation.16,17  

CONCLUSION 

There is an increase of amputation in the younger age 

group of 41-50 revealing that people with diabetes who 

smoke are more prone to ischemia and gangrene at an 

earlier age. 46% of patients with diabetic foot ulcer 

needed either minor or major amputation, which 

correlates with the standard study. This study confirms 

that prevention is the most effective way of dealing with 

the diabetic foot ulcer and that early recognition and 

liberal debridement with proper antibiotic cover and 

excellent diabetic control will reduce the incidence of 

amputations. But amputations have a major role in the 

treatment of diabetic foot ulcers since patients report late 

with life-threatening complications and uncontrolled 

diabetes. A specialist chiropodist is an integral part of the 

diabetes team to ensure regular and effective chiropody 

for prevention of diabetic foot ulcer. 
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