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ABS TRACT  
 

BACKGROUND 

Gangrene refers to the dead or dying body tissue (s) that occurs because the local 

blood supply to the tissue is either lost or is inadequate to keep the tissue alive. Foot 

gangrene is becoming a major concern which changes the quality of life, and also the 

social and economic point of view. We wanted to study the clinical profile of foot 

gangrene, determine the most common aetiology, distribution of age and sex, 

presentation, associated risk factors, commonest organisms involved, ways to find 

and manage the complications, and study the outcomes of foot gangrene in a rural 

medical college. 

 

METHODS 

Clinical profiles of all 50 patients with foot gangrene were studied as a prospective 

observational study in a rural medical college from October 2018 to October 2020. 

All cases were evaluated by history, clinical examination, investigations, management 

and follow up. 

 

RESULTS 

Our study involved 50 patients; youngest patient was 33 years and oldest was 70 

years. Majority of patients with foot gangrene were in the age group of 41 - 50 years, 

(22 cases) and highest number were males, (37 cases). Diabetes mellitus is the 

commonest aetiology accounting for 30 cases and commonest risk factor that 

confounds the disease process is smoking (17 cases). The commonest presentation 

was blackish discoloration of toe (s) along with cellulitis and ulceration (30 cases). 

The commonest organism isolated from culture is methicillin resistant 

Staphylococcal aureus (MRSA) (13 cases). Majority of the patients underwent Ray’s 

amputation (16 cases) in our study and majority had no post-operative wound 

complication (28 cases) within the minimum follow up period of 6 months. 

 

CONCLUSIONS 

We have therefore attempted in our study, to analyse the gangrene of the foot since 

diabetic cases and trauma cases are more in the rural setup and treatment of these 

gangrene cases is a challenging task as well. 
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BACK GRO UND  
 

 

 

The word gangrene derived from the Latin word ‘gangraena’ 

and from the Greek ‘gangraina’, means “putrefaction of 

tissues”. It refers to macroscopic death of tissues or portions 

of tissue, which turns black and dark due to the breakdown of 

the haemoglobin to iron sulphide compound.1 The foot is 

typically considered as a “functional unit”. It has two 

important functions, to support the body weight (static foot) 

and serves to propel the body forward in walking and running 

(dynamic foot) which is the biomechanical viewpoint. The 

skeleton of the foot from behind forward consists of the 

tarsals, metatarsals and phalanges. 

The incidence of wet gangrene in recent studies shows a 

range from 31.3 % to 35.7 %.2,3 The common causes of foot 

gangrene include diabetes (neuropathy / microangiopathy / 

macroangiopathy), vascular, traumatic, infections. The most 

common sites to be affected in gangrene are the digits (fingers 

and toes) in lower limb and other extremities (hand, arms, feet 

and legs). Nowadays, many treatment modalities ranging from 

conservative management, sepsis control and surgical options 

like slough excision with skin cover, amputation of the 

involved gangrenous part with or without grafting, 

debridement and dressing have been used to treat the foot 

gangrene. But our major aim is to salvage the limb for the 

better quality of life of the patient. Treatment of risk factors 

are also equally important to prevent further progression of 

the disease and also long-term morbidity of the patient. 

For a proper treatment of patients with lower limb 

gangrene, it is important to be aware of different causes of foot 

gangrene. Moreover, foot gangrene forms a good bulk of 

patients in our hospital. We have therefore attempted in our 

study, to analyse foot gangrene since diabetic cases and 

trauma cases are more in the rural setup. Treatment of these 

gangrene forms a challenging task as well. 

 

 

Obje c ti ve s  

 To study the clinical profile of foot gangrene in a 

rural medical college. 

 To analyse the most common aetiology, distribution 

of age and sex, presentation, associated risk factors 

and commonest organism involved in foot gangrene. 

 To study the methodology to effectively manage and 

to find the complications and outcome of foot 

gangrene. 

 

 
 

ME TH OD S  
 

 

A prospective observational study was conducted on 50 

patients with foot gangrene admitted in rural medical college 

from October 2018 to October 2020. The cases were evaluated 

by history, clinical examination, investigations, management 

and follow up. 

 

 

In clu si o n Cr i ter i a  

• Age above 12 years who are willing for the study. 

• Patients with both dry and wet gangrene were included. 

• Patients with acute and chronic presentations were 

included. 

 

 

Ex clu si o n Cr i ter i a  

• Pregnant females. 

• Patients under chemotherapy treatment, radiation 

therapy and steroids. 

• Patients with infections like human immunodeficiency 

virus (HIV) and hepatitis B surface antigen (HBsAg). 

• Patients who were severely moribund. 

• Patients with upper limb gangrene. 

 

 

S ta ti s ti cal  An aly si s  

After collecting the data, values were entered into Microsoft 

Excel spread sheet and quantitative statistical analysis was 

checked by chi-square test and were performed with SPSS 

software version 21. Statistical values less than 0.05 were 

significant. 

 

 
 

 

RES ULT S  
 

 

 

Gangrene refers to focal or extensive tissue death of skin and 

underlying tissues. It is a slow gradual process that affects the 

lower limb extremities (toes and feet) due to reduced blood 

supply to the tissues.4 In our study, clinical history of 50 

patients who presented with foot gangrene was obtained and 

further investigated for blood investigations, arterial Doppler 

study, x-ray of the involved limb, cardiac evaluation with 

electrocardiogram (ECG) and ECHO & ankle-brachial pressure 

index (ABPI). Various aetiologies have been identified, 

distribution and correlation between aetiologies and 

investigations are charted. 

In our study involving 50 patients, youngest patient was 33 

years and oldest was 70 years as per the age limit in our 

inclusion criteria. Highest number of cases was found in the 

age group of 41 - 50 years, 22 cases (44 %) followed by 13 

cases (26 %) among 61 - 70 years. Out of 50 patients, 37 (74 

%) cases were males and 13 (26 %) cases were females. 

 

 
Figure 1. Age of Presentation 

 

Gangrene of foot / toes was the most common 

presentation in 30 (60 %) cases. The remaining cases 

presented with ulceration, 14 (28 %) cases and 6 (12 %) 
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patients with abscess. Though there were many causes for foot 

gangrene, long standing diabetes mellitus was the most 

common cause, 60 % (30 cases) resulted due to vascular 

(micro / macroangiopathy), neuropathy and infections 

followed by vascular aetiology which constitutes 24 % (12 

cases) and the remaining 16 % (8 cases) as trauma. Out of 22 

cases in the age group of 41 - 50 years, 15 cases (68 %) were 

found to be diabetic. Though there were plenty of risk factors, 

smoking was the predominant risk factor in 17 cases (34 %) 

followed by anaemia 10 cases (20 %) and the least common 

risk factor was dyslipidaemia 3 cases (6 %). 

 

 
Figure 2. Risk Factors for Foot Gangrene 

 

On examining peripheral pulse in dorsalis pedis, 48 % had 

normal pulse, 22 % patients had feeble pulse and 30 % were 

found to have absent pulse which was correlated and 

confirmed by ABPI and Doppler study. Blood investigations 

revealed 44 patients (88 %) had abnormal blood sugar levels 

and, 37 (74 %) patients had raised HbA1C levels which implies 

uncontrolled diabetes, followed by 5 prediabetic cases (10 %) 

with range between 5.7 - 6.5 %; 34 % (17 cases) presented 

with moderate anaemia and 16 % (11 cases) presented with 

severe anaemia. Out of 13 females, 7 cases (53 %) were 

anaemic compared to 37 males in whom 9 cases (24 %) were 

anaemic. 

Though Staphylococcus aureus is common among the skin 

infections, for our surprise our pus culture and sensitivity 

yielded MRSA in about 13 cases (26 %) in the 1st week of study 

and subsequently klebsiella 11 cases (22 %), pseudomonas 9 

cases (18 %), Escherichia coli [E. coli] 7 cases (14 %) and 

proteus 4 cases (8 %). 

Our study showed the x-ray of the limb involved was 

normal without any osteomyelitis or fracture in 88 % and 

osteomyelitis present in 12 % cases. 

Based on the values measured from ABPI, 33 cases (66 %) 

were within the normal range of 0.9 to 1.2 and 7 cases (4 %) 

with values less than 0.5 that is severe arterial disease. One 

patient had value of 1.3 and the Doppler study confirmed 

atherosclerotic changes with calcifications. 

In this study based on the details collected from the 

arterial Doppler of the involved limb 54 % of cases were found 

to be with normal triphasic flow, 20 % presented with 

atherosclerosis, 16 % with stenosis and 10 % presented with 

occlusion of the arteries. 

Rays amputation is the common treatment in 16 cases (32 

%) followed by the Ray’s amputation with split skin grafting  

(SSG), in 12 cases (24 %). Each of 10 % (5 cases), had 

debridement followed by SSG and conservative treatments 

and majority had no post-operative wound complication, 28 

cases (56 %) were within the minimum follow up period of 6 

months. Non healing of the wound was noted in 11 cases (22 

%) and infections like slough, purulent discharge over the 

wound were noted in 8 cases (16 %). 

On comparing between risk factors and aetiologies, among 

smoker’s, (58.8 %) majority had vascular problems and 

considerable proportions, (35.3 %) had diabetes mellitus. In 

patients associated with anaemia, 70 % had diabetes mellitus. 

All the patients with the risk factor of coronary artery disease 

(CAD), had associated diabetes mellitus. In patients with 

dyslipidaemia, 66.7 % had diabetes and 33.3 % had vascular 

problems. All the patients with hypertension had associated 

diabetes mellitus and was statistically significant. 

 

Risk 
Factors 

DM Trauma Vascular Total 

 
No. of 
Cases 

% 
No. of 
Cases 

% 
No. of 
Cases 

%  

Smoking 6 35.3 1 5.9 10 58.8 17 

Anaemia 7 70 2 20 1 10 10 

CAD 4 100 - - - - 4 

Dyslipidaemia 2 66.7 - - 1 33.3 3 

Hypertension 4 100 - - - - 4 

Uncontrolled 
DM 

- - 5 100 - - 5 

Nil 7 100 - - - - 7 

Total 30 60 8 16 12 24 50 

Test of 
significance 

Value P 

Chi square 
test 

49.35 0.001 

Table 1. Association of Risk Factors with the Aetiology 

 

On comparing aetiology with arterial Doppler study, most 

of the patients with normal Doppler findings were associated 

with diabetes mellitus, 77.8 % and 22.2 % of them had 

traumatic causes. Most of the patients, 80 % with 

atherosclerosis were associated with diabetes mellitus and 20 

% of them had traumatic causes. All the patients with stenosis 

had vascular causes and most of the patients with occlusion 

were associated with vascular aetiology. 

 

Arterial 
Doppler 

Aetiology 

 DM Trauma Vascular Total 

 
No. of 
Cases 

% 
No. of 
Cases 

% 
No. of 
Cases 

%  

Normal 21 77.8 6 22.2 - - 27 

Atherosclerosis 8 80 2 20 - - 10 

Stenosis 8 - - - 8 100 8 

Occlusion 1 20 - - 4 80 5 

Total 30 60 8 16 12 24 50 

Test of 
significance 

 
Value P 

Chi square test 45.73 0.001 

Table 2. Association of Aetiology with Arterial Doppler 

 

 
 

DI SCU S SI ON  
 

 

The present study was conducted among the patients with foot 

gangrene in various units of Department of General Surgery. A 

total of 50 patients were evaluated in the study. 
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Factors Other Study 
Present Study 

 (N = 50) 

Age group  

(41 - 50 years) 

Gunjan et al. (2015); n = 60 

26 patients (43 %) 
22 patients (44 %) 

Youngest age 
Pankaj et al. (2015); n = 100 

30 years 
33 years 

Oldest age 
Pankaj et al. (2015); n = 100 

71 years 
70 years 

Sex 

Pankaj et al. (2015); n = 100 

Male - 74 % 

Huang et al. (2018); n = 157 

Male – 63.1 % 

Male - 74 % 

Culture growth 
JJ Mendes et al. (2012); n = 49 

MRSA growth – 24.5 % 
MRSA growth – 26 % 

ABPI 

Dhanowar et al. (2016); n = 80 

ABPI < 0.9 = 12 cases (15 %) 

ABPI < 0.9 = 16 cases (32 
%) 

ABPI < 0.5 = 2 cases (2.5 %) 
ABPI < 0.5 = 7 cases (14 

%) 

Arterial Doppler 
study 

(generalised 
narrowing with 
arterial block) 

Sameer P,Mayur R, Nilay S (2017);  

n = 50 

10 cases (20 %) 

13 cases (26 %) 

Rays amputation 

Osaka Kosainekin Hospital (2005);  

n = 210 

110 cases (52 %) 

28 cases (56 %) 

Table 3. Comparison with Other Studies 

MRSA - Methicillin Resistant Staphylococcal aureus; ABPI - Ankle Brachial 

Pressure Index 

 

In the current study, Table 1, shows that foot gangrene is 

common in middle aged person i.e., in 4th to 5th decade. Study 

shows 22 patients (44 %) out of 50 patients were in middle 

age group i.e., between 41 to 50 years of life compared to a 

study by Gunjan et al. (2015) conducted in 60 patients in 

whom, 26 patients (43 %) were in 4th to 5th decade.5 

On comparing with Pankaj D et al.6 study which had a 

similar age (youngest and oldest) to our study with youngest, 

33 years of age and oldest, 70 years of age. In current study, 37 

patients (74 %) were males compared to Pankaj D et al. (2015) 

study7 with 74 % and Huang et al. (2018) study7 with 63.1 % 

male patients. The most common mode of presentation in our 

study was blackish discoloration of toes / toes with associated 

cellulitis and ulceration seen in 30 patients (60 %). Most 

common aetiology leading to foot gangrene in our study was 

diabetes mellitus with associated arteriosclerosis which 

frequently led to amputations and was considered as 

unavoidable complications of diabetes and were classified 

under ‘diabetic gangrene’.8 

On comparing between risk factors and aetiologies, among 

smoker’s (58.8 %) majority had vascular problems and 

considerable proportions, 35.3 % had diabetes mellitus and all 

patients with vascular problems had smoking as risk factor. 

Most common organism isolated from the culture was MRSA, 

26 % compared to the study of JJ Mendes et al. (2012) with 

24.5 % as MRSA growth in culture.9 

In our current study, arterial Doppler was done in all study 

patients and generalised narrowing with arterial block was 

present in 13 patients (26 %) compared to the study of Sameer 

P, Mayur R, Nilay S (2017) with 10 patients (20 %).9 In our 

study, on calculating the ABPI value less than 0.9 was present 

in 16 cases and less than 0.5 in 7 cases compared to Dhanowar 

et al. (2016) study.10 And out of 16 patients 3 has normal 

Doppler study and remaining 13 patients had abnormal 

findings which increases the specificity of ABPI. 

In our study the most common procedure done for the 

patients suffering from foot gangrene was Ray’s amputation 

which is 56 % (28 patients) compared to Osaka Kosainekin 

hospital (2005) which is 52 %.11 This is due to the poor 

glycaemic control and unawareness of the possible 

complications of foot gangrene in our study patients. After 

amputation wound healed well. 

Another study by Keng Lin Wong et al. (2014) which 

involved 150 patients, out of whom 106 patients had 

undergone Ray’s amputation and gave a good outcome.12 

Petkov et al. study presented the benefits of surgical 

amputation in management of foot gangrene in diabetes. A 

well-planned surgical treatment with or without Rays is 

directly proportional to decrease in total no. of foot 

amputations.13 

 
 

 

 

CONC LU S ION S  
 

 

 

Middle aged men were commonly associated with increased 

risk of foot gangrene and the commonest aetiology was 

diabetes with associated risk factor like smoking. The 

commonest presentation was blackish discoloration of toe (s) 

along with cellulitis and ulceration. The most common 

organism isolated in culture was MRSA. Surgical amputation 

improved the survival rates due to less risk of further limb 

deterioration which positively impacts the ambulatory status 

of the patient. Therefore, earlier the intervention greater the 

opportunity in preventing the disaster. Hence, the foot 

gangrene study arouses interest as it is challenging as far as 

the treatment is concerned. In conclusion, high risk patients 

should be properly educated and effectively managed to 

reduce the total disease burden and its complications. 
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full text of this article at jemds.com. 
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