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Abstract 
Background and Aim: The most frequent reason for hospitalization for patients with diabetes is foot 

complications, which accounts for up to 25% of all diabetic admissions. The clinical triad most commonly 

seen in diabetic foot ulcer is peripheral sensory neuropathy, trauma and deformity. Diabetes continues to be 

one of the most common underlying causes of nontraumatic lower extremity amputations (LEAs). The aim 

of the study was to study the benefit and outcome of the different treatment modalities for the diabetic foot. 

Material and Methods: This study was conducted comprising 200 patients with diabetic foot in the 

department of general surgery at Gujarat Adani Institute of Medical Science, Bhuj, Kutch for 10 months. 

Data were collected by detailed history, clinical examination, wound or ulcer and were recorded in the pre-

designed proforma. Wagner’s classification, examination findings, blood investigations, renal function test, 

a swab of the wound, X-ray and treatment provided were collected. 

Results: Most of the patients had diabetes duration for about 6-10 years (28%). Out of 200 SG cases, 88 

(44%) cases presented with ulcers, 40 (20%) cases with cellulitis 32 (16%) of cases abscess, 48 (24%) of 

cases gangrene and 8 (4%) of cases neuropathic ulcer. The most common site of lesion in the diabetic foot 

was the dorsum of the foot which was in about 64 patients (32%). Out of the 200 cases studied 120 patients 

(60%) not had a history of trauma and 80 patients (40%) not had a history of trauma. 

Conclusion: The commonest presenting lesion was ulcers, followed by gangrene and cellulitis. The 

commonest site of lesion was the dorsum of the foot followed by forefoot and toes. The most common 

microorganisms grown from culture taken from the lesion was S. aureus followed by Pseudomonas. 

Ulceration, infection, gangrene and lower extremity amputation are complications often encountered in 

patients with DM. 
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Introduction  

Diabetes mellitus is a universal syndrome with metabolic, vascular and neuropathic components. 

The metabolic syndrome is characterized by alteration in carbohydrate, fat and protein 

metabolism secondary to absent or markedly decreased insulin secretion and/or insulin 

resistance [1]. one of the most dreaded complications seen in diabetes is a foot problem now 

termed as” Diabetic Foot Syndrome”. Presence of foot problem restricts the mobility of the 

patient, but often requires intensive medical care often associated with prolonged hospital stay 

and surgical intervention [1]. The World Health Organization (WHO) defines diabetic foot as the 

lower limb of a diabetic patient that has potential risk of pathological consequences, including 

infection, ulceration, and/or destruction of deep tissues associated with neurologic abnormalities, 

various degrees of peripheral vascular disease, and/or metabolic complications of diabetes. 

Neuropathy appears to be the single-most important factor not only in developing diabetic foot 

but also in delaying the healing process. Patients having sensory loss appear to have seven times 

increased risk of developing foot ulcer. Origin of neuropathy remains unclear [2]. It may be due 

to insufficiency of intrinsic blood supply to peripheral nerves, may be autoimmune or 

microvascular ischemia caused by the accumulates of advanced glycosylated endproducts.[3, 4] 

Peripheral vascular disease is another important risk factor and is mainly due to widespread and 

often multisegmental atherosclerosis of large vessels of the leg. It is often bilateral and distal 

involving tibial and peroneal vessels below knee due to unknown reason [5]. 

Foot disorders are a major source of morbidity and a leading cause of hospitalization for persons 

with diabetes [6]. Eighty-five percent of diabetic major amputations begin with a foot ulcer and 

the common pathway to amputation involves infection entering the foot and leading to gangrene. 
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Four categories of diabetes are recognized. Type 1, formerly 

insulin-dependent diabetes mellitus (IDDM) is an autoimmune 

disease affecting the pancreas. Individuals with type 1 diabetes 

are prone to ketosis and unable to produce endogenous insulin. 

Type 2, formerly non-insulin-dependent diabetes mellitus 

(NIDDM), accounts for 90% to 95% of cases diagnosed. Type 2 

diabetes is characterized by hyperglycemia in the presence of 

hyperinsulinemia due to peripheral insulin resistance [7]. 

Gestational as well as genetic defects and endocrinopathies are 

recognized as other types of diabetes. Diabetes is associated 

with numerous complications related to microvascular, 

macrovascular and metabolic etiologies. These include 

cerebrovascular, cardiovascular and peripheral arterial disease, 

retinopathy, neuropathy and nephropathy [8]. 

Diabetes continues to be one of the most common underlying 

causes of nontraumatic lower extremity amputations (LEAs). 

The other fifteen percent of major amputations will be due to 

rest pain, ischemia that has destroyed the foot or an unstable 

Charcot joint [9]. Every 30 seconds, a lower limb or a part of a 

lower limb is lost somewhere in the world as a consequence of 

diabetes. Up to 70% of all lower-limb amputations are 

performed on people with diabetes. Every year, approximately 4 

million people develop a new diabetic foot ulcer. The DM is the 

fourth to the fifth leading cause of death in developed countries 
[10]. 

 

Material and Methods 

This study was conducted comprising 200 patients with diabetic 

foot in the department of general surgery at Gujarat Adani 

Institute of Medical Science, Bhuj, Kutch for 10 months. Data 

were collected by detailed history, clinical examination, wound 

or ulcer and were recorded in the pre-designed proforma. 

Wagner’s classification, examination findings, blood 

investigations, renal function test, a swab of the wound, X-ray 

and treatment provided were collected. All patients are studied 

and clinical findings are recorded as per proforma case sheet 

data analyzed and necessary investigations done as per required 

and treatment given. Predisposing factors, complications, 

treatment and sequel are studied, analyzed stand discussed. 

Patients with foot infections without DM were excluded. 

Patients with gangrene foot of etiology other than infection of 

foot complicated by diabetes were excluded. Patients whose 

treatment could not be completed due to noncompliance were 

also excluded. Patients with incidental diagnosis of diabetes on 

admission were also excluded. 

 

Statistical analysis  
The recorded data was compiled and entered in a spreadsheet 

computer program (Microsoft Excel 2007) and then exported to 

data editor page of SPSS version 15 (SPSS Inc., Chicago, 

Illinois, USA). For all tests, confidence level and level of 

significance were set at 95% and 5% respectively. 

 

Results 

Of 200 cases studied, most of the diabetic patients with foot 

lesions were in the age group of 61-70 (32%) followed by 51-60 

(24%) (Table 1). The youngest was 29 years, came with 

complaints of abscess over the (R) forefoot and the oldest was 

78 years admitted for cellulitis of (R) the whole forefoot. 156 

(78%) were male patients and 44 cases females patients. Most of 

the patients had diabetes duration for about 6-10 years (28%). 

Two patients had a history of diabetes for only 4 months and a 

78 year old male patient came with a history of diabetes with 

duration of 24 years. Out of 200 SG cases, 88 (44%) cases 

presented with ulcers, 40 (20%) cases with cellulitis 32 (16%) of 

cases abscess, 48 (24%) of cases gangrene and 8 (4%) of cases 

neuropathic ulcer (Table 2). The most common site of lesion in 

the diabetic foot was the dorsum of the foot which was in about 

64 patients (32%). Whole forefoot comprised about 56 cases 

(28%). The least was heel which was about 8 (4%) patients. Out 

of the 200 cases studied 120 patients (60%) not had a history of 

trauma and 80 patients (40%) not had a history of trauma. In the 

present study 104 (52%) patients presented with neuropathy. 

Ischemia was seen in 120 patients and there was an infection in 

164 patients. The most common microorganism grown on the 

culture of pus was Staphylococcus aureus in 60 (30%) patients 

followed by Pseudomonas 36 (18%), Streptococcus 28 (14%), E. 

coli 20 (10%), Klebsiella 16 (8%) and Proteus 12 (6%) (Table 

3). In 28 (14%) patients there was no growth seen on culture 

some cultures yielded more than one type of bacteria. 

Out of 200 patients treated 24 (12%) patients were managed 

conservatively by/slough excision and regular dressing with 

antibiotics with diabetic control. 56 (28%) patients were treated 

with wound debridement, 20 (10%) patients treated with SSG, 

12 (6%) patients underwent I and D for abscess and 20 (10%) 

patients underwent J fasciotomy and 32 (16%) patients 

presented with gangrene of toes and phalanges were M treated 

with disarticulation. 8 (4%) patients underwent below-knee 

amputation and 28 (14%) patients were above-knee amputation. 

In most cases, the limb was salvaged by conservative treatment 

and minor computations. In this study minimum stay in the 

hospital was 10 days and the maximum was 100 days. The most 

common duration of hospital stay was between 21-40 days 

(36%).  

 
Table 1: Age wise Distribution of Study Participants 

 

Age In Years Number Percentage (%) 

11-20 0 0 

21-30 0 0 

31-40 24 12 

41-50 24 12 

51-60 48 24 

61-70 64 32 

71-80 40 20 

Total 200 100 

 
Table 2: Clinical presentations 

 

Clinical presentations Number Percentage (%) 

Ulcer 88 44 

Cellulitis 40 20 

Abscess 16 32 

Gangrene 48 24 

Neuropathic ulcer 8 4 

Total 200 100 

 
Table 3: Culture and sensitivity 

 

Organisms Number Percentage (%) 

Staphlococcus aureus 60 30 

Streptococcus 28 14 

Pseudomonas 36 18 

E. coli 20 10 

Klebsiella 16 8 

Proteus 12 6 

No growth 28 14 

 

Discussion 

In this millennium, the issue of chronic wound management still 

remains an enigmatic challenge [11]. Foot ulceration is a major 
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complication of diabetes and consumes a major portion of the 

resources allocated for the treatment of diabetes [12]. the 

mortality rate in patients with diabetic foot ulceration is also 

high and is approximately twice that of patients without 

ulceration [13]. many ulcers are potentially preventable and are 

therefore of neuropathic or neuroischemic etiology [14, 15]. 

neuropathy and peripheral vascular disease have been identified 

as major risk factors for diabetic foot ulceration and amputation. 

Diabetic foot disease is one of the most feared complications of 

diabetes mellitus. Ultimately, as an end point, it can lead to 

complete loss of vascularity and dead and necrotic tissues and 

thus amputation, which are always a traumatic experience and 

associated with significant morbidity and mortality, along with 

immense social, psychological, and financial consequences. 

In our present study, the most common cause of diabetic foot 

was trauma in 70% and the remaining as complications of their 

diabetic status [16]. It is also observed in our study that 60% of 

diabetic foot occurred among those who walked barefoot and 

35% in those wearing only slippers or chappals while only 5% 

prevalence was observed in those wearing shoes. This 

observation revealed that proneness to injuries increased the risk 

of developing diabetic foot lesions (p<0.001) [17]. In Wagner’s 

grade 2 through, the overall chance of local or major amputation 

is estimated to be around 60%. In the present study, the patients 

with diabetic foot presented with abscess (2%), cellulitis (23%), 

ulcer (55%) and gangrene (20%). The ulcer pattern ranged from 

94% in grade 2, 20% in grade 3, 36% in grade 4 and 3% in grade 

5 category [18]. Similarly, Porter et al. from Mexico hospital have 

also reported 23% of their diabetic cases with grade 2 ulcers and 

21% with grade 3 [19]. 

Christian et al. [20] showed diabetic patients with foot ulceration 

showed an up regulation of circulating levels of a range of acute-

phase proteins, cytokines, and chemokines and lower levels of 

the chemokine rantes compared with diabetic patients without a 

history of foot ulcer. Various screening techniques have been 

proposed and are currently in use. These include the evaluation 

of vibration perception threshold (vpt), plantar foot pressure 

measurements, joint mobility, and 5.07 semmes weinstein 

monofilament (swf) testing. 

Reed et al. have stated that although gram-positive organisms 

are overwhelming in chronic diabetic ulcers, the polymicrobial 

nature of bacterial growth should not be ignored in the 

management planning, especially in developing countries [21]. 

The pattern of infection as observed in the present study reveals 

that while 73% of cases were infected with a single infection of 

the gram-positive organism, 18% of cases had polymicrobial 

infections. Among these E. coli and Proteus were the 

predominant microorganisms involved [22]. Chronic ulcers are 

frequently co-existing with fungal infections of the foot and it 

has been said that bacterial infection could be predisposed by a 

fungal infection [23]. Schadewaldt et al. [24] in 1987 from Korea 

in a study of 13,271 patients with diabetes have shown that 

78.4% have a fungal infection of the feet. 

 

Conclusion 

The commonest presenting lesion was ulcers, followed by 

gangrene and cellulitis. The commonest site of lesion was the 

dorsum of the foot followed by forefoot and toes. The most 

common microorganisms grown from culture taken from the 

lesion was S. aureus followed by Pseudomonas. Ulceration, 

infection, gangrene and lower extremity amputation are 

complications often encountered in patients with DM. These 

complications frequently result in extensive morbidity, repeated 

hospitalizations and mortality. 
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