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Introduction 

Diabetes is one of the most prevalent chronic 

diseases. It is estimated that the annual Population 

based incidence of a diabetic foot ulcer ranges 

from 1.0 % to 4.1 %. The lifetime Incidence may 

be as high as 25%. 85% of Diabetes related 

amputations are preceded by foot ulcers, and it 

accounts for more than half of non-traumatic 

lower limb amputations. The vascular 

insufficiency and neuropathy accompanying the 

diabetic foot most often necessitate amputation of 

the limb. Diabetic foot is classified into 2 main 

types: NPU (neuropathic ulcer) and NIU (neuro-

ischaemic ulcer). In NIU, PVD is also present in 

addition to neuropathy. Differentiation between 

NPU and NIU is important because they require 

different therapeutic strategies and their prognosis 

is different. Prevalence of PVD has been shown to 

be higher among patients with DM as compared to 

age and sex matched non diabetics. Neuropathy is 

a major contributing risk factor for foot ulcers and 

can involve both somatic and autonomic fibres. 

The myelinated (A-type) sensory fibres are 

associated with proprioception, sensation of light 

touch, pressure, and vibration, and motor 

innervations of the muscle spindles. Neuropathy 

of the A-type nerve fibre results in ataxic gait and 

intrinsic weakness of the foot muscles. 

Neuropathy of the C-type sensory fibres is the loss 

of protective sensation; it results in the loss of 

pain threshold with prolonged and increased shear 

forces and repeated trauma. In addition, loss of 

protective sensation due to peripheral neuropathy 

is the most common cause of ulceration.  In our 

study we undertook study of 50 patients of 

diabetic foot admitted in our hospital. Assessment 

of vascular status and neuropathy and analysis of 

risk factors responsible for development of 

diabetic foot ulcers and subsequent lower 

extremity amputation in patients of diabetic foot.  

We studied the correlation of diabetic foot ulcer 

with HbA1c and glycemic control, incidence of 

peripheral vascular disease in diabetic foot 

patients and treatment outcomes of these patients 

in our hospital.  
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Materials and Methodology  

A cross-sectional hospital based study consisting 

of 50 consecutive adults diagnosed with diabetes 

having diabetic foot ulcers at MGM hospital, 

Kamothe. Adult patients of more than 18 yrs age 

with diabetes mellitus and having diabetic foot 

ulcer of wagner grade 1 to 4 were included in our 

study. Patients with age less than 18 yrs, venous 

ulcers, previous history of amputation, wagner 

grade 5 were excluded from our study. 

Institutional ethics committee clearance was 

obtained. History and clinical features of all the 

patients were recorded in detail. Detailed 

examination of the involved foot was done to 

assess the location, nature, extent of lesion, 

sensory and motor system involvement and 

vascularity of the limb. Foot deformity assessment 

was done and various parameters such as 

arthropathy, joint mobility, muscle wasting, 

hammer/claw toes were assessed.  

Femoral, popliteal, dorsalis pedis and posterior 

tibial pulses were palpated on both sides to assess 

peripheral arterial status of all the patients and 

ankle-brachial index was determined. Values <1 

were considered having peripheral vascular 

disease. Other investigations such as fasting blood 

sugar, hba1c, lipid profile were also done. 

Vibration sense, hot, cold sensations were tested 

in all patients by biothesiometry.  

 

Results 

 

 
 

 
 

In our study the mean age of study subjects was 

53.18+/-12.89 yrs and male predominance was 

observed in study subjects with prevalence of 

male to female ratio as approximately 5.25:1. 

Most of the study population were farmers (54 %) 

followed by housewife (12%) and business (12%). 

66 % of study population had history of trauma 

and showing 35% increased LDL, 24% 

Hypertriglyceridemia, 16% Hypercholesterolemia. 

68% of diabetic foot ulcer patients had history of 

smoking . Although smoking provided a higher 

risk of PVD and for diabetic foot ulcers this did 

not reach statistical significance in our study 

.Femoral artery pulsations were present in all 

patients, popliteal artery pulsation (88%), 

Posterior tibial (44%), dorsalis pedis (36%). 

Deformity was seen in diabetic ulcer patients, 

amongst them most common was limited joint 

mobility (8%) and charcoat arthropathy(8%).  

Critical examination of ulcers for grading revealed 

that the percentage of grade 4 lesion was 

highest(44%) followed by grade 3(24%) . 28% of 

ulcers had duration of diabetes between 8.1 to 12 

yrs, followed by 24% having a duration of 
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diabetes between 4.1 to 8 yrs and 12.1 to 16 yrs.  

The mean duration of diabetes was 11.2 yrs. 

When grade of diabetic foot ulcers was compared 

with duration of diabetes, it was found that out of 

22 cases of grade 4 diabetic foot ulcer, 7 were 

having duration between 12.1-16 years and 5 

between 16.1- 20, while in grade 3 ulcer, 7 were 

having duration between 8.1- 12 years and 5 

between 12.1-16 yrs. Maximum diabetic foot 

ulcers patients had duration between 8.1-12 yrs.  

36% of ulcer had hba1c between 8.6-9.5, followed 

by 20% in hba1c between 9.6-10.5. There is 

strong evidence of relationship between various 

grade of diabetic foot ulcers and hba1c. When 

grade of diabetic foot ulcers were categorized with 

hba1c levels, it was found that out of 22 cases of 

grade 4 diabetic foot ulcer, 8 were having hba1c 

between 10.6-11.5 and 6 between 9.6-10.5, while 

in grade 3 ulcer, 8 were having hba1c between 

8.6-9.5 and 4 between 9.6-10.5. Maximum 

diabetic foot ulcers had hba1c between 8.6-9.5.  

Males (76%) had higher sign and symptoms of 

peripheral neuropathy as compared to females 

(24%). The most common clinical presentation of 

peripheral neuropathy was Intermittent 

claudication14 (28%), Parasthesia 13 (26%) 

Numbness 11 (22%). 33.33%, 28.28% and 

22.22% of grade IV, III and II ulcer had peripheral 

neuropathy. There is strong relationship between 

various grade of diabetic foot ulcers and 

peripheral neuropathy (p value 0.001). In this 

study, it was observed that 22.72% of diabetic 

ulcer patients with peripheral neuropathy had 

HBA1c between 9.6- 10.5 followed by 20.45% 

having HBA1c between 10.6 -11.5. In this study, 

it was observed that 25% of diabetic ulcer patients 

with peripheral artery disease had HBA1c 

between 10.6 -11.5 followed by 22.22% having 

HBA1c between. 9.6- 10.5. 38.88% patients of 

stage 2 Peripheral artery disease (PAD) had Ankle 

Brachial Index (ABI) values 0.50 TO 0.80, and 25 

% of STAGE 3-Chronic Critical Ischemia had 

values 0.30 TO 0.50. No relationship could be 

established between various grade of diabetic foot 

ulcers and PAD (p value – 0.198) in our study                         

Discussion  

The majority of subjects had type 2 Diabetes. 

Similar
[4] 

finding have been reported by other 

studies.   In the present study, 52% had 
[5,6]

 BMI 

above 30 which is similar to other studies . In 

present study Occupation of most of the patients 

was farming (54%), which is consistent with 

findings of 
[6]

 other studies. These findings may be 

attributed to scant knowledge of the disease and 

lack of care required to manage the disease and its 

complications, style of living in the villages and 

participation in farming and agricultural works  

and bare foot walking could be the  reason for 

affecting this group of population the most. In 

present study, 66% of study population had a 

history of trauma. In diabetes mellitus, trauma to 

the foot plays a critical role in the evaluation of 

the disease process
[7]

. In a study done by Kunal 

Solanki et al, (54%) patients gave a history of 

trauma to foot. In this study 68 % of diabetic foot 

ulcer patients had a history of smoking. Smoking 

is an independent risk factor for increased risk of 

amputation 
[8-10][11]

 in diabetic patients. 

Viswanathan found that smoking increases the 

risk of DFU by reducing blood circulation in the 

legs and reducing sensation in the feet. The 

percentage of grade III and IV ulcers was higher 

in subjects habitual of smoking. Apart from PVD, 

most probably uncontrolled glucose level also 

delays
[4]

 wound healing and results in severity of 

ulcers. Studies have shown, that duration of 

diabetes, impaired pain perception, absent dorsalis 

pedis, and the presence of any retinopathy were 

significant predictors of
[11]

 the presence of foot 

ulcers . In the present study femoral artery 

pulsations were present in all patients, popliteal 

artery pulsation (88%), Posterior tibial (44%) and 

Dorsalis pedis (36%). Several other studies have 

reported that foot deformities are important 

contributory risk factors by predisposing skin to 

high pressure
[12,13]

 at the site of the foot deformity. 

In this study, most common was deformity was 

limited joint mobility (8%) & Charcoat 

arthropathy (8 %). In a similar study 
[5,14]

 done by 

Khalid Mahmood et al.  patients had significant 
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foot deformity. In the present study, Clinical 

examination of ulcers for grading revealed that the 

percentage of grade IV lesion was highest (44 %) 

followed by grades III (24%). Similar findings 

were observed by by others 81 in which the 

majority of ulcer was of grade IV. Maximum 

diabetic foot ulcers patients had duration between 

8
[14]

 12 years which is consistent with other 

studies.  More commonly, long duration and poor 

metabolic control of diabetes are thought to be 

factors that increase
[82]

 the risk of chronic 

complications. There is strong evidence of 

relationship between various grades of diabetic 

foot ulcers and HbA1C.  In present study, 36 % of 

diabetic foot ulcer patients had HBA1c between 

8.6 -9.5%. In another study,
[14] 

90.52% patients 

had HbA1c level more than 8% .It is clear that 

those patients, with high HbA1c levels have 

developed more severe grades of diabetic foot 

ulcers, reflecting that poor glycaemic control is 

also an important contributing factor. There is 

strong Correlation between various grade of 

diabetic foot ulcers and peripheral neuropathy. In 

the present study, males (76%) had higher signs 

and symptoms of peripheral neuropathy as 

compared to females (24%). The most common 

clinical presentation of peripheral neuropathy was 

intermittent claudication (28%), paresthesia (26%) 

and numbness. In another similar study,
[10]

 

(84.4%) patients had moderate to severe 

neuropathy. Also in other study, there
[4]

 were 

more than 75% of subjects with peripheral 

neuropathy. In a study done by
[11]

 Mohammad 

Zubair et al, neuropathy was observed in 50.6% of 

patients in diabetic foot ulcer patients. The 

pathogenesis of diabetic neuropathy includes 

various factors, like hyperglycemia, Vaso 

Nervorum, Protein Kinase C pathway activation, 

abnormal fatty acid metabolism, Myo-inositol, 

advanced glycated end product, antibody to 
[16-18]

 

neural tissue. In the year 2004, four major 

pathogenic pathways mechanism explaining the 

hyperglycaemic nerve damage were explained in a 

paper 
[19] 

by Brownlee M et al. These four major 

mechanisms are increased intracellular formation 

of AGEs, increased polyol pathway, activation of 

protein kinase C and increased hemosamine 

pathway flux. These are now accepted as major 

mechanisms for causation of Peripheral 

neuropathy. In the present study, it was observed 

that 25% of diabetic ulcer patients with peripheral 

artery disease. There was no relationship between 

various grades of diabetic foot ulcers and PAD (p 

value – 0.198). 
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