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ABSTRACT: 
Introduction: Diabetic foot ulcers are a major cause of morbidity requiring hospitalisation and immediate attention. The 

present study investigates the prevalence of bacteria isolated from diabetic foot ulcers and the patient outcome. Methods: 

This was a prospective study conducted at a tertiary hospital and included 50 patients attending the orthopaedic clinic and 

presenting with diabetic foot ulcers. The patients were followed up over a period of one year from June 2019- to May 2020. 

Results: In our study, Staphylococcus aureus was the most common isolate followed by Pseudomonas aeruginosa, 

Klebsiella pneumonia, Proteus mirabilis. About 80% of patients were treated with debridement, antibiotics and glycemic 

control, while 18% of patients had progression of disease leading to gangrene requiring amputation, 2% of patients were lost 

to follow up. Conclusion: The treatment of diabetic foot ulcers involves a multidisciplinary team effort. As the infection is 

usually polymicrobial, culture-specific antibiotics must be used in combination with maintaining good glycemic control and 

local rest to the part. Once gangrenous changes have set in, the disease will progress therefore an early attempt must be made 

to salvage the limb and early  
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INTRODUCTION 
Diabetes has become a major health issue worldwide 

with urbanization and a sedentary lifestyle. Its global 

prevalence is rising and diabetic foot ulceration is a 

significant contributor to non-traumatic lower 

extremity amputation. Peripheral arterial disease 

increases susceptibility to ischemic ulcers which 

worsen in patients with diabetes. It is defined as a foot 

affected by ulceration that is associated with 

neuropathy and/or peripheral arterial disease of the 

lower limb in a patient with diabetes. The prevalence 

of diabetic foot ulceration in the diabetic population is 

4–10%; the condition is more frequent in older 

patients
 [1–3]

. It is estimated that about 5% of all 

patients with diabetes present with a history of foot 

ulceration, while the lifetime risk of diabetic patients 

developing this complication is 15%. Early 

identification of at-risk patients and aggressive 

institutions of treatment that may include medical as 

well as surgical treatment is key for a successful 

outcome. This study is postulated to study the 

microbiological and clinical spectrum in diabetic foot 

ulcer patients and to evaluate the outcomes of 

different modalities of treatment.  

 

MATERIALS & METHODS 

This is a prospective study conducted in a tertiary care 

hospital in which fifty patients attending the 

orthopaedic clinic with diabetic foot ulcers were 

recruited. After a baseline general examination, the 

suitable patients were included in the study who were 

willing for a complete follow-up at our hospital. The 

patients were admitted and a thorough examination of 

the ulcer was done. It was classified as per the 

Wagner classification that divides the diabetic foot 

ulcer into five classes based on ulcer depth and 

presence of gangrene. 
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Grade-0 Skin at risk 

Grade-1 Superficial ulcer 

Grade-2 Exposed tendon and deep structures 

Grade-3 Deep ulcers with abscess or osteomyelitis 

Grade-4 Partial gangrene 

Grade-5 More extensive Gangrene 

 

Swabs were taken from the wound and sent for culture 

and antibiotic sensitivity. The following parameters 

were noted in each patient:- 

A. Duration of diabetes 

B. Previous treatment history 

C. Duration of ulcer 

D. Alcoholic /Smoker status 

E. HbA1c levels. 

F. Wagner’s classification  

Appropriate treatment depending on the grading of the 

ulcer and the discretion of the orthopaedician was 

given to the patient. The patients were followed up for 

a period of one year after being discharged and at 

every visit, the size of the ulcer was noted. 

 

RESULTS 

Of all the patients, (67%) of the patients were male 

and (33%) of the patients were females.78% of these 

patients were on regular treatment with oral 

hypoglycemic drugs and 18% of patients were on 

erratic treatment and 4% of them were treatment-

naive. We had 18% monomicrobial and 82% 

polymicrobial growth with an average of 1.59 species 

per specimen. Among 50 patients recruited, 9 patients 

worsened during the treatment and had to undergo 

below-knee amputation, 1 patient was lost to follow 

up and 40 patients were successfully treated with 

debridement, antibiotics, and in some with use of 

contact cast. In our study, 24% of patients were 

classified as Grade I patients and were managed with 

control of blood sugar, wound dressings and 

appropriate antibiotics. 44% of the total patients were 

classified as Grade II and managed with surgical 

drainage of abscess, control of blood sugar, wound 

dressings and culture-specific antibiotics. 26% of the 

patients were classified as Grade III patients were 

managed with repeated debridements but about 6% of 

these required ray amputation. 6% of the Wagner 

Grade IV classified patients required a below-knee 

amputation.   

 

Table 1 Population Distribution as per Wagner classification 

Wagner Classification Study Population 

Grade 0 0 

Grade 1 12 

Grade  2 22 

Grade 3 13 

Grade  4 3 

Grade 5 0 

 

Table 2 Clinical Features of 50 patients with diabetic foot ulcers. 

Duration of diabetes >5 yrs vs <5 yrs 72% vs 18% 

Duration of ulcer >4 wks vs <4 wks 65% vs 35% 

Alcoholic /Smoker status 67% vs 33% 

Comorbidites 72% 

HbA1c levels >7.5 89% 

Ray Amputation 6% 

Below knee Amputation 6% 
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Table 3 Bacteria isolated from diabetic foot infections of 50 patients 

Staphylococus Aureus 40 

Pseudomonas aeruginosa 13 

Klebsiella Pneumoniae 9 

Proteus Mirabilis 7 

E. coli 9 

MRSA 4 

Figures 

 
Diabetic Foot At presentation                                       Post Ray Amputation 

 

 
Diabetic Foot with Osteomyelitis      Below knee amputation was done 
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                      Diabetic foot at presentation                                           Post debridement 

 

DISCUSSION 

Treatment of diabetic foot ulcers is usually complex 

and requires the collective effort of various 

departments as seen in the study by Sumpio et al. 

Diabetic foot ulcers are usually the result of trauma 

preceded by neuropathy
 

as seen in the study of 

Volmer-Thole M, Frykberg R et al and ischaemia if 

left untreated it may progress to osteomyelitis leading 

to gangrenous changes. The infection is most likely to 

be polymicrobial as seen in the present study and 

studies by citron d et al and ramakant et al and 

becomes cumbersome with the presence of resistant 

organisms, The antibiotics should be broad-spectrum 

or a combination of antibiotics effective against both 

gram-positive and gram-negative organisms should be 

used in conjunction with strict management of 

glycaemic control and local wound care if any. Early 

treatment and management of the ulcer, while they are 

still in their initial stages, is the prerequisite as 

medical management will suffice and avoids the 

progression of the disease and thus avoids amputation, 

this has been shown in studies by Piagessi A et al and 

Tan J et al
21,25

. Patients with diabetes must be 

educated regarding foot care, lifestyle changes, 

maintaining appropriate weight and good glycemic 

control and offloading with total contact casting in 

cases with the presence of an ulcer, the benefits of 

total contact casting as seen in studies with messenger 

g and singh n. Though there are many clinical 

approaches to manage diabetic foot ulcers, still there 

is no consensus among the best treatment.  

 

CONCLUSION 

The treatment of diabetic foot ulcers involves a 

multidisciplinary dynamic approach that encompasses 

microbiological evaluation for bacterial isolation & 

sensitivity along with the decision for the appropriate 

treatment depending on orthopedicians clinical 

evaluation and patient presentations. We believe 

prevention of the formation of ulcers remains the best 

management with patient education. The government 

of India under the Ministry of Health and family 

welfare launched a national programme for the 

prevention and control of cancer, diabetes, 

cardiovascular diseases and stroke(NPCDCS) in 2010 

for early diagnosis, management and referral and 

better management of comorbidities associated with 

diabetes. Recently guidelines are being issued to the 

States for initiating “population-based screening of 

common NCDs” utilising the services of the frontline 

workers and health-workers under the existing 

primary healthcare system and the practice of yoga is 

an integral part of the intervention 
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