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Abstract 

Background: Worldwide diabetes mellitus affects more than 194 million people and the 

figure is expected to reach 333 million by the year 2025.With the maximum number of cases 

being in developing countries, diabetes mellitus is a global problem. India has the highest 

number of diabetic patients and is considered as the “diabetic capital of the world.” Diabetic 

foot is the most common complication of diabetes and is greater than retinopathy, 

nephropathy, heart attack and stroke combined. Diabetic foot is one of the most feared 

complications of diabetes. The ultimate result of diabetic foot disease is amputation and is 

associated with significant morbidity and mortality. It also has immense social, psychological 

& financial consequences for the patient and the family.  

Objectives: To study the morbidity profile [limb salvage surgery, amputations] of diabetic 

foot. To study the microbiological profile [type of organisms], antibiotic sensitivity and 

correlate it with prognosis  

Materials and Methods: This was a prospective study done on 100 diabetic foot patients in 

our own hospital over a period of Two years. Data was obtained from a questionnaire 

developed to record the medical history, examination details, investigations reports, treatment 

details and final outcome at the end of stay. Foot infection was classified based on Meggitt – 

Wagner, classification / grading. Wound swab was obtained using standard techniques and 

sent for direct smear study, culture and antibiotic susceptibility for appropriate antibiotics 

using standardized Kirby –Bauer disc diffusion test of clinical and Laboratory Standards. 

Conclusion: Based on the results of our study, it can be concluded that diabetic foot in 

various forms accounts for significant morbidity in the surgical wards. The factors     

contributing mainly are poor glycemic control at the time of admission, presence of 

gangrene, associated risk factors like smoking, alcohol consumption and associated co 

morbidities(anemia, peripheral vascular disease, Hypertension, Ischemic disease).Diabetic 

foot infections are more prone for recurrence so preventive measures like diabetic control, 

foot care is needed.  

Keywords: Clinical profile of diabetic foot, microbiological profile. 

 

Introduction 

India has a diabetic population of about 50.8 million, which is expected to increase to 87 

million by 2030.
1
 Diabetic foot is one of the most feared complications of diabetes and is the 

leading cause of hospitalization in diabetic patients. Diabetic foot is characterized by several 

pathological complications such as neuropathy, peripheral vascular disease, foot ulceration, 

and infection with or without osteomyelitis, leading to the development of gangrene and even 

necessitating limb amputation
.2,3

 Diabetic patients have a lifetime risk as high as 25% for 
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developing foot ulceration
.4

 Diabetic ulcers have 15–46 times higher risk of limb amputation 

when compared with foot ulcers due to other causes. 
5
 Every year, more than a million 

diabetic patients require limb amputation
.2

 Infected foot ulcer is a common cause of morbidity 

in diabetic patients, ultimately leading to dreaded complications such as gangrene and 

amputations. Infection is most often a consequence of foot ulceration, which typically occurs 

after trauma to a neuropathic foot.
6
 These infections are polymicrobial in nature. Escherichia 

coli, Proteus spp., Pseudomonas spp., Staphylococcus aureus and Enterococcus spp., are 

reported as frequent organism isolated from cases of diabetic foot infections
.7

 The presence of 

MRSA and ESBL strains further worsen the prognosis and increase the risk of amputation.
8
 

Hence there arises the need to evaluate these infecting microorganisms on a routine basis in 

addition to administering regular glycemic control, wound care, surgical debridement, 

pressure-offloading and maintaining adequate blood supply. 

 

Objectives 

To study the clinical profile [mode of presentations– ulcer, gangrene, callosity, cellulitis] of 

diabetic foot. To study the morbidity profile [limb salvage surgery, amputations] of diabetic 

foot. To study the microbiological profile [type of organisms], antibiotic sensitivity and 

correlate it with prognosis 

 

Materials and methods 

A prospective study was carried out on 100 patients with diabetic foot ulcers at Patna 

Medical college and Hospital Patna, Bihar. Study duration of Two years. Diabetic foot 

infection is defined as the presence of ulcers (superficial to deep) on examination or evidence 

of inflammation , i.e. cellulitis or purulent discharge, or evidence of necrosis, with or without 

osteomyelitis or systemic toxicity. Diabetics are diagnosed on the basis of fasting plasma 

glucose of 126 mg/dl and above and a random plasma concentration of 200 mg/dl or more, on 

2 different occasions. 

 

By pulsations of Dorsalispedis, Posterior tibial artery, Popliteal artery and Femoral artery. 

Ankle brachial index. FBS, PPBS. urine routine, urine ketone bodies. Pus culture and 

antibiotic sensitivity. Laboratory procedures: Specimens for microbiological studies were 

obtained from the ulcer region. By Direct smear, isolation, identification and antibiotic 

sensitivity of the microorganisms will be done according to standard microbiological 

procedures. Antimicrobial susceptibility testing will be performed by Kirby Bauer disc 

diffusion method as recommended by the Clinical and Laboratory standard. 

 

Inclusion criteria 

All adult patients (above 18 years) previously or newly diagnosed with diabetes mellitus 

presenting with foot infections of Wagner grade 1 or more. 

 

exclusion criteria 

Diabetic patients with Varicose ulcer, TAO. 

Diabetic foot associated with conditions requiring antibiotics.[ie-pneumonia] 

Results 

A total of 100 patients admitted in PMCH, Patna . Study duration of Two years. were s tudied 

and the observations and results were tabulated. 

 

Age distribution: Majority of the people in my study belonged to the age group of 50-70 

years. 20% of them were in the age group of 40-49, 27% in between the age of 50-59 years 

and60-69 were in the age of 70-79 years. 



 European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 10, Issue 04, 2023 

 

657 

 

Table 1:  age distribution 

AGE NUMBER PERCENT 

30-39 01 1% 

40-49 20 20% 

50-59 27 27% 

60-69 29 29% 

70-79 20 20% 

80-89 03 3% 

TOTAL 100 100% 

 

Sex distribution: 

Majority of the patients who presented with diabetic foot were males (81%), while females ac 

counted for only 19% indicating a marked difference in the gender 

 

Table 2: sex distribution 

SEX NUMBER PERCENT 

MALE 81 81% 

FEMALE 19 19% 

TOTAL 100 100% 

 

Duration of diabetes: Most of the patients were ignorant in expressing the precise duration 

of diabetes mellitus. However from the best of their knowledge it was expressed that the 

average duration available, was 29% (1-5 years), 13% (6-10 years) and 13% (10-15 years) 

respectively. 

 

Table 3: duration of diabetes 

DURATION (in years) NUMBER PERCENT 

NEWLY DIAGNOSED 05 5% 

<1 05 5% 

1-5 32 32% 

6-10 34 34% 

11-15 18 18% 

16-20 04 4% 

21-25 02 2% 

TOTAL 100 100% 

 

Comorbidities Majority of the patients affected with diabetes have also other co morbities 

like anemia (40%), hypertension (53%), COPD (07%) ofcases. 

Table 4: associated comorbidities 

COMORBIDITIES NUMBER PERCENT 

anemia 40 40% 

hypertension 53 53% 

COPD 07 07% 

Ischemic heart disease 12 12% 
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Surgical treatment given: Dressing, Incision and drainage (22%) and wound 

debridement/slough excision (21%)formed the major chunk of surgical intervention whereas 

13% of them underwent toe disarticulation and also 12% had split skin grafting, 5% had 

below knee amputation while fasciotomy was done in 6% of the cases. 

Treatment of diabetes: Around 42% of the cases were treated with oral hypoglycemics, 

24% with insulin, and 31% with both before admission. 

 

Table 5: Treatment of Diabetes 

Mode of Treatment Number Percent 

Oral Hypoglycemics 42 42% 

Insulin 24 24% 

Both 31 31% 

Not Known 03 03% 
 

Microbiological study: The study showed 55% cases had a single microbial gro wth (55%) 

whereas 19% had multiple microbial growth. 

Table: 6 microbiological study 

 

Organisms Number Percentage 

Single 55 55% 

Multiple 19 19% 

No Organisms 26 26% 
 

Majority of affected patients had ulcer in the toe (31%) followed by in heal in 19% c ases, in 

the forefoot and below lateral malleolus with 17% in each and in midfoot in 11% cas es. 

 

Table 7: Site distribution 

SITE NUMBER PERCENTAGE 

TOE 31 31% 

HEAL 19 19% 

FOREFOOT 17 17% 

MIDFOOT 11 11% 

BELOW LAT MALLEOLUS 17 17% 

GANGRENE FOOT 05 05% 
 

Discussion 

Based on the analysis of the results and comparing with other similar studies, following 

inferences can be drawn 

SEX OUR STUDY Bansal et al. C. Manikandan et al. 

MALE 81% 78.64% 76.1% 

FEMALE 19% 21.36% 23.9% 

 

Sex distribution: In our study, diabetic foot was dominated by males (81%) which is 

comparable with the study done by C.Manikandan
9
. This may be due to increased exposure 

of males to trivial trauma to the foot where as females are mostly indoors. 

 

AGE GROUP (YRS) OUR STUDY C. Manikandan et al. 

40-60 47% 46.3% 

60-80 49% 38.1% 
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Age distribution: Most of the patients belong to age group 60-69 years (29%), 50-59 years 

(27%),70-79 years and 40-49 years(20%),<39 years (1%) and >80 years (3%). In Bansal et 

al
10

, among those with diabetic foot ulcer 56.31% were in the age group of 51- 70years which 

is comparable to our study. In C.Manikandan
9
study, 40-60 years were 46.3% and 60-80 years 

were 38.1%. 

 

Place distribution: In our study 28% of patients were from hoskote, followed by avalahalli 

(19%), dandupalya (13%), malur and kolathur (11%),chintamani (7%), devanahalli (6%) and 

hosur (5%) Duration of diabetes mellitus: The duration for which patient is suffering from 

diabetes is directly related to the degree of wounds and also indirectly making the patient 

more vulnerable due to the complications of diabetes like nephropathy, neuropathy and 

retinopathy in long term disease. 38% suffered from diabetes mellitus for 6-10 years 

followed by 1-5 years (32%) and 11-15 years accounting for 18%. In Bansal et al, 48.54% 

had diabetes mellitus for more than 10 years. Duration of foot infection in our study, 2-3 

months were 37%, 3-6 months were 32% and < 2 months were 31% whichis comparable to 

C. Manikandan study
9
. In our study, majority of them presented with abscess (24%), 

followed by 58% of the patients presented with cellulitis and foot ulcers. 18% had gangrene of 

one or more toes at the time of admission itself. It was noted that one fifth of the patients 

already had gangrene of one or more toes at the time of admission that inevitably ended up 

in amputation. Mode of treatmentof diabetes: In our study 42% were treated with oral 

hypoglycemic drugs and 24% were treated with insulin which is comparable to 

C.Manikandan
9
 study were 38.8% treated with OHA and 29.9% with insulin. 

 

Treatment : The treatment options for diabetic foot are numerous depending on the various 

modes of presentation. Incision and drainage (22%), wound debridement/slough excision 

(21%) formed the major chunk of the surgical intervention in our study which is consistent 

with the common modes of presentation (abscess, ulcer) as mentioned above. 13% underwent 

toe (single or multiple) disarticulation and 5% had below knee amputation. 12% of the 

diabetic foot were treated with split thickness skin grafting after dressing and debridement. 

Out of 100 patients in our study 25% patients underwent disarticulation before. Associated co 

morbidities: The diabetic foot complications are aggravated because of the commonly 

associated co morbidities like hypertension, anemia, peripheral arterial occlusive disease and 

ischemic heart disease. About half (53%) of patients had hypertension at the time of 

admission , 40% had anemia and 12% of the patients had ischemic heart disease. In Catherine 

et al, 25.4% had hypertension and 35.7% suffered from ischemic heart disease which is 

quite high compared to our study. Type and number of the organism isolated per culture: 

Gram negative organism(58%) were the major isolates in our study which is comparable to 

C.Manikandan study in which 57.4% were gram negative organisms. 55% had grown single 

organism on culture. In C. Manikandan study 89.5% showed single organisms. 

Staphylococcus was the most common bacteria isolated constitutes 33.8%.In C. Manikandan 

study S. aureus and E. coli was the most predominant organism isolated from the lesions 

MRSA accounted for 8.1% of all the organism which forms a major chunk. Bansal et al 

found that gram negative comprised 76% and Pseudomonas was the most common 

isolate followed by Staphylococcus(18.18%). In Catherine et al, more than half (65%) 

presented with single organism. Proteus, being the most organism (13%) followed by E. Coli 

(12%). Antibiotic sensitivity: E..Coli – sensitive to Gentamicin,ciprofloxacin,cefotaxime. 

MRSA – are sensitive to Linezolid, Vancomycin and cotrimoxazole. Kleibsiella - all are 

sensitive to Imipenem and Meropenem. Staphylococcus - mostlysensitive to Ceftriaxone 

,Cotrimoxazole ,levofloxacin,linezolid,cefotaxime. Pseudomonas - sensitive to gentamycin , 
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Ceftriaxone- Sulbactam , Imipenem andpiperacillin. In C. Manikandan
9
 study the 

antimicrobial susceptibility pattern showed ofloxacin, vancomycin, ciprofloxacin, 

erythromycin and amoxyclav as effective antibiotics against gram positive organism while 

amikacin, cefotaxime, ceftazidime, ceftriaxone, gentamicin and imipenem as effective 

antibiotic against gram negative organism. Proteus-sensitive toimipenem, Piperacillin- 

Tazobactam,crfotaxime. In Bansal et al >75% of gram positive strains were sensitive to 

Cephalosporins. Pseudomonas- sensitive to Amikacin, Cefoperazone-Sulbactam and 

Imipenem. In our study 31% of patient had toe infection/abscess/ulcer, 19% in heal, 17% 

over forefoot. 

 

Conclusion 

Diabetes is more common in males and they are more prone to develop foot infections 

because of risk factors like smoking, alcohol consumption etc. Gram negative organisms are 

more common in the study but staphylococcus was most common organism isolated. Most 

common mode of presentation is ulcer and site is toes. Medical education to rural patients 

having diabetes regarding predisposing factors like smoking, alcohol consumption etc to 

prevent the complications of diabetes. culture and sensitivity is needed very early in diabetic 

foot infection to prevent disarticulation and amputations along with good glycemic control. 

Diabetic patients are prone to recurrent foot infections so preventive measures in the form of 

glycemic control, local care etc are needed. Multidisciplinary approach is needed in the 

control of diabetic foot infections and its complications. 
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