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Abstract

Introduction.: Foot ulcers and their complications are among the leading contributors to the increased morbidity and mortality among the
diabetic patients. The WIFi scoring system stratifies on the basis of perfusion, extent of wound and infection to provide com posite score which
guides further management and predicts final prognosis Materials and Methods: This study was a hospital based cross-sectional study
conducted in Department of Plastic surgery, Government Vellore Medical College and Hospital, Tamil Nadu, India. The study was conducted
among 96 cases with post burn contracture of elbow or knee. Results: In the present study, 96 diabetic patients with diabetic foot ulcers of
more than two weeks’ duration. The study population consisted predominantly of males. Majority belonged to the 41-60-year age group,
comprising 54 (56.2%) patients. We observed that the 96 patients underwent amputation, whereas 51 (53.1%) patients did not undergo
amputation. We observed a significant increase in the incidence of amputation among patients with higher WIfl scores. Conclusion: The WIfl
scoring system can be a useful clinical tool for stratifying the severity of diabetic foot ulcers and identifying patients at increased risk of
amputation. Patients with higher WIfl severity require particularly careful evaluation and timely multidisciplinary management to reduce the
risk of limb loss.
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Introduction

Diabetes mellitus has become one of the world's most major health problems affecting more than half a billion adults, with an estimated 640
million cases by 2030. Over the past few decades, factors like rapid unplanned urbanization, sedentary lifestyles, dietary changes, and
increased aging populations have been attributed to an increase in the prevalence of diabetes. India is currently among one of the leading
contributors to the diabetes disease burden. The long-term burden of diabetes mellitus is caused by its chronic consequences, which
significantly hinder day-to-day functioning and lower survival. Among the most serious of these problems are diabetic foot ulcers (DFUs), which
affect 15-25% of diabetic individuals at some point in their lives and are responsible for more than 80% of lower limb amputations connected
to diabetes.'-?

Foot ulcers and their complications are among the leading contributors to the increased morbidity and mortality among the diabetic patients.
Critical limb ischemia among diabetic foot patients has been defined as the clinical syndrome of ischemic pain at rest and/or ischemic tissue
loss such as non-healing ulcers or gangrene for more than 2 weeks. The extent of the wound and associated infections significantly impacts
the affected limb. The WIFi scoring system stratifies on the basis of perfusion, extent of wound and infection to provide com posite score which
guides further management and predicts final prognosis.*2

Early calculation of the WIfl score is useful to the clinicians in identifying high-risk limbs. This is essential in the planning of management
protocols including surgical debridement and/or revascularization. The WIfl scores help in mitigating the risk of amputation risk and
conservative wound care. The present study was undertaken to assess the outcome of diabetic foot ulcer by using WIfl scoring system.
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Materials and Methods

This present study was a hospital based cross-sectional study conducted in Department of Surgery /Vascular surgery, Government Vellore
Medical College, Vellore. The study was conducted on 96 diabetic patients with more than 2 weeks of diabetic foot ulcers. Patients aged less
than 18 years and more than 70 years and patient with conditions like acute limb ischemia, venous ulcers, Acute trauma and neoplasms were
excluded from the study. The wound component was assessed by examining the depth of the ulcer, tissue loss, and presence of gangrene.
The ischemia component was evaluated using Ankle-Brachial Pressure Index (ABPI) and toe pressure measurements to assess limb
perfusion. The foot infection component was assessed based on clinical signs of local inflammation such as erythema, warmth, tenderness,
and purulent discharge, as well as systemic signs of infection. Patients were stratified into two groups: Group 1 (Stages 1-3) and Group 2
(Stage 4). Demographic, clinical, and laboratory data were collected. Amputation outcomes were assessed. Data were entered and analyzed
using SPSS version 26 (IBM Corp., Armonk, NY, USA). Categorical variables were expressed as frequencies and percentages and compared
using chi-square tests. Continuous variables were presented as mean + standard deviation (SD) and analyzed using independent t-tests. A p-
value of <0.05 was considered statistically significant.

Results
The present hospital-based cross-sectional study included 96 diabetic patients with diabetic foot ulcers of more than two weeks’ duration. The
study population consisted predominantly of males, with 72 (75.0%) males and 24 (25.0%) females.

Majority belonged to the 41-60-year age group, comprising 54 (56.2%) patients. This was followed by patients aged more than 60 years,
comprising 33 (34.4%) participants. Only 9 (9.4%) patients were between 20 and 40 years of age.

Majority of patients had diabetes mellitus for 5-10 years, accounting for 52 (54.2%) participants. Patients with diabetes for more than 10 years
constituted 28.1% of the study participants, while 17 (17.7%) had a duration of less than 5 years. Poor glycemic control was commonly
observed among the study participants. Seventy-five (patients had HbA1c levels greater than 8% constituted 78.2% of the study participants,
whereas 21 (21.8%) patients had HbA1c levels of 8% or less.

Dyslipidaemia was the most frequently observed comorbidity, present in 69 (71.8%) patients, followed by hypertensionin 62 (64.6%) patients.
Anaemia was present in 34 (35.4%) patients, while chronic kidney disease was observed in 29 (30.2%) patients.

With regard to BMI, 40 (41.7%) patients were overweight with a BMI of 25-29.9 kg/m?, while 31 (32.3%) patients were obese with a BMI of 230
kg/m2. Twenty-one (21.8%) patients had a BMI between 18.5 and 24.9 kg/m?, while 4 (4.2%) patients were seen to be underweight with a BMI
below 18.5 kg/m2.

The WIfl scoring system showed that 34 (35.4%) patients were classified into WIfl Group 1, while 62 (64.6%) patients were classified into WIfl
Group 2. The wound, ischemia and infection components demonstrated a clear difference between the two WIfl groups. In Group 1, 28 patients
had a wound score of 1-2 and 6 patients had a wound score of 3. In contrast, all 62 patients in Group 2 had a wound score of 3. Regarding
ischemia, 24 patients in Group 1 had an ischemia score of 0-1 and 10 patients had a score of 2. All 62 patients in Group 2 had an ischemia
score of 3. Similarly, 26 patients in Group 1 had an infection score of 0-2, while 8 patients had an infection score of 3. In Group 2, all 62 patients
had an infection score of 3.

We observed that 45 (46.9%) of the 96 patients underwent amputation, whereas 51 (53.1%) patients did not undergo amputation. We observed
a significant increase in the incidence of amputation among patients with higher WIfl scores. Among patients belonging to WIfl Group 1, only
2 of 34 patients (5.9%) underwent amputation, while 32 (94.1%) did not undergo amputation. We also noted that 43 of 62 patients (69.4%)
belonging to WIfl Group 2 underwent amputation, while 19 (30.6%) did not. The risk of amputation was approximately 11.8 times higher in WIfl
Group 2 compared with Group 1 based on the observed proportions. The corresponding odds of amputation were approximately 36 times
higher in Group 2.

Table 1 Characteristics of the study participants (n=96)

Parameters Category Frequency (n) | Percentage (%)
Age Group 20-40 years 9 94
41-60 years 54 56.2

>60 years 33 344

Gender Male 72 75.0
Female 24 25.0

Duration of Diabetes | <5 years 17 17.7
5-10 years 52 54.2

>10 years 27 28.1

HbA1c <8% 21 21.8
>8% 75 78.2

Comorbidities Hypertension 62 64.6
Dyslipidemia 69 71.8

Anemia 34 354

Chronic Kidney Disease 29 30.2

BMI Category <18.5 kg/m? 4 4.2
18.5-24.9 kg/m? 21 21.8

25-29.9 kg/m? 40 41.7

>30 kg/m? 31 32.3

Amputation Yes 45 46.9
No 51 53.1

WIfl Group Group 1 34 354
Group 2 62 64.6

Total - 96 100.0

Table 2 WIFi scoring among the study participants (n=96)

Parameters Category / Score | WIfl Group 1 (n=34) | WIfl Group 2 (n=62)
Wound Score 1-2 28 0
3 6 62

Ischemia Score | 0-1 24 0
2 10 0

3 0 62

Infection Score | 0-2 26 0
3 8 62
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Table 3 Correlation between WIFi scoring and amputation among the study participants (n=96)
Amputation WIfl Group 1 (n=34) | WIfl Group 2 (n=62) p-value
Yes 2 43 | <0.0001*
No 32 19
Total 34 62
Total Amputation 2 (5.9%) 43 (69.4%) | <0.0001*

* p value of 0.05 was considered to be statistically significant

Discussion

Diabetic foot ulcer is a major complication of diabetes mellitus and may progress to tissue loss, infection, critical limb ischemia and ultimately
limb amputation. The prognosis of a diabetic foot ulcer depends on several interacting factors, particularly the severity of the wound, degree
of ischemia and presence and severity of infection. The WIfl classification system combines these three important components into a
comprehensive clinical assessment tool and can therefore assist in estimating the threat to the limb.°

The present study evaluated 96 patients with diabetic foot ulcers using the WIfl scoring system. The study population was predominantly male,
with males constituting 75% of the participants. More than half of the patients belonged to the 41-60-year age group. The predominance of
patients in the middle and older age groups is clinically relevant because increasing duration of diabetes and accumulation of vascular and
metabolic complications may contribute to the development and progression of diabetic foot disease.'®

In the present study, 54.2% of patients had diabetes for 5-10 years and another 28.1% had diabetes for more than 10 years. Therefore, a
substantial proportion of the study population had a prolonged duration of diabetes. Chronic diabetes is associated with progressive vascular
and neuropathic complications, which can adversely affect wound healing and increase the risk of severe diabetic foot disease.* "

A total of 75 (78.2%) patients had HbA 1c values greater than 8%. Persistent hyperglycaemia can adversely influence immune response, tissue
repair and vascular function and may contribute to poor healing of established diabetic foot ulcers. The high proportion of patients with elevated
HbA1c in the present study indicates that poor metabolic control was common among patients presenting with diabetic foot ulcers.'0-12

The prevalence of comorbidities was also considerable. Dyslipidaemia was present in 71.8% and hypertension in 64.6% of patients. Anaemia
and chronic kidney disease were present in 35.4% and 30.2%, respectively. These associated conditions may further compromise tissue
perfusion, wound healing and the patient’s ability to recover from severe diabetic foot infection. 101

The most important observation was the relationship between WIfl group and amputation. Overall, 45 (46.9%) patients underwent amputation.
However, the distribution of amputations differed markedly between the two WIfl groups. Only 2 of 34 patients (5.9%) in Group 1 underwent
amputation, whereas 43 of 62 patients (69.4%) in Group 2 underwent amputation. Conversely, 94.1% of Group 1 patients did not undergo
amputation compared with only 30.6% of Group 2 patients. This represents an approximately 11.8-fold higher observed risk of amputation
among patients in WIfl Group 2 compared with Group 1. The odds of amputation were approximately 36 times higher in Group 2. The
association was highly statistically significant, with a p value of <0.0001. This finding strongly supports the usefulness of WIfl classification in
identifying patients with diabetic foot ulcers who are at substantially increased risk of limb loss.0-14

The strong association observed in the present study is biologically plausible because WIfl incorporates the three major determinants of
threatened limb status: wound severity, ischemia and infection. A patient with extensive tissue loss, significant ischemia and severe infection
has a substantially greater likelihood of progression to tissue necrosis, failure of wound healing and major or minor amputation than a patient
with a limited wound and less severe ischemia or infection.

Overall, the present study indicates that the WIfl scoring system can be a useful clinical tool for stratifying the severity of diabetic foot ulcers
and identifying patients at increased risk of amputation. Patients with higher WIfl severity require particularly careful evaluation and timely
multidisciplinary management to reduce the risk of limb loss.

Conclusion

The WIFi scoring system is a robust and reliable tool for risk stratification among diabetic patients with diabetic foot ulcers. Incorporating WIfl
staging into routine clinical practice can facilitate timely interventions and help reduce the burden of limb loss, especially in resource-
constrained healthcare settings. This scoring system served as a good predictor of amputation risk in our study population. We observed that
patients with WIFi Stage 4 were more prone for amputation. The patients with advanced WIFi stages require a tailored and aggressive
management. We conclude that it is essential to include WIFi staging in the management of diabetic foot ulcers. This would significantly favor
enhance positive patient outcomes and reduce preventable amputations. There is a need for multicentric studies would greatly contribute to
better understand the effect of WIFi scores in amputation risk assessment.
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