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ABSTRACT… Objectives: The study was designed to analyze and predict the diabetic foot 
ulcer outcome in terms of either healing or progression to amputation in patients presenting 
with diabetic foot. Study Design: Cross Sectional study. Setting: POF Hospital Wah Cantt. 
Period: January 2017 to December 2017. Material & Methods: Demographics of patients 
along with duration of diabetic foot ulcer and its grade according to Wagner classification were 
recorded. Nonprobability consecutive sampling was done for the data collection. Management 
of ulcer was carried out with debridement, daily dressings and appropriate antibiotic. Patients 
were followed over period until ulcer healed completely or amputation performed. The outcome 
of diabetic foot ulcer was noted to complete the study. Results: One hundred patients with 
mean age were 54.24±3.65 years. Mean duration of diabetic ulcer was 17.61±4.6 days. All 
patients with grade I ulcer recovered completely without the need of amputation. Out of 25 patients 
with grade II ulcers 13 (52%) patients recovered without amputation while 12 (48%) patients had 
minor amputation. Similarly 16 patients presenting with grade III ulcers 12 (75%) had minor 
amputation while 4 (25%) underwent major amputation. Out of 18 patients with grade IV ulcers, 6 
(33%) had minor amputation while 12 (67%) had major amputation. All 13 patients with grade V 
ulcer underwent major amputation. Relation of grades of ulcer with respect to level of amputation 
inside the grading classification of ulcer showed significant (p=0.01). Conclusion: Healing of 
the diabetic foot ulcer with preservation of limb function must be a goal of treating diabetic foot. 
Wagner classification of diabetic foot ulcer high grade is associated with increased risk along 
with high level of foot amputation.
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INTRODUCTION
Diabetes mellitus (DM) is one of the most common 
metabolic disorders. Globally, an estimated 422 
million adults were living with diabetes in 2014, 
compared to 108 million in 1980.1 According to 
the World Health Organization, 552 million adults 
will have diabetes till year 2030.2 Diabetes leads 
to series of complications, such as retinopathy, 
diabetic foot, nephropathy and cardiovascular 
diseases. With rising number of diabetics, 
the frequency of complications is expected to 
increase.3 The diabetic foot is one of the foremost 
complication estimating 10% to 25% of patients 
developing a diabetic foot ulcer in their lifetimes4, 
resulting in acute health, mortality and increasing 
the economic load of the disease in society.5 

Recent studies showed the annual incidence of 
diabetic foot ulcers among diabetic patients as 
approximately 2%, and 15% of these eventually 
undergo lower limb amputation.6 Additionally 
diabetic patients have 15-20 times higher 
incidence of amputation rate as compared to non-
diabetic patients.7 Various studies documented 
the incidence of amputation in diabetic patients 
ranging from 5.2% to 39.4%.8 Different foot ulcer 
classification systems have been developed in 
an attempt to categorize ulcers more effectively 
and thus explain comparison of the outcome of 
management in different centers and treatment 
approaches. These are based on the site of ulcer, 
depth, presence of neuropathy, infection and 
peripheral arterial disease, and have been used 
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to compare the outcomes.9 The most commonly 
used ulcer classification systems is Wagner Ulcer 
Classification System (from 0 to 5 grades), Grade 
0; skin intact, Grade 1; superficial ulcer of skin, 
Grade 2; ulcers extend into tendon, bone, or 
capsule, Grade 3; deep ulcer with osteomyelitis 
or abscess, Grade 4; partial foot gangrene, Grade 
5; whole foot gangrene.10 The aim of this study 
was to analyze role of ulcer grade as a predictor 
level of amputation in diabetic foot ulcer patients 
and also to identify which signs of infection 
independently predict amputation. It was decided 
to disseminate the results to the general surgeons 
and recommend the routine use of ulcer grading 
classification in various types of amputation in 
diabetic foot ulcers.

MATERIAL & METHODS
This analytical cross sectional study was carried 
out at the emergency department (ED) and 
outpatient of surgical department POF Hospital 
Wah Cantt from January 2017 to December 
2017. The research protocol was approved by 
the ethical committee of the hospital. Informed 
consent was taken from all participants. A sample 
of n=100 patients, (sample size was calculated 
by using the formula n= Z2 1-α/2 x SN x (1-SN) / L2 

× prevalence, whereas estimated proportion 
of response distribution was 0.07%, desired 
precision of estimation of margin of error was 
0.05%, and confidence level was 0.95%. 

Both male and females, aged 18 years and above 
with diabetes mellitus admitted to the institution 
with a primary diagnosis of diabetic foot ulceration 
were included in the study. Diabetic patients 
associated with venous ulceration and infectious 
ulcers like tuberculosis were excluded from the 
study. Diabetic foot ulceration was defined as loss 
of continuity in epidermis of foot. The patients 
were followed up in OPD for 06 months at least. 
Patients were recruited consecutively until the 
target sample size was achieved. All variables 
were collected through a structured interview 
and detailed foot examination. Demographic 
characteristics (age at the time of inclusion, 
gender of patient, duration of diabetes, and 
sugar levels on presentation) were noted on 
pre-designed proforma. The severity of ulcer 

was determined using the Wagner Classification 
System. The duration of ulceration was recorded. 
Amputation was divided into two categories, 
minor lower extremity amputation and major 
lower extremity amputation. Minor lower extremity 
amputation was defined as the surgical removal 
of toe(s), ray or forefoot. Major lower extremity 
amputation was considered amputation of the 
entire foot by any level of the leg (including the 
ankle). Nonprobability consecutive sampling was 
done for data collection and the duration of study 
was over a period of one year.

All obtained data on predesigned proforma was 
entered on SPSS version 20. Quantitative variables 
were analyzed using descriptive statistics. Unless 
otherwise indicated, data were presented as 
mean ± standard deviation. To compare the 
grades of ulcer with types of amputation, the 
quantitative variables were analyzed using chi 
square distribution at 0.05% level of significance.

RESULTS
Mean age of all patients was 54.24±3.65 yrs. 
Minimum age was 41 yrs. and maximum age 
was 72 yrs. Out of 100 patients 62 patients were 
male and 38 patients were female. Mean duration 
of diabetes was 8.672±1.5 yrs. with minimum 
duration was 4 yrs. and maximum duration was 
16 yrs. Mean blood sugar reading (MBR) at time 
of presentation was 275.44±67 mg/dl. Minimum 
BSR was 165 mg/dl and maximum BSR was 
479 mg/dl. BSR level was categorized into two 
categorizes; controlled BSR level (<250 mg/
dl) and uncontrolled BSR level (>250 mg/dl). 
Controlled BSR level was found in 32 patients and 
uncontrolled BSR level was found in 68 patients. 
Mean duration of ulceration was 17.61±4.6 days; 
minimum duration was 03 days and maximum 
duration was 37 days.

Ulcers were categorized on basis of Wagner 
ulcer classification at the time of presentation. 
28 patients had grade I ulcers, 25 patients had 
grade II ulcers, 16 patients had grade III ulcer, 
18 patients had grade IV ulcer and 13 patients 
had grade V ulcers. Results were categorized on 
basis of ulcers (Table-I).
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Expected frequencies are shown and chi square 
distribution was used. The critical value is less 
than chi square value and p-value is less than 
0.05%. So the null hypothesis H0; the role of ulcer 
grading has no significant role as a predictor level 
of amputation in diabetic foot ulcer patients was 
rejected.

DISCUSSION
According to the consensus guidelines of foot 
care, all patients having diabetic foot have better 
treatment outcomes if treated by multidisciplinary 
treatment teams. However, despite the 
establishment of consensus guidelines, many 
patients who afterwards undergo amputations 
do not obtain any multidisciplinary treatment. 
Amputation rates could be reduced when the first 
symptoms of diabetes related foot complications 
appear and there is early referral of patients to the 
multidisciplinary foot team. So, more efforts put to 
ensure that patients who are at risk of LEA (Lower 
extremity amputation) get effective foot care in 
time as soon as a foot ulcer is observed, preferably 
within first two weeks (Grade 0 is a minor risk 
factor which is managed as conservatively and it 
is not used as a predictor for amputation). These 
measures would probably lead to prevention of 
amputations in diabetic patients.

The aim of primary amputation is to provide best 

functional outcome, achieve rapid and successful 
mobility with an artificial limb.11 Peripheral arterial 
disease is a common large vessel complication of 
diabetes and baseline predictor of foot ulceration, 
leading to occlusion of the major vessels 
supplying the extremities.12,13 The patients who 
were amputated in this study were predominantly 
male, our finding are consistent with studies.14,15 
Different studies indicated foot ulcer and 
amputation highly significant for male gender, 
due to smoking habits and hypertension.16 
Aspect reveals that females may have more 
efficient healing of wounds due to the wound 
healing properties of estrogen receptors, whereas 
androgens are linked to be unfavorable to wound 
healing.17 This correlates well to previous findings 
indicating that male sex is a risk factor being more 
commonly affected by foot ulcers.18

Female patients with diabetes were significantly 
five year older when amputated compared to 
male diabetic patients. Mean age of female 
diabetic patients in Korea is 5 years higher (49.3 
to 50.6) than in male diabetic patients.19 However, 
the study performed by Ferrani et al20 establish 
no meaningful association between gender and 
amputation. Considering these differences, it 
becomes necessary to carry out more research 
in this area. Bowling et al21 demonstrated 
that, ulceration results due to combination of 

Types of Ulcer No Amputation Minor Amputation Major Amputation
Grade I 28 (100%) Nil Nil
Grade II 13 (52%) 12 (48%) Nil
Grade III Nil 12 (75%) 04 (25%)
Grade IV Nil 06 (33%) 12 (67%)
Grade V Nil Nil 13 (100%)

Table-I. Frequencies and percentages of grades of ulcer and types of amputation, n=100

Types of 
Ulcer

No 
Amputation

Minor 
Amputation

Major 
Amputation Total Chi Square 

Value Df Crit. 
Value P-value

Grade I 11.48 8.4 8.12 28

31.827 8 20.09 0.01

Grade II 10.25 7.5 7.25 25
Grade III 6.56 4.8 4.64 16
Grade IV 7.38 5.4 5.22 18
Grade V 5.33 3.9 3.77 13
Total 41 30 29 100

Table-II. Relation of grades of ulcer and types of amputation, n=100
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different components that together lead to tissue 
breakdown. Frequently occurring of foot ulcers 
are due to peripheral neuropathy, vascular 
diseases, foot deformity or trauma. Furthermore, 
an increase of one point in the Wagner ulcer 
classification criteria corresponded to a 65% 
increase in the risk of amputation.22

Our study showed a high grade of ulcer severity 
(Grade from 3 to 5) leads to increase in the risk of 
major amputation. This result was well-matched 
with the clinical observation that a more extensive 
the wound was, more extensive the surgical 
management, such as amputation would be. 
Sun et al23 showed that a higher the grade of 
Wagner classification the stronger indication of 
amputation, similar to our study. Wagner grade 
3 and 4 lesions are indeed associated with 
higher risk of amputation of the lower limbs in the 
literature.24 Results by Jeon et al25 showed that, all 
five classifications have been strongly associated 
with the overall occurrence of Lower extremity 
ulcers amputation. In summary, diabetic foot 
ulcers pose a significant risk for amputation, 
specially complicated deep ulcer. Further 
research is needed to evaluate other factors 
which also contribute to amputation.

CONCLUSION
The range of complications among diabetic foot 
is a major complication. The best outcome of 
diabetic foot can be treated by multidisciplinary 
team. Wagner classification of diabetic foot ulcer 
high grade is associated with increased risk along 
with high level of foot amputation. The higher the 
grade of ulcer, the higher risk of major amputation 
of limb. 
Copyright© 11 May, 2020.
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