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Original Article 

Evaluation and Management of 
Diabetic Foot: A Multicenter 
study conducted at 
Rawalpindi, Islamabad 
 
Objectives: To evaluate and manage the different lesions of diabetic foot according to 
Wagner classification. 
Materials and Methods: Wagner’s classification is the most widely utilized grading 
system for lesions of diabetic foot disease. The aim of the study was to evaluate and 
manage the different lesions of diabetic foot according to Wagner classification.  
Study Design: Prospective study. 
Place and Duration of Study: The study carried out at Pakistan Institute of Medical 
Sciences, Islamabad, Federal Government Services Hospital, Islamabad and Benazir Bhutto 
Hospital, Rawalpindi. This study included 1053 patients with diabetic foot disease 
presenting from January 2008 to December 2010.  
Results: Males were more affected than females (1.12:1). The most common age group of 
patient with foot involvement was between 41-60 years. The mean duration of diabetes of 
study population was 11.4 years. The commonest grade was Grade IV which included 360 
(34.1%) patients followed by Grade II which included 229 (21.74%) patients and Grade III 
which included 170 (16.14%) patients. The most common infecting organism isolated on 
cultures was staphylococcus aureus which was present in 223 (21.2%). 246 (23.36 %) 
patients were managed conservatively and surgical management was carried out in the rest 
of the 807 (76.64 %) patients. Amputation was performed in 369 (35.04 %) patients.  
Conclusions: Majority of the diabetic foot lesions were in grade II to V. Lesser grade 
lesions responded well to conservative treatment with antibiotics and surgical debridement 
while those with higher grades needed amputations. Effective glycemic control, timely 
hospital admissions, appropriate surgical / medical treatment along with patient education 
in foot care, can decrease morbidity and mortality due to diabetic foot disease.  
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Introduction 

Diabetes mellitus is a very common ailment in 
our community.1 Diabetes affects about 10% of our 
population and the prevalence of diabetes varies form 
5.3% to 16.2%.2 Diabetic foot disease is a common 
cause of admission in the surgical wards and sometimes 
the first presentation of this debilitating disease.3 

Patients with diabetes mellitus are at a higher risk of 
lower extremity complications as compared to their non-
diabetic counterparts. Diabetes affects 3% of the UK 
populations, and in 2010 it was expected to affect 3 
million people.3 Every year 5% of the patients with 
diabetes will develop a foot ulcer. Approximately 15`% 

of all diabetics develop some foot problems during the 
course of their illness.4 
Foot ulcers carry a 25% risk of major amputation.5 

Therefore, the diabetic foot disease has major medical, 
social and economic consequences. It is very difficult to 
treat if proper protocol is not followed, resulting in longer 
hospital stay. Various studies show that it has the 
longest hospital stay as compared to other 
complications of diabetes.5-6 

The diabetic foot ulcers are commonly classified 
according to Wagner’s classification.7 various types of 
amputations are 15 times more common among 
diabetics; and the decision for amputation is dictated by 
the stage of the disease, i.e. condition and extent of the 
ulcer, presence of local and systemic infection, 
presence of neuropathy and/or peripheral vascular 
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disease, and poor glycaemic control.8 Patients that are 
managed without classifying the stage of disease have 
poor outcome, longer hospital stay and higher cost of 
treatment. Similarly the lack of identification of the 
pathogen involved, and institution of inappropriate 
antibiotics results in poor control of infection which 
ultimately ends with major amputations inspite of 
extensive debridements.9-11 

This study was performed to classify the 
diabetic foot disease according to Wegner’s 
Classification, and to manage it according to the 
standard protocols. It will help to describe the lesions 
treated, and to compare the outcomes. It will also help 
to identify measures to decrease morbidity and mortality 
associated with the diabetic foot disease. 

Materials and Methods 

This was a prospective, multicenter study 
conducted jointly at the Pakistan Institute of Medical 
Sciences, Islamabad; Federal Government Services 
Hospital, Islamabad; and Benazir Bhutto Hospital, 
Rawalpindi. It included consecutive 1053 patients with 
diabetic foot disease presenting from January 2008 to 
December 2010. All patients presenting during the study 
period were included.  

The patients were enrolled from surgical and 
medical outdoor clinics, emergency units, and from 
other wards of these hospitals. A detailed history was 
obtained regarding the duration of the diabetes and its 
type whether insulin dependent (type I) or on oral 
hypoglycemic agents (type II). They were asked about 
compliance and control of diabetes. A detailed history 
was obtained about the foot ulcers, its onset duration 
and progression. A detailed foot examination was 
performed and ulcers were classified according to 
Wagner’s classification. Vascular evaluation was 
performed checking capillary refill and distal pulses of 
the foot which included dorsalis pedis, posterior tibial, 
popliteal and femoral arteries. Neurological examination 
included light touch, pinprick, position sense and 
vibration sense on every patient, and data was recorded 
on the specified proforma.  

The patients were evaluated and managed by 
classifying their disease according to Wagner’s 
classification for diabetic foot. Data was compiled and 
analyzed using SPSS version 16.0, and frequencies 
were calculated.  

Results 
The data revealed that diabetic foot diseases 

affected males somewhat more frequently (557, 52.8%) 
as compared to females (496, 47.2%); the male to 
female ratio was 1.12:1. The most common age groups 

of diabetic patients with foot involvement were the 4th 
and 5th decades, as shown in figure-I. The mean 
duration of diabetes in the study population was 11.4 
years. Majority of the patients (615, 58.4%) was 
admitted through emergency department while 438 
(41.6%) were admitted through outpatient clinics. About 
432 patients (41.1%) had insulin dependent diabetics; 
and 350 (81%) of them were on irregular treatment. 
Other 540 patients (51.2%) had non-insulin dependent 
diabetes; out of which 378 (70.0%) were on irregular 
treatment. Remaining 81 patients (7.7%) were not 
getting any treatment for their disease. 

Figure I: Age Distribution (n=1053) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure II: Grade Frequency of Diabetic Foot 
Ulcer (n=1053) 
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Right foot was involved in 650 (61.7%) of the 
patients and left foot was involved in 330 (31.3 %) of the 
patients. Bilateral involvement was seen in 73 (6.9 %) of 
the patients. The grade frequency of diabetic foot 
according to Meggitt & Wagner classification is shown in 
graph-II. The commonest disease was Grade IV that 
comprised of 360 (34.1%) patients, followed by Grade II 
in 229 (21.7%), and Grade III in 170 (16.1%) patients. 
The most common infecting organism isolated on 
cultures was staphylococcus aureus which was present 
in 223 (21.2%), followed by Pseudomonas in 202 
(19.1%). Frequency of the other infecting organisms is 
shown in table I. The use of antibiotics was based on 
pus culture reports, and included Co-amoxiclave, 
Metronidazole, Ceftriaxone, Ciprofloxacin, Sparfolxacin, 
Cefoparazone, Cefotaxime, Amikacin and Ofloxacin. 
 

Table I: Frequency of Infective 
Organisms on culture 

Microorganisms 
Patients (n=1053) 
Number (n) Percent 

Staph. Aureus 223 22.1 
Pseudomonas 202 19.1 
E. Coli 160 15.9 
Streptococci 126 11.9 
Proteus mirabilis 123 11.6 
Fungus (candida) 60 05.6 
No growth 105 09.9 
Klebsiella 23 02.1 
Mixed 21 01.9 

 
Table II: Standard treatment for diabetic 
foot according to Wagner’s classification 
Meggitt & Wagner 
classification: 

Treatment  
 

Grade - 0  Foot at Risk Prevention 
 

Grade - I Localized, 
superficial ulcer 

Antibiotics & glycemic 
control 
 

Grade - II Deep Ulcer to 
tendon, bone, 
ligament, or 
joint 

Debridements, 
Antibiotics & glycemic 
control 

Grade - III Deep abscess, 
osteomyelitis 

Debridements, some 
form of amputation 

Grade - IV Gangrene of 
toes, forefoot 

Wide debridement 
and amputation 

Grade - V Gangrene of 
entire foot 

Below knee 
amputation 
 

 
These patients were managed according to 

Wagner’s classification of the diabetic foot as shown in 
table II. Conservative management with good diabetic 

control, antibiotic cover and foot care was carried out in 
246 (23.36 %) patients. Surgical intervention was 
carried out in rest of the 807 patients (76.6%). The 
commonest procedure was incision & drainage of foot 
abscess and debridement, that was performed in 438 
(41.5 %) of patients; while 369 (35.0%) patients needed 
some form of amputation (table III). Multiple amputations 
(patients requiring further amputation due to 
progressions of the disease, such initial Rye’s 
amputation and later requiring trans-metatarsal 
amputation) were performed in 54 (5.1%) patients. 

Six of the study patients died of their disease: 3 
of them died of cardiac failure, 2 died of chronic renal 
failure, and one had septicemia and ketoacidosis.  

 
Table III: Treatment Provided (n=1053) 

Type of 
Treatment 

No. of 
Patients 

Percentage 

Conservative  246 23.4 
Surgical 

Incision Drainage 48 4.5 
Debridement 390 37.0 
Amputations 369 35.0 
Rye’s 93 8.83 
Trans-metatarsal 85 8.07 
BKA 94 8.92 
AKA 43 4.08 
Multiple 54 5.12 

 

Discussion 
Diabetic foot is the most common complication 

which diabetic patients suffer.12 It puts a huge burden on 
the health care system worldwide. UK figures show that 
diabetic costs approximately 9% of the total national 
health system budget.3 Patients with diabetes are at risk 
of developing multiple complications making their feet 
vulnerable to damage. This includes triad of neuropathy, 
ischemia and infection which interact to cause tissue 
damage which leads to amputation if neglected.13 

Diabetic foot disease is more common in older 
age groups as compared to younger ones. In our study 
the mean age of the patients was 53.7 years, and the 
most commonly affected age group was between 41-60 
years. Similar observation was made by Gul et al who 
reported the mean age of their patients as 51.1.9 These 
patients usually have long duration of diabetes which 
results in gradual ischemia and neuropathy; making the 
feet prone to infection in older age groups. We had 
observed the mean duration of diabetes to be 11.4 
years. Mehmood showed a mean duration of >10 years 
of diabetes which is closer to our figure.14 Diabetic foot 
disease in our study was slightly more common in 
males; the male to female ration being 1.1:1. Various 
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international and local studies also showed a male 
predominance.9,15 

Poor control of diabetes leads to early and more 
frequent foot complications. This was obvious in our 
study that 728 (69.1 %) of the patients were on irregular 
treatment and another 81 patients (7.7%) were not 
getting any treatment for diabetes. Many reports from 
literature agree on this statement.5,8 The same was 
reflected from presentation of the patients. Highest 
number of patients presented with Grade IV disease 
(360; 34.1%), followed by Grade II (229; 21.7%). This is 
in accordance with many local studies,9,10 while 
international figures shows early presentation of the 
diabetic foot.16, 17 Obviously, this difference is because 
of better patient awareness and good disease control. 
We had bilateral involvement in 73 patients (6.9%), 
while Rehmani et al have reported bilateral disease in 
4% of their cases.18 

There are multiple factors for presentation with 
higher grades: including bare foot gait, attempts at home 
surgery, trust in ‘faith healers’, and undetected diabetes. 
Ill-fitting footwear leading to foot deformity, and improper 
toe-nail cutting increases the risk, as is the use of 
sleepers with a single throng between hallux and 
second toe; the later may results in pressure ulcers.4 

Another reason could be the fact that patients with early 
lesions (Grade 0 and I are managed mostly by 
physicians. These patients later seek surgeon’s help 
with fairly advanced disease. That’s why we had lesser 
patients with grade 0 and I disease as compared to 
grade III or higher. 

The most common organisms isolated on 
cultures were staphylococcus aureus (223; 21.2%), and 
Pseudomonas (202; 19.1%). Identical findings have 
been reported by many local and international studies. 
Alavi19 and Khoharo20 reported staphylococcus aureus 
as the most common organism grown from the cultures 
from diabetic foot ulcers. Same was shown by many 
international studies.21,22 

About one fourth of our patients (246; 23.3%) 
were managed conservatively while the remaining 
patients were managed by surgical intervention. This 
consisted of repeated debridement in 390 patients 
(37.0%) and some sort of amputation in another 369 
(35.0%). These results are consistent with those from 
local reports but different from the international studies 
that show lower figures for amputations.9,10,22 Obviously 
this difference can be explained on the basis of differing 
presentations. Some of our patients (54; 5.1%) required 
multiple amputations to control the disease. However, 
Rehman has reported a much higher frequency for 
multiple amputations (about 40%).24 

Prevention strategies including patient 
education in foot care, prophylactic skin and nail care, 
and appropriate footwear reduce the risk for foot ulcers 
and lower extremity amputation by 25% in patients with 

no specific risk factor. Custom made footwear 
accommodating deformity and decreasing pressure and 
shear forces applied to skin overlying bony 
prominences, keeps the individuals ambulatory and 
protects them from ulcer formation. 

Conclusion 
Diabetic foot disease usually presents in older 

age group and is a source of great morbidity, often 
leading to lower limb amputations.  Prevention is the 
best treatment. Grading diabetic foot lesions according 
to the Wagner classification helps in correlating 
appropriate treatment to proper grade of lesion with 
better outcome.  
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