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ABSTRACT 
 

Objective: To find out the frequency of different types of amputation in diabetic foot ulcer.  
Material and Methods: The prospective study was conducted on 53 consecutive patients in 
Orthopedic Unit of Hayatabad Medical Complex, Peshawar, from July 2011 to June 2012 over a period 
of one year. All the patients who have diabetic foot ulcer of Wagner grade four and five were included 
in the study. Standard hip disarticulation, above knee amputation, trans- knee amputation below knee 
amputation and ray amputation were performed accordingly. 
Results: There were total 53 patients in the study. Male patients were 30 while female were 23. 
Minimum age was 30 years, maximum 80 while average age was 58.26. According to Wagner grading, 
9 patients were grade 4 and the rest were grade 5. Right side was involved in 25(47.2%) patients while 
left side was involved in 28(52.8%) patients. Amputation of big toe was done in 5(9.4%) patients, 
amputation of 2 toe in 2(3.8%) patients,   amputation of 3 toe in 1(1.9%) patient, amputation of little toe 
in1(1.9%) patient, below knee amputation in 33(62.3%) patients, trans knee amputation in1 (1.9%) 
patient, above knee amputation in 9 (17%) patients and hip disarticulation was done in in1 (1.9%) 
patient. 
Conclusion: The end results of prospective research on diabetic foot ulcers indicate that outcome is 
related to poor glycemic control and longer diabetes duration. Nontraumatic lower extremity diabetic 
ulcers and amputations are an important and costly problem to patients, health care systems, and the 
government. 
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INTRODUCTION  
 

In non insulin dependent diabetes mellitus (NIDDM) 
and insulin dependent diabetes mellitus (IDDM) there 
are two common and serious complications, the foot 
ulcers and amputations, which are associated with 
significant mortality

1
. Foot ulcers are lesions that 

involve a skin break with loss of epithelium, and that 
may extend into the dermis and deeper layers, 
sometimes involving bone and muscle; while 
amputation is the removal of a terminal, non-viable 
portion of the limb

2
.  

Diabetes is one the leading causes of 
amputation of the lower limbs throughout the world

3
. 

Amongst people who have diabetes, amputations are 
reported to be 15 times more common than amongst 
other people. 50% of all amputations occur in people 
who have diabetes.

4
 Amputations are done when all 

the efforts to save the foot or leg are unsuccessful or 
the infection is causing extensive tissue damage.  
Infections of the diabetic foot can spread up into the 
leg. Sometimes the infection is so severe that the foot 
and possibly part of the leg must be amputated. A  
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serious infection can be life-threatening. In these 
cases, an amputation may save life

4
. 

A recent epidemiological data on ulceration and 
amputation is reported to be the annual incidence of 
foot ulcers in the general diabetes population just 
over 2%

5
. Ulceration is much more common in 

patients with predisposing risk factors; annual 
incidence rates in neuropathic individuals vary from 
5% to over 7%

6
. It is likely that more than 5% of 

diabetic patients have a history of foot ulcers
7
, 

whereas the cumulative lifetime incidence may be as 
high as 15%

8
. 

Up to 85% of amputations are preceded by foot 
ulcers. It can therefore be presumed that any 
successes in reducing foot ulcer incidence will be 
followed by a reduction in the number of amputations. 
Diabetic patients with neuropathic risk factors incur 
five times more direct medical costs for ulcers and 
amputations, and live for 2 months less, than 
individuals without neuropathy

9
. 

In United States an average inpatient costs for 
lower limb complications in 1997 were: foot ulcers 
$16,580; toe or toe and other distal amputations 
$25,241; major amputations $31,436

10
. The average 

outpatient cost for one diabetic foot ulcer episode has 
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been estimated at $28,000 over a 2-year period
10

. 
Proper and early diabetic foot care of these patients 
with ulcer of the foot or foot at risk may reduce 
medical cost as well as psychological cost.  
We present this study to show the end results of 
diabetic foot ulcers’ patients either admitted as an 
emergency or as elective case in orthopedic unit over 
a period of one year.  
 

MATERIAL AND METHODS 
 

The prospective hospital based study was conducted 
on 53 consecutive patients in Orthopedic Unit of 
Hayatabad Medical Complex, Peshawar, from July 
2011 to June 2012 over a period of one year. All the 
patients who have diabetic foot ulcer of Wagner

11
 

grade four and five were included in the study. The 
severity of the ulcer was graded according to Wagner 
Classification

11 
(Table 1).A thorough history of their 

diseases was taken, complete physical examination 
performed and investigations carried out. All the 
patients were counseled about their conditions which 
necessitated an urgency of the surgical procedure 
they had to undergo. Informed written consent was 
taken from all patients. Some of the patients were 
admitted on emergency basis and some admitted on 
elective basis. The techniques used for different 
amputations depended on the level of amputation 
and the condition necessitating it. Standard hip 
disarticulation, above knee amputation, trans- knee 
amputation below knee amputation and ray 
amputation were performed accordingly. Amputation 
site was either primarily closed or left open (and then 
delayed closure done) depending upon how clean or 
infected the wound is and subsequently debridement 
and dressing done. The analysis was performed 
using SPSS version 10. Frequency of different 
diseases leading to amputations was recorded.  
 

RESULTS 
 

There were total 53 patients in the study. Male 
patients were 30 while female were 23 (Table 2).  
Minimum age was 30 years, maximum 80 while 
average age was 58.26 (Std. Deviation10.15) (Table 
3). According to Wagner grading, 9 patients were 
grade 4 and the rest were grade 5. Right side was 
involved in 25(47.2%) patients while left side was 
involved in 28(52.8%) patients (Table 4). 

Amputation of big toe was done in 5(9.4%) 
patients, amputation of 2 toe in 2(3.8%) patients,   
amputation of 3 toe in1 (1.9%) patient, amputation of 
little toe in 1(1.9%) patient, below knee amputation in 
33(62.3%) patients, trans knee amputation in 1(1.9%) 
patient, above knee amputation in 9(17%) patients 
and hip disarticulation was done in 1(1.9%) patient 

(Table 5). Three (5.66%) patients had amputation of 
toes which were again treated with below knee 
amputation. Four (7.54%) patients of below knee 
amputation were treated with above knee 
amputation. Three (5.66%) patients of above knee 
amputation and 9(17%) patients of below knee 
amputation had their stump left open. In 1 (1.9%) 
case of big toe amputation the wound were lift open. 
 
Table 1: Wagner

11
 Classification of diabetic foot ulcers 

Grades Description 

Grade 0 No ulcer in a high risk foot. 

Grade 1 Superficial ulcer involving the full skin 
thickness but not underlying tissues. 

Grade 2 Deep ulcer, penetrating down to ligaments 
and muscle, but no bone involvement or 
abscess formation. 

Grade 3  Deep ulcer with cellulitis or abscess 
formation, often with osteomyelitis. 

Grade 4 Localized gangrene. 

Grade 5 Extensive gangrene involving whole foot 

 
Table 2: Gender of patients (n=53) 

Gender Frequency % Cululative% 

Female 23 43.4 43.4 

Male 30 56.6 100.0 

 
Table 3: Statistics of age of patients 

 Age 

N 53 

Mean 58.26 

Median 60.00 

Mode 60 

Std. Deviation 10.15 

Minimum 30 

Maximum 80 

 
Table 4: Side involvement of patients (n=53) 

Side Frequency % Cululative% 

Left 28 52.8 52.8 

Right 25 47.2 100.0 

 
Table 5: Different types of amputation (n=53) 

 Frequ-
ency 

% Cululative
% 

Amputation of big toe 5 9.4 9.4 

Above knee 
amputation 

9 17.0 26.4 

Amputation of little 
toe 

1 1.9 28.3 

Amputation of 2 toe 2 3.8 32.1 

Amputation of 3 toe 1 1.9 34.0 

Below knee 
amputation 

33 62.3 96.2 

Hip disarticulation 1 1.9 98.1 

Trans knee 
amputation 

1 1.9 100.0 
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DISCUSSION 
 

Many complications can be associated with diabetes. 
Diabetes disrupts the vascular system, affecting 
many areas of the body such as the eyes, kidneys, 
and feet. Studies shows that lower-level amputations 
(toe, foot, and ankle) were more common in diabetes 
than in without diabetes (54.8% versus 29.9%). 
Above-the-knee amputations, which are more 
disabling than lower-level amputations, were less 
frequent in diabetes than without diabetes (16.0% 
versus 38.8%)

12
. Other studies show that the age-

adjusted amputation rate calculated per estimated 
diabetic or total population is ~15-40 times higher for 
diabetic than for non diabetic individuals. The 
proportion of hospital discharges listing an 
amputation that also listed diabetes ranged from 
45%-63%

13
. 

The standard treatment for diabetic foot 
according to Wagner’s classification is Prevention for 
grade-0, Antibiotics and good glycemic control for 
grade 1. In grade-2 needs hospital admission, as 
they need surgical intervention along with antibiotics 
and glycemic control. Grade-3 requires some sort of 
amputation. In grade-4 wide debridement and 
amputation while in grade-5 the preferred treatment 
is below knee amputation

14
. 

Abbas et al
15

 evaluated 627 diabetes patients in 
which 92 (15%) had foot ulcers. Of these 92 patients, 
30 (33%) were selected for minor and major 
amputations while the rest were managed 
conservatively. By severity of ulcers, patients with 
Wagner score ≥ 4 were significantly more likely to 
have amputation than those < 4 to have 
neuroischaemic foot lesions (P < 0.001). The overall 
mortality rates for amputees and non-amputees in 
their study were similar (29%); the highest in-patient 
mortality rate (54%) was observed among patients 
with severe (Wagner grade ≥ 4) ulcers who did not 
undergo surgery

15
. 

Muqim et al
16

 studied 100 diabetic foot ulcer with 
Wagner grades ranges from zero to five. In their 
study Males predominated with 62 % while females 
were 38 %, with male to female ratio of 3:2 which is 
comparable to our study in which male patients were 
30 (56.6%) while female were 23 (43.4%). Forty-
eight( 48 %) needed amputation of different types, 
Toe / Rye’s amputation was done in 32 patients, 
Syme’s in 5 patients while 11 patients had below 
knee amputation. In their study they have only 
25(25%) pateits with grade 4 or 5 ulcer while in the 
present study all the  patient that were amputated 
were in grade 4 or 5

16
. 

In studies of diabetic outpatients, 6%-43% 
(depending on ulcer severity) of patients with diabetic 
foot ulcers ultimately have the most severe diabetic 

foot outcome, amputation
7
. There are two studies 

which found that foot ulcers preceded 84% and 85% 
of amputations, respectively

17,18
. 

Skoutas et al
20

 studied 121 patients with Wagner 
grade 4 or above diabetic ulcer in which had some 
type of amputation in all patients. They had done re-
amputation in 26 out of 121 patients

19
.  

A strategy should be followed in managing diabetic 
foot ulcer in which a single stage surgical approach 
with total excision of ulcer, broad exposure, 
correction of underlying osseous deformity and 
primary closure that should reduce the healing time, 
with no need for additional surgical procedures, result 
in decreased hospital stay and cost, also should 
reduce the recurrence rates

20
. 

The amputation which represents the most 
dramatic evolution of foot ulcer has profound 
psychosocial, economic and functional effects on 
diabetic patients. For these reasons a global strategy 
should be developed in order to reduce the incidence 
of diabetic foot ulcer. A systematic follow-up strategy 
in high risk patients is highly recommended. The 
patient education is one of the most important steps 
for the success of this strategy

21
. 

 

CONCLUSION 
 

The end results of prospective research on diabetic 
foot ulcers indicate that outcome is related to poor 
glycemic control and longer diabetes duration. 
Nontraumatic lower extremity diabetic ulcers and 
amputations are an important and costly problem to 
patients, health care systems, and the government. 
Research is needed to address factors leading to 
amputation such as ulcer healing, management, and 
recurrence. 
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