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INTRODUCTION 

Diabetes is increasing at an alarming rate in the form of 

global epidemic. There was an estimated 451 million 

people with diabetes worldwide in 2017 and these figures 

are expected to increase to 693 million by 2045.1 

In developing countries like India the diabetic population 

was  estimated as 32 million in 2000 and  is expected to 

rise to 80 million ,the largest number in the world by the 

year 2030.2 Micro and macro vascular complications 

associated with diabetes   affect quality of life , increases 

the cost of living and global healthcare burden. Diabetic 

foot ulcer (DFU) is one of the commonest diabetic 

complications responsible for hospitalization.  

According to global lower extremity study group, lower 

extremity amputation (LEA) is de-fined as a complete 

loss of any part of the lower extremity irrespective of the 

cause.3 Amputation rates vary widely across the world 

and within the country. Rates range between 0.7 per 1000 

in eastern asian population to 31 per thousand in US 

prima Indians. Compared to healthy persons (0.29%), 

diabetes has 10-30 times more risk of LEA (2.8%).4,5   

Every 30 seconds a lower limb is lost somewhere in the 

world as a consequence of diabetes.6 A 60% to 80% of 

non-traumatic LEA are being reported in diabetics and 

85% of LEA  in diabetics are preceded by a  poor healing 

diabetic foot ulcer (DFU).7-9 

The prevalence of DFU is 4-10% and the risk of 

developing diabetic foot infection during life-time in a 
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ABSTRACT 

 

Background: The present prospective observational study was done to analyse the risk factors leading to minor or 

major lower extremity amputation (LEA) in diabetic patients. 

Methods: A 139 patients were divided into Group A (n=113) and Group B (n=26) who underwent minor and major 

LEA respectively. 

Results: Majority of the patients in group B were from rural and lower socioeconomic background.  Duration of 

diabetes (p=0.017) and  of DFU was significantly longer in group B (P <0.001) The pro-portion of patients with 

Wagner Grade 4 and 5  ulcer were significantly higher in group B than in group A (P <0.001) Wound infection and 

maggots were significantly higher in group B though polymicrobial infection was higher in group A. Biochemical 

investigations were abnormally altered but difference between two groups was not significant.  

Conclusions: Socioeconomic burden on the society due to LEA can be reduced by making diabetic patients aware of 

foot hygiene, regular medical check-up for control of diabetes and associated complications. 
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diabetic is as high as 15% to 25%.4 Major factors 

responsible for DFU include com-promised blood supply 

due to peripheral microvascular disease, with lack of 

sensation due to peripheral neuropathy. Both these factors 

in turn predispose to repetitive trauma and super imposed 

infection. Other contributory factors include older age, 

smoking, duration of diabetes, hypertension and 

dyslipidemia. Cultural habits, barefoot walking, poor 

footwear, poverty, illiteracy, ignorance about foot care 

make Indian population at greater risk to amputation. 

Approximately 20% of the DFU lead to some level of 

amputation.10 The major concern is that the incidence of 

diabetic related LEA is increasing due to growing 

diabetic population worldwide and prolonged life 

expectancy.  

Though there are well defined risk factors for DFU 

development, limited data is available as to factors which 

predict its progression to minor or major LEA.   

A minor LEA is defined as any amputation distal to the 

ankle joint, whereas a major LEA was any amputation 

through or proximal to the ankle joint.11 Several potential 

risk factors like age, sex, duration and control of diabetes, 

depth of ulcer, severity of infection, associated co 

morbidities for LEA have been cited in the literature  but 

there are inconsistencies between the studies. The present 

study was done with the objective to determine the 

potential predictors of major and minor LEA in patients 

with DFU.  

METHODS 

It was a hospital based prospective observational study on 

139 patients to assess the risk factors associated with 

severity of amputation with diabetic foot ulcer. They 

were divided into two groups. Group A (n=113) and 

group B (n=26) who underwent minor and major LEA 

respectively.  

Exclusion criteria 

• Patients on immunosuppressive therapy or 

radiotherapy were excluded from the study.  

The demographic data of the patients including age, sex, 

place from where they came, their education status was 

recorded. All patients were evaluated for time span of 

disease, control of diabetes, duration and depth of 

diabetic foot ulcer (DFU).  

Patients were assessed for co morbidities including 

dyslipidemia, hypertension, peripheral neuropathy, 

peripheral arterial disease and nephropathy. Wound 

culture swab, lower limb color doppler and blood 

parameters including fasting blood sugar, glycated 

hemoglobin (HbA1c), lipid profile, renal profile were 

investigated in each patient. 

DFU were classified according to Wagner system. Grade 

0 hyperkeratosis below or above the bony prominences, 

Grade 1: overlying skin and subcutaneous tissue is 

ulcerated, Grade 2: lesions are deeper to penetrate till 

tendon, bone or joint capsule. Grade 3: osteomyelitis is 

present, Grade 4: gangrene of some portion of toes or 

forefoot and Grade 5: entire foot is gangrenous.12 

Diabetic neuropathy was defined as inability to perceive 

pressure with 10g using a nylon mono-filament test at 

three sites (two planter and one dorsal) with patient’s 

eyes closed. Peripheral artery disease was assessed by 

palpating dorsalis pedis and posterior tibial pulses. It was 

confirmed by doing color doppler of lower limb vessels. 

RESULTS 

Prospective observational study conducted on 139 

patients were divided into two groups, group A (n=113) 

and group B (n=26) who underwent minor and major 

lower extremity amputation (LEA) respectively. 

Table 1: Demographic data. 

 Variables 
Group A 

(N=113) 

Group B 

(N=26) 
P value  

Males 78 (69) 23 (88.4) P=0.045 

Females 35 (31) 3 (11.6)   

Mean age (61.39±6.12)  (67.31±5.37) P<0.001 

Urban 15 (24.8) 4 (15.4)   

Rural  85 (75.2) 22 (84.6) P=0.305 

Level of 

education <10 
86 (76.1)  24 (92.3)  

>10 class 17 (23.9) 2 (7.6) P=0.067 

Awareness of 

foot care  
104 (92.03) 25 (96.15) P=0.464 

A 69% in group A and 88.4% in Group B were males. 

The mean age in group B (67.31±5.37) was significantly 

higher in group A (61.39±6.12) (p<0.001).  

Majority of them 85 (75.2%) in group A and 22 (84.6%) 

in group B were from lower socio-economic status and 

rural back-ground (p=0.305) number of patients who had 

not studied till 10th class was 86 (76.1%) in group A and 

24 (92.3%) in group B.  

Difference in the level of education in two groups was 

statistically significant. (p = 0.067). 104 (92.03%) 

patients in group A and 25 (96.15%) were not aware of 

foot care or foot wear. (p= 0.464) (Table 1). 

Mean HbA1c in group B (10.6±1.044) was significantly 

higher than in group A (8.4± 0.773) (p<0.001) (Figure 1). 

Mean duration of diabetes was 8.75 ±2.11 years in group 

A and 9.9±2.55 years in group B. The difference was 

statistically significant (p=0.017) (Figure 2). 
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Figure 1: Correlation of HbA1c with                                

grade of amputation. 

 

Figure 2: Correlation of duration of diabetes and of 

diabetic foot ulcer with grade of amputation. 

Mean duration of diabetic foot ulcer was 4.1±0.78 

months in group A and 6.38 ±0.9 months in group B. The 

difference was statistically significant. (p<0.001) (Figure 

2). 

 

Figure 3: Showing role of infection and depth of 

wound with severity of amputation. 

Culture from the wound was positive in 100 patients 

(88.5%) in group A and 24 patients (92%) in group B.  In 

78 (78%) patients in group A and 12(50%) in group B 

more than one organism was detected. Most common 

organism was staphylococcus aureus (95%) less frequent 

were Staphylococcus epidermidis (2%) streptococcus 

(1%) Klebsiella species (1%) and pseudomonas species 

(1%) Maggots were present in 5 (6%) patients in group A 

and 5 (19%) in group B patients. It was statistically 

significant p=0.033 (Figure 3). 

A 72 (63.8%) patients in Group A had wagner grade 3 

while 41 (36.2%) had grade 4 DFU whereas in group B 

1(4%) had Wagner grade 3, 10 (38.4%) had Grade 4 and 

15(57.6%) patients had Wagner’s grade 5 DFU. The 

difference was statistically significant (p = 0.001) (Figure 

3). 

 

Figure 4: Correlation of systemic factors with severity 

of infection. 

In present study patients with peripheral neuropathy were 

significantly higher in group B 20 (70%) than in group A 

63 patients (55.7%) (p=0.047) whereas 78 patients 

(69.03%) in group A and 23 (88.4%) in group B had 

peripheral vascular disease. The difference was again 

statistically significant p <0.001 Similarly impaired renal 

function was statistically significantly higher in group B 

79% than in group A 56% (p =0.047) (Figure 4).            

Authors observed that dyslipidemia in Group A 

59(52.3%) and Group B 14(53.9%) (p=0.88) and 

hypertension in group A 65 (57.5%) and Group B 15 

(57.6%) p=0.987 were not statistically significant. 

p=0.987 (Figure 4).  

DISCUSSION 

Diabetics are prone to foot complications and if 

associated with co morbidities it can rapidly progress and 

lead towards amputation which is not only a health 

problem but also a socioeconomic burden severely 

affecting quality of life.   The present study was aimed to 

assess the risk factors in patients which led to minor and 

major amputations in 139 patients. 
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In present study 81.2% (group A) underwent minor 

amputations and 19.8% (group B) had major amputation. 

Of the major amputation all were below knee amputation 

while toe amputation was the commonest amongst minor 

amputation (80%). Mean age of patients in group A and 

group B was 61.39±6.12 and 67.31±5.37 respectively. It 

was statistically significantly higher in group B 

(p<0.001). 

Similar to present study Ozan et al, also found that the 

mean age of patients in major amputation group was 

significantly higher than in minor amputation group but 

Abbott et al, reported higher incidence of major 

amputation in younger age group probably because they 

were more mobile and more predisposed to trauma.13,14 

Amputations following DFU have been reported higher 

in male patients than in females in litera-ture.9,15-18 In 

present study also male patients were more than female 

patients in group A (69%) as well as in group B (88.4%). 

Similar to Ozan et al, we also concluded that major 

amputation was significantly higher in male patients.13  

In present study majority of the patients were illiterate, 

from lower socio-economic status and rural background 

85 (75.2%) in group A and 22 (84.6%) in group B 

p=0.305. 

Number of patients who had not studied till 10th class 

was 86 (76.1%) in group A and 24 (92.3%) in group B. 

Difference in the level of education in two groups was 

statistically significant p = 0.067.  

A 92.03% patients in group A and 96.15% were not at all 

aware for foot care or foot wear which they should be 

using for they are being diabetic. Difference in both the 

groups was not significant (p= 0.464). Longer duration, 

uncontrolled diabetes, associated co morbidities, poor 

foot care con-tribute to development of DFU. Further 

ignorance, careless attitude, improper follow up leads to 

subsequent infection and associated complications which 

ultimately end up in some grade of amputation. 

In present study poor glycemic control was one of the 

major common factors amongst both the groups though 

mean HbA1c was significantly higher in major 

(10.6±1.044) than in minor LEA group (8.4± 0.773) (p 

<0.001). 

Where Lehto et al, reported that HbA1c levels and the 

risk of amputation increases largely in a linear fashion 

Ozan et al found no significant differences between the 

major and minor amputation groups in terms of HbA1c 

levels.19,13 

HbA1c above 9.0±2.1,10.4%, and 8 % was respectively 

observed by Imran et al, Vishvanathan Vet al, Pemayun 

TG et al, in patients who had underwent LEA.15,16,20 

Diabetic foot ulcer leading to major amputation 

significantly increases with increasing duration of 

diabetes.12,21,22 In present study mean duration of diabetes 

was significantly higher in group B than in group A 

(p=0.017).  Contrary to this other researcher claimed that 

the duration of diabetes is not a baseline factor that 

predicts amputation.20,23-25 

Similar to findings of Ozan et al, in present study also 

mean duration of DFU was significantly higher in group 

B (6.38±0.9 months) than in group A (4.1±0.78 months) 

p <0.001.13 

Infection may not be the cause of DFU, but ulcers are 

susceptible to superadded infection and leading to 

dreaded complication of LEA.    In present study, 

infection was found to be equally significant risk factor 

for both grades of amputation. Culture from the wound 

was positive in 100 patients (88.5%) in group A  and 24 

patients (92%) in group B. The difference between two 

groups was not statistically significant (p=0.572).  

On the contrary Ozan et al, found significantly higher 

levels of C-reactive protein (CRP), marker of acute 

infection in major LEA group than minor LEA group. 

Similarly,  in other studies  elevated  levels of baseline 

reactants of acute infection, ESR, WBC count , CRP were 

observed as independent predictors of major 

amputations.13,23,26 However a  study similar to ours  did 

not find Cr, glucose and WBC levels to be significant risk 

factors for major amputations.27 Pittet et al, and Upchurch 

et al, showed that elevated CRP levels  were useful in 

signaling severe infection and predicting limb loss but did 

not mention it’s correlation with grade of amputation.28,29  

 Vishvanathan V et al, in a multicentric study also 

concluded that infection was the major cause of 

amputation in India however Pemayun et al, did not 

reveal a strong association of infection and LEA thus 

substantiating that a septic foot does not inevitably lead 

to LEA and may explain the role of severe infection as 

dependent rather than independent of risk factors.16,20 

Most common organism found in present study was 

staphylococcus aureus (95%) Latif et al, and Ozan et al, 

recorded positive culture in 69.1% and 95% cases 

respectively and most common organism in their study 

was also staphylococcus aureus.18,13 

More than one organism was detected in78% (78) 

patients in group A and 50% (12) in group B Similar 

findings were reported by Ozan et al.13  

Maggots were present in 5 (6%) patients in group A and 

5 (19%) in group B patients. It was statistically 

significant p=0.033. 

In present study, 53% patients in group A had Wagner 

grade 3 while 47% had grade 4 DFU whereas in group B 

only 4% had Wagner grade 3, 38.4% had grade 4 and 

57.6% patients had grade 5 DFU.  It was statistically 

significant (p=0.006). 
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Similar to this Imran et al,  observed that the frequency of 

minor and major amputation increases with the higher 

grades of DFU.15 Ozan et al, also concluded that the  

proportion of patients with grade 4 was higher in the 

major LEA Group than in minor LEA group.13 Yesil S et 

al, and Latif et al, observed  most frequent amputations in 

patients with grade 3 and 4 Wagner DFU.23,18 Most 

recently Sadriwala QS et al, also reported that Wagner 

Grade was strongly associated with amputation as 

compared to other risk factors on multivariate analysis.30 

It is a known fact that peripheral neuropathy and 

peripheral vascular disease are the potential risk factors 

for foot complications. In present study 63 patients 

(55.7%) in group A and 20 (70%) in group B had 

peripheral neuropathy. It was statistically significant.  

Ozan et al, observed peripheral neuropathy (43%) as the 

most important risk factor for LEA but it was statistically 

not significant for major or minor LEA.13 An 89 patients 

(78%) in group A and 23 (89%) in group B in present 

study had peripheral vascular disease. Like other 

developing countries, in the absence of vascular 

intervention and revascularization services, PAD was the 

most significant factor responsible for major LEA in 

present study.  Similar data has been reported in previous 

studies.9,20 Most recently peripheral artery disease was 

reported as independent   risk factor for DFU and its 

progression to amputation by Mills and Amstrong DG et 

al.31,10 Ozan et al, found PAD in 56% cases but the rate 

was not significantly different between two groups of 

minor and major amputation.12 A study from Sudan 

reported that significant factors associated with major 

LEA included ischaemia, neuropathy, depth of wound 

and grade of infection. Vishvanathan V et al, also 

confirmed that approximately 85% of their study subjects 

had the presence of neuropathy and 35% had PVD and 

retinopathy. A 21.4% and 24.2% had nephropathy and 

cardiovascular disease respectively.16 The amputation is 

reported to be ten times higher in patients with end stage 

renal disease than without dialysis. Previous studies 

showed that elevated serum creatinine levels were useful 

in predicting limb loss.32-34 In present study also renal 

function was impaired in 56% (63) patients in group A 

and 79% (20) in group. End stage renal disease was 

significantly higher in (75%) patients with major 

amputation. Reports regarding the role of hypertension as 

a predictor of LEA is conflicting. In present study 65 

(57.5%) in group A and 15 (57.6%) in group B were 

hypertensive. Difference between two was statistically 

insignificant. While Zubair M et al, Pemayun TG et al, 

have shown an association of LEA with hypertension but 

on the contrary study conducted by Lehto et al, reported 

that hypertension was not a significant predictor for LEA 

incidence.19,20,25 

In present study 59 (52.3%) in group A and 14 (53.9%) in 

group B were dyslipidemia. The difference between two 

groups was not statistically significant. Zubair M et al, 

Pemayun TG et al, demonstrated that dyslipidemia was 

associated with risk of LEA whereas Chaturvedi et al, 

from the WHO multinational study failed to demonstrate 

that serum cholesterol, LDL-cholesterol, and HDL-

cholesterol as significant risk factors for LEA.20,25,35 Jain 

et al, also concluded that three patients (8.82%) who 

underwent major amputation had diabetes alone, 14 

patients (41.18%) had diabetes and hypertension and 17 

patients (50%) had diabetes, hypertension and 

dyslipidemia.17  

CONCLUSION 

After identifying male sex, duration and control of 

diabetes, duration of ulcer, infection and se-verity of 

diabetic foot ulcer, peripheral neuropathy ,peripheral 

arterial disease as definite independent risk factors for 

major lower extremity amputation, authors conclude that 

to decrease social-economic  burden on the society and to 

avoid psychological trauma to the patient, amputation 

rate  and grade of amputation can be minimized 

essentially by  patient education, proper foot care and 

multidisciplinary team effort to control DM, to prevent 

diabetic foot ulcer, to adequately treat DFU and  to 

prevent it’s recurrence by  keeping in mind and managing  

associated peripheral artery disease, peripheral 

neuropathy, chronic renal disease. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha 

Fernandes JD, Ohlrogge AW, et al. IDF Diabetes 

Atlas: global estimates of diabetes prevalence for 2017 

and projections for 2045. Diab Res Clin Pract. 2018 

1;138:271-81. 

2. Wild S, Roglic G, Green A, Sicree R, King H. Global 

prevalence of diabetes: estimates for the year 2000 and 

projections for 2030. Diab Care. 2004;27(5):1047-53. 

3. Unwin N. Epidemiology of lower extremity 

amputation in centres in Europe, North America and 

East Asia. Br J Surg. 2000;87(3):328-37. 

4. Reiber GE, Boyko EJ, Smith DG. Lower extremity 

foot ulcers and amputations in diabetes. Diab Am. 

1995;2:409-27. 

5. Nouvong A, Armstrong DG. Diabetic foot ulcers. 8th 

ed. Rutherford’s vascular surgery. 2014;2: 1816-35.  

6. Boulton AJ, Vileikyte L, Ragnarson-Tennvall G, 

Apelqvist J. The global burden of diabetic foot disease. 

Lancet. 2005;366(9498):1719-24. 

7. Reiber GE, Vileikyte LO, Boyko ED, Del Aguila M, 

Smith DG, et al. Causal pathways for incident lower-

extremity ulcers in patients with diabetes from two 

settings. Diab Care. 1999;22(1):157-62. 

8. Lipsky BA, Berendt AR, Cornia PB, Pile JC, Peters 

EJ, Armstrong DG, et al. 2012 Infectious diseases 

society of America clinical practice guideline for the 

diagnosis and treatment of diabetic foot infections. 

Clin Infect Dis. 2012;54(12):e132-73. 

9. Resnick HE, Carter EA, Lindsay R, Henly SJ, Ness 

FK, Welty TK, et al. Relation of lower-extremity 

amputation to all-cause and cardiovascular disease 



Bal BS et al. Int J Res Med Sci. 2019 Mar;7(3):1190-1195 

                                                        
 

      International Journal of Research in Medical Sciences | March 2019 | Vol 7 | Issue 3    Page 1195 

mortality in American Indians: the strong heart Study. 

Diab Care. 2004;27(6):1286-93. 

10. Armstrong DG, Andrew JM, Boulton MD, Sicco A. 

Diabetic foot ulcers and their recurrence. N Engl J 

Med. 2017;376:2367-75.  

11. Unwin N. Comparing the incidence of lower extremity 

amputations across the world: The global lower 

extremity amputation study. Diabe Med. 1995;12:14-

18. 

12. Wagner FW. A classification and treatment program 

fordiabetic, neuropathic, and dysvascular foot 

problems. AAOS Instr Cours Lec.1979;28:143-65. 

13. Ozan F, Gurbuz K, Celik I, Dursun ZB, Uzun E. 

Evaluation of major and minor lower ex-tremity 

amputation in diabetic foot patients. Turkish J Med 

Sci. 2017;47:1109-6. 

14. Abbott CA, Carrington AL, Ashe H, Bath S, Every LC, 

Griffiths J, et al. The north-west diabetes foot care 

study: incidence of, and risk factors for, new diabetic 

foot ulceration in a community-based patient cohort. 

Diabe Med. 2002;19:377-384. 

15. Imran S, Ali R, Mahboob. Frequency of lower 

extremity amputation in diabetics with reference to 

glycemic control and Wagner's grades. G J Coll 

Physicians Surg Pak. 2006;16(2):124-7. 

16. Vishvanathan V, Kumpatla S. Pattern and causes of 

amputation in diabetic patients-A multicentric study 

from India. JAPI. 2011;59:148-51. 

17. Jain AK, Varma AK. Major amputations in diabetes-an 

experience from a diabetic limb Salvage centre in 

India. Diab. 2012;14:41-18.   

18. Latif S, Batool F, Malik K, Hina S. Wagner’s grades in 

patients undergoing lower extremity amputations in 

relation to diabetes. Rawal Med J. 2016;41(4):446-9.   

19. Lehto S, Ronnemaa T, Pyorala K, Laakso M. Risk 

factors predicting lower extremity am-putation in 

patients with NIDDM. Diab Care. 1996;19:607-12.  

20. Pemayun TG, Naibaho RM, Novitasari D, Amin N, 

Minuljo TT. Risk factors for lower extremity 

amputation in patients with diabetic foot ulcers: a 

hospital-based case-control study. Diab Foot Ankle. 

2015;6(1):29629. 

21. Flores Rivera AR. Risk factors for amputation in 

diabetic patients: a case-control study. Arch Med Res. 

1998;29:179-84. 

22. Jeffcoate WJ, Harding KG. Diabetic foot ulcers. 

Lancet. 2003;361:1545-1. 

23. Yesil S, Akinci B, Yener S, Bayraktar F, Karabay O, 

Havitcioglu H, et al. Predictors of amputation in 

diabetics with foot ulcer: single center experienced in a 

large Turkish cohort. Hormones. 2009;8:286-95.  

24. Adler AI, Erqou S, Lima TA, Robinson AH. 

Association between glycated haemoglobin and the 

risk of lower extremity amputation in patients with 

diabetes mellitus-review and meta-analysis. Diab. 

2010;53(5):840-9.  

25. Zubair M, Malik A, Ahmad J. Incidence, risk factors 

for amputation among patients with diabetic foot ulcer 

in a North Indian tertiary care hospital. Foot. 

2012;22(1):24-30. 

26. Lipsky BA, Sheehan P, Armstrong DG, Tice AD, Polis 

AB, Abramson MA. Clinical predictors of treatment 

failure for diabetic foot infections: data from a 

prospective trial. Int Wound J. 2007;4:30-8. 

27. Santos VP, Silveiria DR, Caffaro RA. Risk factors for 

primary major amputations in diabetic patients. Sao 

Paulo Med J. 2006;124:66-70. 

28. Upchurch Jr GR, Keagy BA, Johnson Jr G. An acute 

phase reaction in diabetic patients with foot ulcers. 

Cardiovasc Surg. 1997;5(1):32-6. 

29. Pittet D, Wyssa B, Herter-Clavel C, Kursteiner K, 

Vaucher J, Lew PD. Outcome of diabetic foot 

infections treated conservatively. Arch Intern Med. 

1999;159:851-6.  

30. Sadriwala QS, Gedam BS, Akhtar MA. Risk factors of 

amputation in diabetic foot infections. Int Surg J. 

2018;5(4):1399-402. 

31. Mills Sr JL, Conte MS, Armstrong DG, Pomposelli 

FB, Schanzer A, Sidawy AN, et al. Society for 

vascular surgery lower extremity guidelines 

committee. The society for vascular surgery lower 

extremity threatened limb classification system: risk 

stratification based on wound, ischemia, and foot 

infection. J Vascular Surg. 2014;59(1):220-34.  

32. Eggers PW, Gohdes D, Pugh J. Nontraumatic lower 

extremity amputations in the Medicare end-stage renal 

disease population. Kidney Int. 1999;56(4):1524-33. 

33. Widatalla AH, Mahadi SE, Shawer MA, Elsayem HA, 

Ahmed ME. Implementation of diabetic foot ulcer 

classification system for research purposes to predict 

lower extremity amputation. Int J Diab Develop 

Countries. 2009;29(1):1.  

34. Miyajima S, Shirai A, Yamamoto S, Okada N, 

Matsushita T. Risk factors for major limb amputations 

in diabetic foot gangrene patients. Diab Res Clinic 

Practice. 2006;71(3):272-9. 

35. Chaturvedi N, Stevens LK, Fuller JH, Lee ET, Lu M. 

Risk factors, ethnic differences and mortality 

associated with lower-extremity gangrene and 

amputation in diabetes. The WHO multinational study 

of vascular disease in diabetes. Diabetol. 2001;44:S65-

71. 

 

 

 

 

 

 

 

 

Cite this article as: Bal BS, Khanna G, Bhardwaj A 

Singh K. Evaluation of risk factors for lower 

extremity amputation in diabetic foot ulcer: a 

hospital based observational study in Northern India. 

Int J Res Med Sci 2019;7:1190-5. 


