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Abstract 
 

bjective: 
Lower Extremity Amputation (LEA): is defined as the complete loss in the transverse 
plane of any part of the lower limb, and categorized as(1): (1) Minor (i.e. at or below the 

ankle joint).  (2) Major (i.e. above the ankle joint). 
Method & patients:The aim of this study is to determine the common causes of non-traumatic 
L.E.A. It is a retrospective study of (138) patients, with 149 lower limbs treated by amputation 
for different causes in Al-Hussein general and Al-Abass private hospitals in Karbala, in the 
period between Sep, 2002 through Sep, 2007, excluding cases due to trauma, military and army 
attacks. 
Results: Diabetes is a major risk factor for LEA and form (78.5 %) of cases with different 
presentations. The important risk factors were infected deep ulcer in neuropathic foot (26 cases), 
late stages of infected foot (38 cases) and arteriosclerosis (51 cases) presented as gangrene in one 
toe or more. Patients with loss of protective sensation, loss of education and preventive program 
and neglect the ulcer or mild injury to complicate and presented in late stages end with 
amputation. Non-diabetic peripheral vascular disease (17%) is the 2nd cause; it is either 
arteriosclerosis or Beurger disease. Other rare causes were primary malignant bone tumor (3%) 
and other miscellaneous causes such as non-diabetic chronic osteomylitis (1.5%). Minor 
amputations were 61 limbs (i.e.41%) but major amputations were 88limbs (59 %). (19) Patients 
from diabetic group had history of previous major amputations in the same side or other limb, 
and (11) of them done during the study period, so considered as risk factor. 
Conclusion:Diabetic foot is the most common cause of LEA, and reduction in the number of 
amputation can be achieved if the patient is directed to foot-care programs. The diabetics need 
comprehensive care, included good endocrine control, education on endocrine control, yearly 
foot screening by multidisciplinary foot-care team. The patients should instructed to pay 
meticulous attention to foot wear, foot hygiene, to cutting nail and daily foot inspection to 
reducing the risk of an injury that can lead to heel ulcer and amputation.   
Key wards: Lower extremity amputation, Diabetes, peripheral vascular disease, foot ulcer, 
gangrene, peripheral neuropathy and infection. 
 
Introduction 
  Amputation is the most ancient 
disease of all surgical procedures.(2)                                                        
LEA is defined as the complete loss in the 
transverse plane of any part of the lower 
limb(1), the highest incidence in the 50-
75yrs.(2); predominantly (75%) are males. 
Amputation should be considered when part 
of a limb is Dead, Dangerous and Damn 

nuisance (i.e. worse than no limb)(3). 
Peripheral Vascular Disease (P.V.D.) with or 
without diabetes mellitus account for almost 
of all amputation (2,-4). Other rare causes are 
sepsis (lethal or recurrent), malignant tumor 
and sever gross malformation (4) .  
L.E.A. either (1) minor (limb save), mean 
remove one or more toes alone (digital 
amputation) or with metatarsal bones (ray 

O
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amputation) (2) major amputation (limb 
loss), is through ankle joint (e.g. Syme's) or 
Below Knee Amputation (B.K.A.) or Above 
Knee Amputation (A.K.A.) (1) .                     
  A high incidence of amputation can 
reflect a higher disease prevalence, late 
referral, limited resources, or a particularly 
interventionist approach by specialist team(5). 
Conversely, a low incidence of amputation 
can indicate a lower prevalence or severity, 
good management of diabetes in primary and 
secondary care.(5)                                                   

Method & Patients  
  It is a study of (138) patients with 149 
of non-traumatic L.E.A. for different causes 
done in Al-Hussein general hospital and Al-
Abass private hospital in Kerbala in a period 
between sep.2002-sep.2007 were analyzed. 
(excluding cases due to trauma, military and 
army attacks)  

  Patients age, sex, the disease and 
mode of presentation, type of amputation, its 
site and side, history of previous amputation 
in the same limb or in the contra lateral one.                           
P.V.D. was defined from the history of 
ischemic features such as claudication pain, 
skin colour changes and/or absence of 
peripheral pulses, and Doppler or 
arteriography (if performed). D.M. was 
considered from the history and blood sugar 
level, and its presentations were divided as 
sepsis (subdivided into chronic localized 
osteomyelitis, and acute deep extensive 
infection), deep non-healing ulcer, Charcot 
osteoarthropathy or gangrene (dry or wet). 
Diabetic patients with superficial ulcers, 
abscess and cellulitis that responded to 
conservative treatment and minor surgical 
procedure were excluded from this study. 
Malignant bone tumours were diagnosed 
from presentation, radiological signs, and 
histopathological results. 
 

Results 

4345273445104
8861149

149138Total   
Ch. O.M.        

Malignant

P.V.D.

Diabetes
Mellitus 

Disease   

--15----5  1015  Heel ulcerUlcer
( 26 ) 

9 2 ----3 8 11 Acute inf.

--3 11138 19 27  Ch. OM Sepsis
(35)

  

107 pts

AKA BKARay. Dig.  FM
MajorMinor    

Type of AmputationSex  No.  of 

limbs
Presentation

No. of Pt

----813 7 1421Dry localizedGangrene
( 51) 

----4 73 8 11 Forefoot ulcer

Male (104), Female (45). i.e. M/F 2.3/1     The mean age was (59) yrs   (ranged 15 -- 92 yrs).

------11---22Ch. Discharging sinus2

1------------11Ewing’s tumor

4----------31   4        osteosarcoma5

3--------33Beurger’ disease

145--371522Arteriosclerosis 24 pts

--2 -------2 2  Charcot’ arthropathy     (2)

11 3----5 914Wet gangrene

412----4 12 16 Dry Extensive

(149) lower limbs for (138) patients were 
treated by amputations for different reasons 
were studied. Male (96), female (42). The 
mean age was (59) yrs (ranged from 15 to 92 
yrs). Diabetics were (107), non-diabetic 

P.V.D. (24), malignancy (5) and (2) patients 
were non-diabetic chronic osteomyelitis.                                 
  Diabetic patients presented either as 
(1) sepsis (38) limbs or (2) gangrene (51) 
limbs with signs of P.V.D. or (3) non-healing 
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ulcers (26) and (4) tow patients with 
Charcot's osteoarthropathy. Diabetics with 
sepsis either (a) chronic osteomyelitis of 
metatarsal bones and / or toes (+-) non-
healing discharging sinuses (27) limbs (four 
of them diagnosed as diabetes mellitus for the 
first time) and usually treated by minor 

amputations after failure of conservative 
measures or  (b) acute deep extensive 
infection (11) cases (unresponsive to 
antibiotics and surgical debridement) needed 
major amputations. Those with deep non 
healing ulcer (grad 2-3 of Wagner's 
classification) were (26) limbs.  

(a) pre-ulcerative lesion  
(b) bony  deformity 

High-risk foot 0 

Superficial ulcer, with partial or full-thickness skin involvement 
but does not include tendon, capsule or bone. 

1 

(a) Deep ulcer penetrating to tendon, bone, or joint. or fascia 
(b) No abscess or Osteomyelitis 

2 

Deep ulcer with abscess or osteomylitis 3 
Localized gangrene.( portion of forefoot) 4 

Extensive gangrene (the entire foot) requiring a major 
amputation 

5 

Wagner's classification (6) 
  The ulcer site either in the heal (15 
cases) (fig 1) and usually complicated with 
infection, ended with major amputation or in 
the forefoot (11 cases) (fig. -2-)  and treated 

by minor amputation. Charcot's 
osteoarthropathy (2) cases needed major 
amputations.   

                                            
 

Fig 1.                                                               Fig 2. 
  Diabetics with signs of P.V.D. either 
(a) dry localized gangrene of toes alone (21) 
cases (fig.-3-) (three of them diagnosed as 
diabetes for the first time) or (b) dry 
extensive gangrene (16) cases (fig.-4-) 

treated by major amputations or (c) gangrene 
involving part or whole foot with infection 
(wet gangrene)(14) cases (fig.-5-) treated by 
major amputations. 

                               
Fig 3.                                      Fig 4.                                Fig 5. 

  Non-diabetic P.V.D. were either (a) 
arteriosclerosis (22) cases presented with foot 
gangrene and (5) of them had history of 

vascular surgery (failed) (b) Beurger disease 
(3) cases not improved by lumber 
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sympathectomy and presented with sever rest 
pain.  
  Primary malignant bone tumor were 
(5) cases, four of them were osteosarcoma 
and the 5th was Ewing's tumor and usually 
treated by major amputation.                                   
Minor amputations were (61) cases including 
digital amputations (34) limbs and ray 
amputations (27) cases. Other (16) cases 
needed revisions of procedures from minor to 

major amputation within a 3-months period 
were considered as major amputation.  
  Major amputations were (88) cases 
including (45) BKA and (43) AKA. (19) 
Patients from diabetic group had history 
previous major amputations in the same 
side or other limb, and (11) of them done 
during the study period, so considered as 
risk factor. 

 
Table 2. Show the incidence of amputation sides 

The disease  Rt Lt 
Diabetes Sepsis 20 15 

ulcer 16 8 
Gangrene 21 25 
Charcot's 1 1 

PVD arteriosclerosis 8 11 
Beurgar 2 3 

 2 3 
Malignancy 

Ch. osteomylitis  1 1 
Discussion  
  The loss of a limb is a personal 
tragedy, and is associated with a deterioration 
of functional status and residential status, 
decreased life expectancy (7) with significant 
number requiring long term care(6). 
  Most reports agree that the number of 
amputation performed increase each year(8) ,  
this is primarily the result of an aging 
population with a high incidence of D.M. and 
P.V.D(9). Although male/female ratio varied 
from 1:1(10) up to 2:1(6,4) , in this study, there 
was male predominance (2.3/1) that can be 
explained by males more subjected to more 
foot trauma by wearing shoes and walking. 
Agree with other studies, there was no 
difference between Rt and Lt sides,(11) 
although some author found higher 
prevalence of Rt lower limb amputation in 
diabetic patient (12) .                                     
  Diabetes is a significant factor in 
LEA. (13--15) and in US, 75.000 people lose 
their foot, leg, or toe due to diabetes each 
year (8). L.E.A. is one of the most disabling 
complication of diabetics (16), and its 

incidence is increased from 10 to 15 folds in 
people with diabetic (17, 18).  
  In our series the commonest 
indication for L.E.A. was diabetic foot 
(78.5%) and this agree with incidence in the 
united state (50-75%) (19, 20) and Saudi Arabia 
(21), but more than the incidence in U.K. (20-
50%) (13). We think the important causes for 
this high incidence are inadequate patient 
education and lack of foot-care programs.  
  The pathologic changes that 
necessitate LEA in diabetic patients are 
related to several problems including 
peripheral neuropathy, P.V.D., infection and 
poor wound healing (20). Diabetic neuropathy 
is common complication and leading risk 
factor for LEA(22). Diabetic neuropathy  
include (a) motor, lead to abnormal foot 
muscles mechanism and to structural changes 
(hammer toe, prominent metatarsal heads, 
and claw toe)(20) (b) sensory, resulting in the 
loss of protective sensation(20) and minor 
trauma may lead to skin break and 
ulceration(14). (c) autonomic neuropathy 
causing abnormal blood flow regulation 
leading to dry skin and fissure formation(12) 
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that provides a potential port of entry for 
micro-organism, thus predisposing the skin to 
infection. Of all the ulcers seen in patients 
with diabetes, heel ulcers are the most serious 
and often lead to below-knee-amputation, 
because the capacity of the heel pad for 
shock absorption decline with age(23), and 
with repetitive stress may result in loss of 
skin integrity, ulceration(24) and subsequent 
infection.Diabetics have 15% chance of 
developing foot ulcer during the course of the 
disease (25, 26) and without proper diagnosis and 
treatment; these infected ulcers often lead to 
amputation (27). In our series 13% of diabetic 
patients were with non-healing heel ulcer, 
complicated with deep infection that 
extended to calcaneus bone or along tissue 
planes proximal to the ankle joint and needed 
major amputation. Early detection of foot at 
risk through regular foot examination, 
knowledge of foot hygiene, non-weight-
bearing exercise and good glycemic control 
are cornerstone of proper foot care to 
preventing heel ulceration (28, 29). Regular 
curetting of hyperkeratotic tissues around the 
heel, in addition to gentle cleansing with soap 
and water followed by the application of 
topical moisturizer, help maintain healthy 
skin that can better resist breakdown and 
injury (30). Management of foot ulcers remains 
controversial, but effective management 
should include adequate assessment, and off-
loading of weight during ambulation to 
increase the rate of ulcer healing and 
minimize amputation.(21) Foot ulcer precede 
approximately 85% of all non-traumatic LEA 
in persons with diabetics.(31)   
  Dr. Karel Bakker, a foot specialist 
who is a chairman of the International 
Diabetes Federation, believes that more 
effective foot care and patient education 
strategies would render up to 85% of these 
procedures unnecessary (32).  
  Foot infections are a major 
complication of diabetes mellitus, accounting 
for up to 20% of diabetes-related hospital 
admission(17,26), and according to a study led 

by Texas A&M University, nine out of 10 
non-traumatic LEA are instigated by an 
infection(8). 
  Recent evidence indicates that 
diabetic patients are at greater risk for 
infection because of underlying neuropathy, 
peripheral vascular disease and impaired 
response to infecting organisms(26).  
Inadequate and inappropriate self-care is also 
a major factor(6). Infections may precede or 
follow ulceration and in either instance, 
micro thrombi may formed and gangrene of 
the toes is likely. In our study there were 
(9%) of diabetic patients presented with acute 
deep extensive sepsis involving the foot, 
ankle joint, that did not improved by even 
extensive debridement and heavy doses of 
antibiotics. Several studies have elucidated 
the significance of infection as a predisposing 
risk factor leading to amputation, often in 
concert with peripheral neuropathy, PVD, 
and foot ulceration(33).   
  Charcot's neuroarthropathy in this 
study is (2) cases (i.e. 2% of diabetics) which 
higher than reported by Naghmi (0.12%) and 
lower than the incidence in Shakel study (34).                                             

Over 90% of amputation performed in the 
western world are 2ndary to PVD,(2,13) and the 
increased its incidence is only partly 
explained by increasing number of the 
elderly(9). PVD is the major cause of 
amputation in non-diabetic individual and 
contributes to approximately half of all 
amputations in individual with diabetics(18). In 
our study P.V.D. were (76) (i.e.51% of all 
cases) divided into (a) without D.M. were 
(25) cases and (b) with D.M. were (51) cases. 
In patients with diabetes, PVD typically 
involve the tibial and peroneal arteries but 
spares the dorsalis pedis artery(20). so that 
popliteal and even pedal pulses may felt in 
patient with ischemic toes. (29) patients of 
(43) A.K.A. were due to P.V.D. and (15) of 
them (35%) were diabetics. Although some 
centers of excellence have reported a 
decrease in amputation rate after aggressive 
surgical revascularization(18) but controversies 
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regarding the appropriate assessment and 
management of PVD exist.  
  Fifty four cases treated by minor 
amputation with good prognosis, mostly 
either localized diabetic sepsis or localized 
gangrene or forefoot ulcer. Other (16) cases 
needed revisions of procedures from minor to 
major amputation within a 3-months period 
were considered as major amputation.  
  An individual with D.M. who 
undergoes one amputation for arteriosclerosis 
has a 50% chance of having a second 
amputation within 5years(9) prior major 
amputation considered one of documented 
risk factor(2). In our series (19) Patients had 
history previous major amputations in the 
same side or other limb, and (11) of them 
done during the study period, and all were 
diabetics, except 2 cases (one Beurger and 
the 2nd arteriosclerosis). so considered as 
risk factor. Dr. Craig Walker(7) said 
"Among all the complications from diabetes, 
amputation can be the worst," A number of 
studies have shown the value of 
multidisciplinary teams in reducing 
amputation by up to 50%-85% (35, 36). 

Conclusion 
  Foot complications, including 
ulceration, gangrene and infection are the 
major risk for LEA.  Most ulcer heal if 
managed early, aggressively with appropriate 
pressure relief, orthoses, wound care, 
antibiotics when indicated and metabolic 
control can decrease the number of persons 
with diabetic who undergo amputation. 
  Infection in diabetics is potentially 
serious, so early detection of infection and 
properly treated can be effective to decrease 
the incidence of amputation. Reduction in the 
number of amputation can be achieved if the 
patient is directed to foot-care programs. The 
diabetics need comprehensive care, included 
good endocrine control, education on 
endocrine control, yearly foot screening by 
multidisciplinary foot-care team (consist 

from expertise in orthopedics, vascular 
surgery, endocrinology and podiatry. The 
patients should instructed to pay meticulous 
attention to foot wear, foot hygiene, to 
cutting nail and daily foot inspection to 
reducing the risk of an injury that can lead to 
heel ulcer.   

References 
1. Rayman, Anne, amputation rates? Results 

and benefits of the first prospective study. ( 
Epidemiology, Health Services, 
Psychological Research), Diabetic care; 
8/1/2004.  

2. Robert K. Heck, Jr, Peter G. Garnseale, 
General principles of amputations, 
CAMPBELL'S Operative Orthopedics 
10thEd. (2003) Vol.1 (22): 597-606. 

3. Solomon L., Warwick D.J., and Nayagam S., 
Apley's System of Orthopaedics & Fractures, 
8th Ed. (2001) 12 : 267 

4. J. DOUGALL MORRISON, Amputations, 
Prostheses and Wheelchair, MERCER’S 
Orthopaedic Surgery, 9th Ed. (1996), Vol. 2 
(18): 1255-1284.  

5. W.J.Jeffcoate and W.H. Von Houtum, 
Amputation as a marker of the quality of foot 
care in diabetes, Diabetologia, Vol. 47, No 
12, published online: 11 December 2004. 

6. Craig B Payne, Diabetes-related lower-limb 
amputations in Australlia, MJA 2000, 173: 
352-354. 

7. Medicine World. Org: Diabetes And Lower 
Limb Amputation P: 1-4  

8. Medical News TODAY, Dramatic Increase 
In Lower Limb Amputation In Diabetes, 14 
Sep. 2006 – 0:00 PST.  

9. Einar liederg, Bjorn Persson, Age, Diabetes 
and Smoking in Lower Limb Amputation for 
Arterial occlusive Diseases Acta 
Orthopaedica, Vol. 54, Issue 3 June 1983, P: 
383-388. 

10. Aziz Nather Et-al Epidemiology of diabetic 
foot problems and predictive factors for limb 
loss, Journal of Diabetes and it's 
complications, Vol.22 Issue2, March-April 
2008, P:77-82. 

11. Caroline A Abbott, et al, study of 15636 
patients found no influence of laterality on 
risk of amputations, BMJ 1999, 319 (31 
July). 

12. Coxon JP. Gallen I.P, Laterality of lower 
limb amputation in diaetic patients : 

484



 
 
 
Non-Traumatic Lower Extremity Amputation (The common causes)                           Dr. Mahdi A. Abdul Hussein  

                                                                                                                                                            
Karbala J. Med. Vol.2, No.6,7 Mar.2009 

retrospective audit, BMJ 1999: 318: 367(6 
February). 

13. Judy Harker, Wound healing complications 
associated with lower limb amputation, 
World Wide Wounds, published: September 
2006; p: 1-19. 

14. Reiber GE, Vilekyte L, Boyko EJ, et al, 
Causal pathways  for incident Lower-
extremity ulcers in patients with diabetes 
from two settings. Diabetic care. 1999; 22(1): 
157-162. 

15. Jan Larsson, Jan Apelqvist, towards less 
amputation in diabetic patients, Incidence, 
Causes, Cost, treatment and prevention – a 
review. Acta Orthopaedica Vol. 66, Issue 2 
April 1995; p: 181-192.  

16. Most RS, Sinneck P. The epidemiology of   
lower extremity amputations in diabetic 
individuals. Diabetes Care 1983; 6: 87-91. 

17. Alvin C. Power, Diabetes Mellitus, 
HARRISON'S Principles of internal Medicin 
16th Ed.(323): 2168.  

18. Yahia M. Al-Khalid, Mohd. Y. Khan, Audit 
of a diabetic health education program at a 
large primary Health Care Center in Asir 
region. SAUDI MEDICAL JOURNAL Vol. 
21, (9): 838-842.  

19. Lower Extremity Amputation Episdes 
Among Persons With Diabetes-New Mexico, 
2000, MMWR 52(4): 66-68, 2003. 

20. AD Morris, et-al, Diabetes and lower-limb 
amputation in the community. A 
retrospective cohort study, Diabetic care, 
Vol.21, Issue 5: 738-743. 1998. 

21.  JAMES. WROBEL, JENNIFERA. 
MAYFIELD, GAYLE E. REIBER, 
Geographic Variation of Lower Extremity 
Major Amputation in Individuals with and 
without Diabetes in the Medicare Population, 
Diabetes Care, 5/1/2001.   

22.  Michael S. Pinzurr, Adam Labor and 
Michael Bendar, Peripheral Neuropathy in 
the Hands of Diabetic Patients With Lower 
Extremity Amputations, The AMERICAN 
JOURNAL of ORTHOPEDICS Feb. 2001, 
Vol.xxx (2): 121-124 

23. N. Caturvedi et al, Risk factors, ethnic 
differences and mortality associated with 
Lower-extremity gangrene and amputation in 
diabetes, Diabetology, Vol. 44, September 
2001; P: S65-S71.  

24. Boyko EJ, Ahroni JH, Stensel V, Forsberg 
RC, Davignon DR, Smith DG, A prospective 
study of risk factors for diabetic  

25. foot ulcer. The Seattle Diabetic Foot study. 
Diabetic care. 1999; 22(7): 1036-1042. 

26. E.M. Shankar, V. Mohan, G. Premalatha, 
R.S. Srinivasan and A.R. Usha. Bacterial 
etiology of diabetic infections in    South 
India. European Journal of internal Medicine 
Vol. 16, Issue 8, December 2005, P: 567-570.  

27. C Trautner, B Haustert, G Giani and M 
Berger, Incidence of lower limb amputations 
and diabetes, Diabetic care Vol. 19, Issue 9, 
p: 1006-1009    . 

28. Robert G. Frykberg DPM, MPH, Brain 
Wittmayer DPM and Thomas Zgonis DPM, 
FACFAS, Surgical Management of Diabetic 
Foot Infections and Osteomyelitis, Clinic in 
Podiatric Medicin and Surgery, Vol. 24, Issue 
3 July 2007, p; 469-482. 

29.  Ollendorf DA, Kotsanos JG, Wishner WJ, et 
al, potential economic benefits of Lower 
extremity amputation prevention strategies in 
diabetes. Diabetes Care 1995; 21: 1240-5.  

30. American Diabetes Association Prevention, 
foot care in people with diabetes. Diabetes 
Care 2001; 24: s56-s57. 

31. Harrison-Balestra C, Eaglstein WH, Falabela 
AF, Kirsner RS. Recombinant human 
platelet-derived growth factor for refractory 
non-diabetic ulcer: a retrospective series. 
Dermal Surg. 2002; 28(8): 755-759. 

32. Robert G. Frykberg. An evidence-based 
approach to diabetic foot infections. The 
American Journal of Surgery Vol 186. Issue 
5: 44-54 (November 2003) 

33. Davidson JK, Aloga M, Goldsmith M, 
Borden J, Assessment of program 
effectiveness at grady memorial hospital. In 
Education Diabetic Patients. Steiner S, 
Lawrence PA, Eds. New York, Springer 
1981, p: 329-348.     

34.  Armstrong DG, Lavery LA. Diabetic foot 
ulcers; prevention. Diagnosis and 
classification. Am Fam physcion. 1998; 15; 
57(6): 1325-1332.     

35. Shakel A. Qidwai, M.A. Salam Khan, Syed 
R. Hussain, SAUDI MEDICAL JOURNAL. 
2001; Vol. 22(2): 142-145  

36. Larson J, Apelqvist J. Agardh CD, Stenstrom 
A. Decreasing incidence of a major 
amputation in diabetic patients, acosequence 
of multidisciplinary foot care team approach. 
Diabetic Med 1995; 12: 770-777. 

37. Bild DE, Selby JV, Sinnock P, Browner WS, 
Braveman P, Showstock JA. Lower extremity 
amputation in people with diabetes: 
epidemiology and prevention, Diabetes care, 
1989; 12: 24-31.

 

485




