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ABSTRACT

Major limb arnpulation is reported to be a major but pieveiitalrle public health 
pi'oblem that is associated with protound economic, social and psychological 
effects on tire patient and family. The pur pose ol this sttrdy was to outline 
the patterns, iirdications atrd short term conrplications ol' major limb ampit- 
tations and rehabilitatir^n. This is a study that was conducted at a voluntary 
ceittr'e among the amputees fr'om 2010-2011 Eebruary 2010. All patierrts who 
underwent major limb amputati(.>n were, after' itrfonned conserti for the stird), 
enrolled into the study. Data were collected trsirtg a ciuestiortrtaire

A total of .500 patients were entered into the sttrdy. 'Hteir' ages rarrged betweerr 
2-78 year's Males oirtnurnbered females by a ratio of 2:1. The rrrajority of 
jjatierrts had primary or no formal education atrd were uuerttploxed. The most 
coiTtrirorr indication for ntajor lintb airtputation w'as diabetic loot complications 
in 43.(3 per cent, followed by trauma irt 37.2 per cerrt arrd vascular disease in 13.(3 
per cent respectively. Below knee amputation was the irrost cortrrnort procedure 
performed irt 55.2 per cettt. Tliere w'ere 1(3 bilateral limb arttputees.

Complications of diabetic foot ulcers arrd tr'aunta restrltirtg frortt r'oad traffic 
crashes were the ntost cortmtott ittdicati(ms for ntajor lintb arrtputatioit in our 
ertvironment. The ntajority of these amputations are preventaitle by provisiott 
of health education, early presentation and ap|)ropriate rnarragement of the 
common indications. Mu.sculoskeletal pathologies often develop as secondary 
complications in people with amputation, which may affect their ntobility and 
quality of life. Prosthesis is a step ahead iit the life of ait amputee that would 
allow patients to e.\perience some sensation of "feeling'’ again. Not only does 
this make for a truly significant return to some level of normalcy, but it also



greally ini[)rovcs the iuiictionalily of replaceineiU devices. Wliile tlie effecl of 
replacement prosthetics is to inif)rove quality of life for patients, the ultimate 
goal is tile restoration of initial quality of life
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Introduction

l.imb amputation is one of the; most ancient of all surgical procedures with 
a histoiT of more than 2.50()years dating back to the time of Hippocrates ( 
Van 199.5). I;imb loss is one of th(' most physically and psychologically dev­
astating evemts that can happen to a person ( Paudel et al 2005).Not only 
do the lower limb amputation causes major disfigurement, it renders people 
less mobile and at risk foi' loss of independence (Gitter and Bosker 2005). 
Amputation ha.S been practiced for punitive, ritual and therapeutic reasons 

. including trauma, peripheral vascular disease, tumor, infection and congenital 
anomalic's (Htnaru ct al 200^1). Limb amputation is considered the last resort 
when limb salvage is itnpo.ssible or when the limb is dead or dying, viable but 
non functional or endangeritig the patient’s life person ( Paudel et al 2005). 
Llnfortunately, most often patients in developing countries pre.sents late when 
limb salvage is not a viable option

The incidences of different pathologies leading to limb amputation have 
been reportc'd to vaiy from one place to the other. In developed countries 
peripheral vascular disease tanks first as cattse for amputation whereas trauma, 
infections, uncontrolled diabetes mellitus and malignancies are the leading 
cause Ibr amputation in developing countries( Abou-Zamzam 2003).Most 
amputee patitmts in developed countries are older than OOyears of age, and 
80-90% of lower limb amputations are performed as a result of vascular prob- 
l(!ms f Masood et al 2008). “Major" limb loss is defined as amputation above the 
elbow, below the elbow, above the knee, below the knee, or the foot. “Minor” 
limb loss is flefined as amputation of the hand or digits (fingers or toes) (Tseng 
et al. 2007). Lower limb amputations are much more frequent than upper limb 
and are most common!)' the result of disease followed by trauma.

Yet with appropriate rehabilitation, many people can learn to walk or func­
tion again and live high quality lives.

Lower limb amputation

This studv is aimed at the lower limb amputee populaticm. /\s compared to the 
upper limb amptitees, the lower limb amputees experience more changes in 
their life after the amputatitin (Rommers el al 1997). Incidence of low'cr limb



amputation is also greater than the upper liinb. There is meagre' datti I'egard- 
ing the overall incidence and etiological background ol lower limb amputa­
tion in India. According to World Health Organization, India has the highest 
number of road accidents in the world with ]6.(S fatal injuries per 100,000 
population, and 38.9 non-f'atal injuries [)cr 100,000 f)opul:uions as })('r the 
data from 2006 (Dcmet 2003). From these figures, it can be postulated that 
traumatic road accidents would be a signilicant cause of lower limb amputa­
tion. A cross-sectional study reported vehicle accidents as the major cause of 
amputation (Ziegler-Graham 2008). Apart from road accifU'nts, train accidents 
especially due to over-crowding, and other traumatic injuries clue to infrastruc­
tural challenges posed by increasingly growing population and raj)idly expand­
ing economy would be contributing towards this ( WHO 2009).An optimum 
access to healthcare within the stipulated time that the' injured limb could be 
saved from infection is crucial. However, delays due to civil formalities in case 
of accidents and the quality of treatment being received by the individual may 
determine the outcomes after amputation.

Following traumatic accidents, diabetes mellitus is tlie second, rnajor cause 
of lower limb amputation in India. As a matter of fact, India is the diabetic 
capital of tbe world, and by 2030; India will have the highest number of dia­
betic people in the world (WHO). As per the estimates of the World Diabetes 
Foundation, about 40,GOO lower limb arn|;)utations are performed each year 
in India due to diabetic complications. Studies conducted by Viswanathan 
et al (2007) about diabetic foot complications in India ])rojected that almost 
90 per cent of the people had diabetic foot infection’, 30 per.cent of Which 
underwent a major amputation, and 70 per cent a minor amputation. It has' 
also been reported that primarily socio-cultural practices are a cause of dia­
betic foot infection in India. Also, vascular problems are on rise due to ageing 
population. Only a very few studies have been done recently in amputees about 
diabetic foot ulcers leading to amputation and about depression and psychiat­
ric issues in the amputee population. Malik et al (201.0) found Quality of life 
to be poor in traurnatically handicapped patients, and Found it to be worse 
when they had p.sychiatric morbidity. From these perspectives, it is imperative 
to utiderstand amputees’ adjustments to arnyautation and jjrosthesis and sati.s- 
faction with ])rosthcsis, as it could have an effect on tlie use of prosthesis and 
thereby their Quality of life (Mozumdar 2010)

Methods

The yjrimai'y aim of this study was to investigate key conditiqns'associated witli 
lower extremity amyjutations in Coimbatore. Secondary objectives were to



cleLennine llie influence of age and sex on lower extreniiiy arnputadons and 
lo deLennine the pattern, indications and short-term outcome of major limb 
amputations.

Study design
Tliis was a study involving all patients who underwent major limb amputations 
at Coimbatore from 2010-2012.

Study population
The study |)opulation included all [)atients of all age group and gender who 
tmderwent major limb amputations and rehabilitated with the lower limb pros- 
tlu*sis at a voluntary centre in Coimbatore within the period of study.

Selection criteria
.A.11 patients of all age groujD and gender wlio underwent major limb amputa­
tion who consented lor the study were included in the study.

Data collection and analysis

Fio-iur.l Diabetic Footo

Data were collected using a questionnaire. Data included in the questionnaire 
wei'c: demographic data (e.g. age, gender, education level and occupation 
status) and clinical data ((,‘.g. indications, level of amputation, post-operative 
complications.

Results

A total of 500 patients underwent major limb amputations during the study 
period. The patients were aged 2-78years .The majority of patients 482 (96.4 %) 
were aged above 10years of age. (Table 1) 475 patients (95 %) were males and



females were 25 (5 %) The modal age group was 41-50years ;Tlu' majority of 
patients (382; 76,4%) had primary or no formal etlueation. Three hundred 
and twenty five (65 %) patients were unem])loy('d.

Table 1 Age group distribution

Age group (years) Number o f patients Percentage

0-10 18 3.6
11-20 36 7.2
21-30 90 18
31-40 41 8.2
41-50 129 25.8
51-60 102 20.4
61-70 59 11.8
>70 25 5

Complication of diabetes mcllitns was the main indication for the major limb
amputations in 218 (43.6%) patients followed by trauma in 186 (37.2%)
patients and vascular disease in 68 (13.6%0 patients resj:>ectively.

Table 2 Indications for amputations

Indication Frequency Percentage

Diabetic foot 218 43.6
Trauma 186 37.2
Peripheral vascular disease 68 13.6
Malignancy 24 4.8
Congenital limb deformity 4 0.8

Trauma (mainly road traffie accidents and falls) and malignancies were 
most common indications for amputations in young adults (2'"' to 3"' dec­
ades) whereas complications of diabetes and peripheral vascular diseases 
were the main indications in the to 5'*' decades of age. Congeihtal limb 
deformities were the most common indications in children aged I'Oyears and 
below.

Age group versus indications (Table 3)

The major indications for upper limb amputations were trauma (37.2%) and 
malignancies (4.8 %) while diabetic gangrene (43.6%) and trauma (37:2%) 
were the most common causes of amputation in lower limbs.



Figure 2 Crush Injury-RTA

'Fable 3 Age group versus indications for I,imb amputations

Age group D.F Tr P\0D M CLD T

0-10 _ _ _ 4 . 4
11-20 - 28 - 6 - 34
21-30 - 82 - 8 - 90
31-40 4 40 - - - 44
41-50 92 99 16 6 - 136
51-60 68 8 18 - - 94
61-70 44 4 16 4 - 68
>70 10 2 18 - - 30
Total 218 186 68 24 4 500

D.F-Diabelic Foot; li-'l'raunia; I'VD-l’eliphcral Vascular Disease; M-Malignyincy; CLD-
Congenital Limb Disorder

Levels of amputations

Tliere were 10 bilateral limb amputations. A total ot 276 patients (55.2%) had 
below knee amputation with 23.2 per cent, 30.6 per cent and 1.4 per cent on 
the right, left and bilateral leg amputation, about 44.8 per cent had above knee 
amputation with 25 per cent, 18 per cent and 1.8 per cent on the right, left and 
bilateral leg amputation respectively.

Prostheses

A prosthetic device is intended to a.ssist with ambulation and performance of 
daily life activities. However wearing a prosthesis that does not fit correctly can 
lead to complications which can adversely affect the gait and activity level of



A)n()ulatio)i Rnlunuik -  Rrntl/emling with Prosthetic Rehabilitation 

Table 4 Levels ol' ampul.atioiis

Level of amputation Below knee amputation

Right Leg Left Leg Bilateral

Frequency 116 153 •7
Per cent 23.2 • .30.6 1.4
Total 276

Above knee amputation

Level of amputation Right Leg Left Leg Bilateral

Frequency 125 90 9
Per cent 25 18 1.8
Total 224

people with amputation (Paul 2012). Ajjproximately 68 to 88 per cent of people 
with amputation wear prosthesis at least 7 hours a day to aid mobility and per­
formance of even-day activities (Breakey 1976). Only a small number of people 
with amputation do not wear tlieir prosthesis ibr at least part of the day. The vast 
majority of people Hath amputation who use prosthesis walk Hath at least one 
gait deviation as a result of improper prosthetic fit or alignment, lack of proper 
gait training, development of poor habits, or compensation for a .secondary' 
physical limitation. Over time, the altered forces on the skeletal and soft tissues 
of the intact limb can lead to degenerative conditions (Taillefer et al 2003)

Firrure .3 Prosiheic limb

Regardless of the cause of the gait deviation, people with amputation spend 
more time on the intact limb than the prosthetic limb during ambulation



(Sheiiuaii 1999). As a result, the load that people with amputation place on 
their intact limb is trrealer than the force that people wiihoul amputation exert 
on thchr lowei limbs during natural cadence walking (Pohjolainen et al 1990). 
Long-term ex[)osure to higher repetitive loading lorces leads to the degenera­
tion of weight-bearing joints and subsequent Joint pain (Walker etal 1994). ' 

With a ’‘good prosthetic tit," the. forces acting across the joints of the con­
tra lateral limb of a person with transtibial amputation are not significantly 
greater tlnin the foices acting across the Joints of a person without amputation 
({ones 1997). However, if good prosthetic fit is not tnaintaitied throughout 
the wearer's lifetime, minor compensations can increase stress on the contra 
lateral limb and possibly predispose the long-term prosthesis wearer to prema­
ture degenerative arthritis (Burger e al 1997). Hurley et al. also suggested that 
people with amputation might walk slower than people without amputation in 
an attempt to reduce the forces placed across the Joints of their contra lateral 
limb (Nolan et al 2003).

4

Socket Fit and Prosthetic Alignment

Between 30 and 100 per cent of people with lower- limb ampuLvtion report 
problems that cause discomfort or residual-limb complications that alter their 
w'alking ability (Engsberg et al 1994). Their inability to walk interferes with daily 
activities and prevents them from wearing their prosthesis, which ultirnatelv 
reduces quality of life (Murray et al 1983). Only 43 per cent reported satisfac­
tion with the comfort of their prosthesis and 24 per cent reported skin irritation 
and wounds due to prosthesis use. vVlthough many subjects with amputation 
complained about their prosthesis, the majonty were satisfied enough with iLs 
overall performance to use it most of the day (Engsberg et al 1993).

While socket fit may be considered the most important parameter in the sttc- 
ce.ss of low'er-limb prosthesis, correct alignment also affects walking ability and



strc'ss on tlu' coiitrn lateral limb (Silvcr-'Flioin (M al 199G). Aligninem of pros- 
tlu'sis is the relative p(^siiion and orientation of the j)rosthetic components and 
alfeets eomrorl, Inneiion, and eosmesis. Iinproi)er alignment can contribute 
to poor socket lit; eitlu'r wonld result in undesirable pressure distribution at 
the residual-liinb/socket interlace and cause discomlort, pain, and potential 
tissue breakdown (Suzuki 1972). Currently, the effects of alignment on the gait 
of j)cople with am])iitation are not fully understood and acceptable alignment 
a])pears to range (Engsberg et al 1991).

Clinical implications and future research

Studies are needed to determine the differences between socket designs and 
prosthetic components with respect to forces placed on the contra lateral limb 
and spine (Herzog et al 1985). Similaily, studies that investigate prosthetic 
socket alignment and prosthetic length and the relationship to the hip, pelvis, 
and spine in people witli tiansfemoral amputation may have significant clinical 
value. Studies investigating therapeutic interventions such as balance training, 
strengthening, gait training, and other movement strategies should be investi­
gated witli respect to load sharing with the prosthetic limb and to stress reduc­
tion on the contra lateral limb (Menard et al 1992). Finally, research explor ing 
the effects of physical conditioning, especially to stabilize the trunk muscles 
to r educe back pairr arrd irraiirtaiir an active lifestyle, nray guide clirriciarrs aird 
prosthesis users alike (Schneider et al 1993).

Conclusion

Coinplicatioirs of diabetic foot ulcers arrd trauma resultirrg front road traffic 
crashes were the most conrrnon indications for major limb amputation in our 
environment. The majority of these indications are potentially preventable 
tlirougb provision of healtli education, early preseniaiiorrs and adequate treat- 
nrent of these corrditions (Nolan et al 2003). Good diabetic control and early 
recognition and managenrent of risk factors for foot complications, measures 
on prevention of road traffic crasbes and coimmmity liealih education to 
encourage early presentation to hospital will reduce the number of patients 
undergoing major limb amputations in this region and subsequently reduce 
the number of amputee.

Musculoskeletal patliologies often develop as secondary complications in 
people with amputation, which may affect their mobility and Cjuality of life 
(Engsbei'g 1991). An alteration of biomechanics occurs with the use of one 
or more proslheses. Individuals with amputation tend to favor their intact



limb and stress it more durinj^ mobility and daily <u:ti\ities (Zernicke 1985). 
This tendency can cause degenerativ'c' chani>es ot the intact limb, such as 
osteoai tin ilis ol the knee and/or hip joints. Since [)eople with ampuUUion 
spend less lime on their residual lind), osteopenia and subsequent osteoporosis 
orien occur secondary to insuflicieni loading ol the bones (Zernicke 1985). 
Prosthetic lit and alignment c;m inlluence posture and comfort, which may 
})romole greater ecjual force distribution across the intact and prosthetic sides 
during gait and tentatiyeh-decrease the susceptibility to osteoarthritis.
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