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Abstract

Original Article

IntRoductIon

In the 1st century “amputation of gangrenous extremity” was 
described by a Roman scientist. Thus, amputation is one of the oldest 
and most serious operations in history[1-3] Latin word “amputare” 
means to excise, meaning the removal of part or all of a body part.[4]

A number of surgical techniques have been described starting from 
Hippocrates, and prosthetic technology made major development 
between the American Civil War 1861–1865[1,5] till date. Thus, 
with surgical skills, development of prostheses also improved, 
with wars acting as stimulation.[5,6] The US influenced the number 
of countries of the world on the improvement of prosthetics.[6,7].

In the USA,[8] 1995, 5-level functional classification was 
adopted (K0, K1, K2, K3, and K4) to describe the functional 
abilities of a person with lower limb amputation (LLA).[8] It has been 
suggested that several factors such as age, time since amputation, 
number, and severity of comorbidities have a significant impact 
on amputee’s course of rehabilitation and mobility.[8,9] According 
to Esquenazi,[10] it is hard to establish the exact number of 
amputations worldwide due to deficiencies in health records.

The pilot project of identifying amputees and fitting 
appliances was initiated in the month of March 2013 by 
ALIMCO-Government of India Undertaking along with 
Rehabs. This was done by conducting various camps held at 
various districts of central Gujarat. The successful completion 
prompted similar projects in the forthcoming years in several 
other districts, “Rehabs” personnel identified and conducted 
the assessment, fabrication, and fitting of appliances.

There are several epidemiological studies reported from 
various countries. The incidence of lower limb amputations 
outweighs the upper limbs. The report by Dinesh[11] states 
that India had approximately 500,000 amputees with 
almost 23,500 expected to be added each year. State to state 
prevalence varies.

Background: The 1986 report of Dinesh Mohan stated India with approximately 500,000 amputees with almost 23,500 expected to be added 
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The present study reviews the LLAs in central Gujarat during 
the last 7 years.

Methods

A retrospective analysis was done of various camps conducted 
in central Gujarat between period, year 2013 to 2019.This 
study analyzes records of all lower limb amputations (LLA) 
for number of amputees, age, gender, site, causes etc. between 
the period.

Procedure
 A retrospective analysis of various camps conducted in central 
Gujarat between period, year 2013–2019. This study analyzes 
records of all LLA for number, age, gender, site, causes, etc., 
between the period.

Results

There were in all 115 camps between the year 2013 and 2019 
Age range of the amputees varied from 7 years to 86 years 
with majority in the range of 21–60 years Number of TTA - 
989 Number of TFA - 407 Males outnumbered females, Major 
cause - trauma, Congenital causes ranged between 1.37 and 
2.26%. 

dIscussIon

Amputation in any individual results in severe stress as it 
is an irreversible option. Refined surgical techniques and 
sophisticated prosthesis cannot replace the loss. Various 
surveys conducted from time to time in India have shown a 
large number of disabled persons, although, in 1986, Dinesh[11] 
reported that in India, the prevalence rate of 1.8% of acutely 
disabled is less than the US 2.8%[11] The census of India in 2011 
reports  persons with disability (PWD) (locomotor) population 
to be 2.22% of the total population, however actual estimate 
of amputees is not known and is likely to vary from state to 
state[5,11,12] According to Dinesh and Sahu et al. 2016,[11,13] 0.62 
amputees/1000 population is the rough incidence and this 
equals to approximately 1 million people with amputations 
in India.

The present study [Table 1] shows details of camps and the 
number of LLAs. The number of prosthetic fittings done ranged 

between 141 and 349 in different years. As seen among the 
LLAs, transtibial amputations were highest in the range of 
57%–69% next being the transfemoral 21%–32%, and about 
10% having bilateral amputations and others. Similar findings 
are supported in various studies.

According to A. Esquenazi 2004[10], the ratio of lower limbs to 
upper limbs amputations is 5:1 based on the etiology related 
to medical morbidities affecting &leading to amputations. 
This study reported 39% trans tibial, 31% trans femoral while 
in upper limb trans radial 15% and trans humeral 8% were 
reported[10],the number of lower limb amputations exceed upper 
limbs as agreed by various studies.[2,4,7,9,10,12]

Pooja and Sangeeta, 2013,[2] reported LLAs to account for 
94.8% and upper limb only 5.2%. Uchytil et al., 2017,[14] 
state that major amputations performed annually globally 
range between 200 and 500/million people and 85% are 
LLAs.

Unnikrishnan et al., 2017,[4] reported LLA to be most common 
and TTA to be 53.1%, while TFA was 37.1%. Raichle et al., 
2008,[15] also reported TTA (56.1%), followed by TFA (30.1%) 
more common. Hawkins et al., 2016,[16] reported 78% having 
TTA. G Singh et al, 2009[17] reported TTA as (67.78%), TFA 
to be 18.84%, foot amputation (9.07%), Symes amputation 
(3.15%)and other amputation (1.16%), bilateral amputation 
accounted for 16.78%, the author also states that this was 
agreed by various studies including surveys conducted by 
United States, Department of Health and Human Services 
that below knee amputation was the commonest  level of 
amputation.

In the present study (table 2) between the years 2013 - 2019, 
4.29 % and 7.56 % amputees were < 21years of age; and 
10.89% to 19.59% of amputees were >61 years of age.10.47 
% to 26.92 % amputees fell within the age range of 21 to 60 
years. According to 2004 Alberto E[10], amputations number by 
age are difficult to acquire. The author of this study reported 
60% of the amputees to be in the age range of 21 and 64 years 
and 10% only are under 21 years of age.

Raichle et al., 2008,[15] reported the mean age to be 
54.36 ± 14.62, range varied from 19 to 92 years. In 2008M. 
Asano et al.,[15] also reported the average age as 61.9±15,7 
years and in the different age  ranges viz in 23-55 years 

Table 1: The details of camps between the years 2013 and 2019 and the cases of lower limb amputations seen both in 
camps and clinic

Serial number Year of camp Number of camps TFA/AK (%) TTA/BK amputations (%) Bilateral/others (%) Total
1 2013 16 61 (27.6) 137 (61.99) 23 (10.4) 221
2 2014 4 46(24.1) 125 (65.44) 20 (10.47) 191
3 2015 17 90 (30.9) 167 (57.38) 34 (11.68) 291
4 2016 20 65 (32.66) 117(58.79) 17 (8.54) 199
5 2017 32 81 (23.2) 239 (68.48) 29 (8.3) 349
6 2018 26 33 (21.15) 106 (67.94) 17 (10.89) 156
7 2019 0 31 (21.98) 98 (69.5) 12 (8.51) 141
TFA/AK: Transfemoral / Above Knee Amputations, TTA: Transtibial amputations
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the % age of amputees were 33.49%; in age range 56-70 
years were 31.32 % and in the age group >71 years were 
35.18% of amputees, showing more amputation in elderly 
population.

Similarly, author in 2013[2] reported the age of amputees 
ranging from <20 years to >70 years. They also reported that 
common age was between 21 and 30 years accounting for 
32% of all amputees and 23.2% amputees in the age range of 
31–40 years. Only 14.2% accounted for <20 years.[2]

Maqsood, et al., 2015,[3] over the period of 11 months also 
reported the age range of their subjects as 17–70 years with 
a mean of 43.5 years. However, age-wise distribution was 
uniform in this series, contrary to the present study and Kolkata 
study.[2]

In 2016, Hawkins et al.[16] also reported the mean age 
as 58 years with age ranging from 21.9 to 92.7 years. In 
2017,_Unnikrishnan et al.[4]similarly reported the age ranging 
between 23 and 90 years. In 2009 G Singh et al[17] reported 
that in the armed forces, 77.38% disability was in the age 
group of 18 to 30 years and 14.57% in the 31-40 age group, 
7.65% in the age range 41-50 years, and only 0.40% above 
50 years.[17]

Kashif et al., 2004,[19] reported age range varying from 22 to 
52 years and their majority of cases fell in the 20–29 years of 
age. Doğan et al., 2008,[1] also report amputations common 
in the age range of 21–30 years and < 10 years accounted for 

only 10%[1] In 2011, Sinha et al.[20] study reported the mean 
age of the amputees as 43.7 ± 15.

Gender distribution in the present study as seen in [Figure 1] 
males exceeds females in all levels of LLA. A higher 
prevalence of amputations in males is reported in several 
studies.[2-5,13,16,18,20] Hawkins et al., 2016,[16] quote males female 
ratio as 4:1. Various reasons stated are that  males due to their 
inherent role of supporting the family, working outsides, are 
prone to accidents also in comparison to females are more 
exposed to cigarette and tobacco products, therefore have 
increased risk of PVD and thus amputations.[10]

In the present study the major cause [Figure 2] was seen to be 
trauma the %age of trauma in different years from 2013-2019, 
range from 77.93% to 87.23%. Amputation due to diabetes 
ranged between 5.67% and 11.74%. Amputations due to PVD 
ranged between 3.78% and 7.44%. Congenital causes ranged 
between 1.37% and 2.26% across years. The others ranged 
between 0.52% and 1.41%.

In 2019, O’Keeffe and Rout[5] also report trauma to be the 
main cause in India. Pooja and Sangeeta[2] study in Kolkata 
reported 70.3% amputations due to trauma, a leading cause 
except in the age group > 60 years. The reasons mainly were 
road traffic accidents, railway accidents, burns, electrocution, 
and chemical injuries. The second most common cause of 
amputation as reported by author was PVD (27.7%), the rise 
in the number of amputations in this category paralleled age. 

Table 2: Age‑wise distribution of lower limb amputations

Year <21 (%) 21–30 (%) 31–40 (%) 41–50 (%) 51–60 (%) 61 and (%) above
2013 4.98 21.72 19.46 19.46 21.27 11.76
2014 5.76 16.23 23.04 29.32 10.47 15.18
2015 7.56 14.08 21.65 21.65 22.68 12.37
2016 5.52 16.58 19.59 20.60 18.09 19.59
2017 4.29 12.03 23.21 23.49 24.64 12.32
2018 6.41 15.38 25.64 26.92 14.74 10.89
2019 6.38 21.27 20.57 21.28 14.18 16.31

Figure 1: Gender wise distribution for TFA, TTA Bil, and others Figure 2: Number of amputees as per cause across the years
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Amputation following malignancy was reported in three cases; 
of these, two of them were in teens.

Singh et al., 2009,[17] reported 93.83% of cases with trauma as 
young soldiers are less prone to be disabled due to diseases. 
Mine blast injuries (41.74%), gunshot wounds, and railway 
accidents (6.78%) were reported. In 2016, Sahu et al.[13] also 
state trauma to be the primary cause leading to amputations 
with others representing a small percentage.

Doğan et al., 2008,[1] also report trauma to be foremost (40.2%). 
The author also reported region-specific causes, namely 
frostbites, tandoor burns, and mistreatments by bonesetters. 
In 2008, Asano et al.[18] stated cause of amputation as either 
vascular (53.0%) or nonvascular (47.0%), amputations due to 
cancer or congenital conditions are few. 

In 2008, Raichle et al.[15] reported injury to be a common 
reason of amputations (53.5%), following this other causes 
such as infection (23.4%), vascular disease (22.3%), and 
gangrene (20.9%) with other causes as 13%.

According to several studies,[16,20-23] the high number of LLAs is 
due to vascular etiology (80%–84%), equally contributed from 
diabetes and PVD among the elderly in Japan, US, Europe, 
and Brazil, and trauma accounts for < 10%. As agreed by a 
number of authors, vascular cause increases with time and age.

In 2015, Maqsood et al.[3] report major etiologies as diabetes 
and PVD (36.11%) to be the leading cause of amputation 
following this trauma (30.56%). Moreover, the author 
concluded that diabetes may be a rapidly increasing cause in 
the future for LLA. Unnikrishnan et al., 2017,[4] also similarly 
reported that in a center in Kerala, India, predominant etiology 
emerged to be diabetes (39.5%), trauma leading to amputation 
was the cause in small percentage, in the young.[4] 

According to several studies, congenital limb deficiencies 
account for 1%–4%[10,15,24] Varma et al.[9] state the rate of 
congenital deficiencies to be similar across different countries 
falling between 2 and 7/10,000 live births.

According to A. Esquenazi,[10] causes of amputations vary 
from country to country, in developing world trauma leads, as 
also in countries at wars and civil unrests trauma accounts for 
>80%. In developed nations like US, Japan disease accounts 
for 68% of all amputations performed each year.  However, the 
burgeoning problem of diabetes and PVD is likely to raise the 
number of amputations even in the developing world.[3,11,13,25]

The authors[9,24,25] have reported that 1.6 million people in 2005 
with amputations will by the year 2050 more than double to 3.6 
million with loss of limb in the US, thus estimating the incidence 
rate to be 185,000. These projections as per the authors assume 
age, sex, and race to remain constant. In African–American 
populations also, amputation incidence is high (5.0–6.5/10.000 
individuals) regardless of the geographical reason.[25]

According to Girijala and Bush[25]2018, uncertainties of 
health care coverages and shifting demographics, predicts 

rise in LLAs in future. There is need for effective programs, 
policies that guarantees easy access to technology to ensure 
functional well being of amputees.[24] Although, till date, there 
have been continuous efforts in India, it is estimated by Sabut 
and Mohanty et al., 2017,[12] that only 5% of amputees receive 
prostheses.

conclusIon

This study reports on prevalence of LLAs in central Gujarat, 
males outnumber females, with major cause being trauma. 
Congenital causes ranged between 1.37%– 2.26%, and number 
of amputees <21 years and >60 years of age were small.
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