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one, which is performed at the level of the ankle or above.4 
The most common indication for LLA varies in different 
parts of the globe, however, trauma and peripheral vascular 
disease (PVD) including diabetic foot constitutes the major 
burden.5,6

MATERIALS AND METHODS
This prospective study was done at a tertiary care center of 
North India from December 2012 to October 2013. Following 
parameters of all the patients who had major LLA during this 
period were recorded: Age, sex, occupation, any risk factors 
for PVD, indication for amputation, level of amputation, any 
additional procedures required and complications in the 

INTRODUCTION
Amputation of the extremity is one of the oldest surgical 
interventions that date back to the time of Hippocrates.1 
Amputation is not a failure of treatment rather it constitutes 
part of treatment when limb is not salvageable. It is indicated 
when the limb is not salvageable, it is dying or dead, it poses 
a threat to patients life, or it is viable but functionless.1,2 
Lower limbs have loco motor function and functionless 
lower limb will interfere with employment of the patient. 
Dismemberment of the lower extremity has considerable 
economical, social and psychological impact on the patient 
and his family, but at the same time is a rehabilitative 
measure to improve patients’ quality of life.2,3 Lower limb 
amputation (LLA) can be major or minor. Major LLA is the 
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ABSTRACT

Aim: The aim of this study is to look for the current and any changing trends in the major lower limb amputations 
(LLAs) in the developing countries. Background: Amputation is the last treatment option in limbs, which are not 
salvageable or when the diseased limb poses a threat to the life of the patient. Indications of LLA are many, but 
trauma is the leading cause of major LLA in the developing nations, while as peripheral vascular disease (PVD) 
and diabetes is the most common indication in developed nations. Materials and Methods: This prospective study 
was conducted from December 2012 to October 2013 in Government Medical College, Jammu, a tertiary care 
center of North India. Demographic profi le of the patients along with indications, level of amputation, peri-operative 
complications and additional procedures required in the patients who had major LLAs during the study period were 
recorded. The date was analyzed by appropriate statistical tests. Results: There were 33 major LLAs performed at 
an average rate of 3 per month. Average age of patients was 43.5 years with 88.87% patients being males. 30.56% 
amputations were traumatic while as PVD and diabetes was the etiology in 19.44% and 16.67% amputations, 
respectively. Two patients expired in the post-operative period. Infection of the stump was the most common local 
complication in the post-operative period. Conclusion: Trauma still is the most common cause of LLAs in the 
developing nations, but amputations for complications of diabetes is on the rise and may be the leading etiology in 
future.

Keywords: Amputation, Buerger’s disease, diabetes, peripheral vascular disease



Maqsood, et al.: Changing trends of lower limb amputations in India

International Journal of Medical Science Research and Practice • Vol 2 • Issue 2 • 2015  78

peri-operative period. The data collected were analyzed by 
appropriate statistical tests.

RESULTS
Over a period of 11 months, 33 major LLAs were performed 
at an average of 3 per month. Age of the patients ranged 
from 17 to 70 years with an average age of 43.5 years. 
87.88% of the amputees were males. Labor class and 
farmers constituted 39.4% of the patients (Table 1 and 
Figure 1).

Trauma was the most common indication for major LLA in 
our series. Road traffi c accident (RTA) was the predominant 
mode of trauma (Figure 2). Besides there were isolated 
cases of rail road accident, machine injury, blast injury 
and heavy sharp injury. PVD and diabetes together was 
the largest indication group of major LLA. In the PVD 
group 4 patients were bidi smokers, 1 patient cigarette 
smoker, 1 patient tobacco chewer and 1 patient had no such 
history. Duration of consumption of different inhalational 
forms of tobacco before major LLA ranged from 25 to 
35 years with mean duration of 27 ± 5.7 years. Diabetes 
mellitus had been diagnosed 8-25 years prior to major LLA 
for diabetic foot with an average of 15 ± 7.8 years. Tumors 
and infection were the other major indications (Table 2 and 

Table 1: Patient demographics
Mean age (years) Total 43.5±16.5

Males 44.0±16.6
Females 39.7±17.6

Sex ratio 29:4
Occupation (%) Laborer 8 (24.24)

Farmer 5 (15.15)
Student 5 (15.15)
Unemployed 3 (9.0)
Others 12 (36.36)

Table 2: Indications for major LLA
Indication Number of limbs (%)

PVD
Non-diabetic 7 (19.44)
Diabetic 6 (16.67)

Traumatic 11 (30.56)
Tumor 6 (16.67)
Infection 5 (13.89)
Snake bite gangrene 1 (2.78)

PVD: Peripheral vascular disease, LLA: Lower limb amputations
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Figure 1: Age wise prevalence of major lower limb amputations

Figure 2: Traumatic (road traffi c accident) knee disarticulation patient at the 
time of arrival in the emergency department

Figure 4: Synovial sarcoma of knee with pulmonary metastasis (stars) 
managed by palliative transfemoral amputation

Figure 2: Chondrosarcoma of foot that required transtibial amputation

Figure 3). Of the six cases with limb malignancy, in four 
amputation was the defi nitive modality of treatment and in 
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two cases who had pulmonary metastasis, amputation had 
only palliative role (Figure 4).

Three patients in our series had simultaneous bilateral 
major LLA (Figure 5). Two had a bilateral transtibial and 
one had a bilateral transfemoral amputation. In all of them 
trauma was the etiology. Besides these, one patient with 
transfemoral amputation done 1-year back had to undergo 
contralateral transtibial amputation for the diabetic foot. One 
patient of RTA required ipsilateral knee disarticulation and 
transhumeral amputation.

Transtibial amputation was the most common type, followed 
by transfemoral. All the cases of the the diabetic foot were 
managed by transtibial amputation (Table 3). However, in 
two cases revision at the transfemoral level and in one at 
high transtibial level was required.

Two patients died due to cardiac arrest and sepsis 
respectively in the post-operative period. Infection was the 
most common complication that involved four amputation 
stumps. All the infected stumps required revision 
amputation at a more proximal level except one that had 
eumycetoma of the foot managed by transtibial amputation 
and development of eumycetoma of the transtibial stump. 
Eumycetoma of the stump in this case was managed 
by long-term antifungal medication. One case of wound 
dehiscence was managed by secondary closure. There 
was one case of below knee stump gangrene that required 
revision at transfemoral level (Table 4).

DISCUSSION
Limb amputation is a very common surgical procedure 
that can be performed by orthopedic, general, vascular or 
trauma surgeons.7 However, at our center amputations are 
exclusively performed by orthopedic surgeons irrespective 
of the indication. The indications for LLA are many and 
the pattern varies from place to place.5,6 The general trend 
usually is PVD being the leading cause in the developed 
countries because of increasing life expectancy and 
sedentary life style.4,5 Rommers et al. in their review of 
LLA during 1991 and 1992 from 18 hospitals of North 
Netherlands concluded 90% of patients had vascular and 
only 3% had traumatic aetiology.8 In 1997 only 12.2% had 
traumatic etiology, whereas 72% had diabetic and non-
diabetic vascular etiology for LLA in Taiwan.9 While as in 
developing nations with lack of proper safety measures, 
trauma is the predominant factor for LLA. Pooja and 
Sangeeta in their epidemiological report from January 
2008 to January 2010 from Kolkata, India found 70.3% 
of the amputations were traumatic.5 Paudel et al. in 
retrospective review from 1997 to 2004 found RTA leading 
cause accounting for 74.29% of LLA in adult population 
in a tertiary care hospital of Nepal.1 In our series, only 
30.56% limbs were amputated for trauma and 36.11% 
limbs for diabetic and non-diabetic vascular etiology. This 
discrepancy from other studies from developing countries 
can be explained by rise in diabetic population as well as 
PVD due to changing life style. A similar series in 2007 from 
a civil hospital of Karachi, Pakistan had 54.7% of major LLA 

attributed to complications of diabetes.2 In future diabetes 
is likely to take over trauma as a predominant indication for 
LLA in the developing countries like India. Major cause of 
PVD in the developing countries, especially in South East 
Asia is consumption of poor quality locally made cigarettes, 
which contain raw tobacco (bidi).10 Bidi smoking plays 
a more important role in development of thromoangiitis 
obliterans (Buergers’s disease) than cigarette smoking.11 
Incidence of burger’s disease has already decreased in 
western world and decreased incidence has also been 
reported in India and it is believed to be due to change in 
pattern of smoking.10

The age-wise distribution of the patients is uniform from 
21 to 70 years in our series. While as a study by Pooja 
and Sangeeta from Kolkata had age group of 21-30 years, 
followed by group of 31-40 years as the most common 

Table 3: Level of amputation
Level of 
amputation

Number of 
limbs (%)

Indications (number of 
limbs; number of patients)

Transtibial 24 (66.67) Trauma (7;5)
Diabetic PVD (6; 6)
Non-diabetic PVD (3; 3)
Tumor (2; 2)
Infection (4; 4)
Snake bite (1; 1)

Transfemoral 10 (27.78) Trauma (3; 2)
Non-diabetic PVD (3; 3)
Tumor (3; 3)
Infection (1; 1)

Knee disarticulation 1 (2.78) Trauma (1; 1)
Syme’s 1 (2.78) Non-diabetic PVD (1;1)

PVD: Peripheral vascular disease

Table 4: Complications in the post-operative 
period
Complication Number of patients (%)

Death 2 (6.06)
Infection of the stump 4 (12.12)
Wound dehiscence 1 (3.03)
Stump gangrene 1 (3.03)

Unilateral

91%

Bilateral

9%

Unilateral Bilateral

Figure 5: Pie chart showing percentage of unilateral and bilateral lower 
limb amputations
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group that suffered amputations. This can be explained 
by the fact that 70.3% amputations were traumatic and 
it the young active mobile population, which is always at 
high risk of trauma.5 However, in our series diabetes and 
non-diabetic PVD together have emerged as single large 
group (36.11%), followed by trauma (30.56%). Former 
group accounts for amputations in the elderly patients 
while as trauma in young active patients and thus a 
uniform distribution of age-related incidence of amputation 
in our series (Figure 1). This distribution again points 
diabetes is still in emerging phase as an etiology for LLA 
and in near future it may be leading cause of major LLA 
in the developing countries. Males are always at risk of 
trauma, especially in the developing countries where 
male population work outside and thus exposed to the 
accidental hazards, moreover, males are more prone to 
risk factors for PVD like cigarette smoking and tobacco 
chewing in countries of South East Asia than the females, 
who mostly take care of households and are indoors. This 
explains why 87.77% of our patients were males. A similar 
study from Karachi, Pakistan had 86.6% patients as males 
and 86% male patients in a study from Kolkata, India.2,5 In 
a study from northern Netherland only 61% patients were 
males.8

Toe amputation is the most common type of LLA, but 
among major LLA transtibial is the most common level, 
followed by transfemoral.1,3,4,9 Our two-third patients had 
below knee amputation and nearly one-third had above 
knee amputation.

Removal of the non-functional or dying or infected limb 
from the body may improve the quality of life of the patient 
and help in early ambulation.3 However, patients with 
co-morbidities, especially diabetes increases the risk of 
mortality in the peri-operative period.6,12 Mortality in the post-
operative period in our series was 6%. One patient of PVD 
with a previous history of cerebrovascular accident died 
of cardiac arrest and other patient of diabetic foot died of 
sepsis in the post-operative period.

Wound infection is the most common complication in the 
post-operative period.6 In our series, wound infection was the 
most common indication for revision of amputation at a higher 
level. Besides we had one case of gangrene of the stump, 
which required revision at a higher level. Local complications 
in the post-operative period are most common in PVD and 
diabetic foot because of poor vascularity, which impair wound 
healing, and increase risk of infection. Out of six limbs with 
local complications, three were diabetic and one had PVD.

CONCLUSION
Trauma still is the leading cause of major LLA in the 
developing countries, but non-traumatic cases are on the rise. 
The reason for this change is a rise in the diabetic population 
in the developing nations. In near future diabetes probably 
may be the most common etiology for major LLA in developing 
nations. Patient education regarding lifestyle modifi cation, 
proper control of diabetes, and foot care will play a pivotal role 
in prevention of such morbidity in diabetic patients.

ACKNOWLEDGMENTS
None

PEER REVIEW
Not commissioned. Externally peer reviewed.

CONFLICTS OF INTEREST
We do not have any competing interests on fi nancial or 
academic grounds in the publication of this research.

FUNDING
Nil

 REFERENCES
1. Paudel B, Shrestha BK, Banskota AK. Two faces of major 

lower limb amputations. Kathmandu Univ Med J (KUMJ) 
2005;3:212-6.

2. Jawaid M, Ali I, Kaimkhani GM. Current indications for major 
lower limb amputations at Civil Hospital, Karachi. Pak J Surg 
2008;24:228-31.

3. Salman KF, Laporte R. The incidence rate of lower extremity 
amputation in Amman, Jordan. J Med J 2010;44:72-87.

4. Sabzi Sarvestani A, Taheri Azam A. Amputation: A ten-year 
survey. Trauma Mon 2013;18:126-9.

5. Pooja GD, Sangeeta L. Prevelance and aetiology of amputation 
in Kolkata, India: A retrospective analysis. Hong Kong 
Physiother J 2013;31:36-40.

6. Chalya PL, Mabula JB, Dass RM, Ngayomela IH, Chandika AB, 
Mbelenge N, et al. Major limb amputations: A tertiary hospital 
experience in northwestern Tanzania. J Orthop Surg Res 
2012;7:18.

7. Mayfi eld JA, Reiber GE, Maynard C, Czerniecki JM, Caps MT, 
Sangeorzan BJ. Trends in lower limb amputation in the 
Veterans Health Administration, 1989-1998. J Rehabil Res Dev 
2000;37:23-30.

8. Rommers GM, Vos LD, Groothoff JW, Schuiling CH, 
Eisma WH. Epidemiology of lower limb amputees in the north 
of The Netherlands: Aetiology, discharge destination and 
prosthetic use. Prosthet Orthot Int 1997;21:92-9.

9. Chen SY, Chie WC, Lan C, Lin MC, Lai JS, Lien IN. Rates 
and characteristics of lower limb amputations in Taiwan, 1997. 
Prosthet Orthot Int 2002;26:7-14.

10. Sekhar S, Thomas D, Meera N, Koneri R, Balakrishna P. 
Progress and incidence of Buerger’s disease in Bangalore. 
Internet J Epidemiol 2007;6. Available from: https://www.ispub.
com/IJE/6/1/8933. [Last accessed on 2014 Dec].

11. Rahman M, Chowdhury AS, Fukui T, Hira K, Shimbo T. 
Association of thromboangiitis obliterans with cigarette and bidi 
smoking in Bangladesh: A case-control study. Int J Epidemiol 
2000;29:266-70.

12. Ebskov LB. Relative mortality in lower limb amputees with 
diabetes mellitus. Prosthet Orthot Int 1996;20:147-52.

How to cite this article: Maqsood M, Ali N, Bhat A, Bangroo FA, Dhanda MS, 
Singh R. Current trends of major lower limb amputations at a tertiary care centre 
of Jammu, India. Inter J Medical Sci Res Prac 2015;2(2):77-80.

Received: 30 Jan 2015; Accepted: 09 May 2015; Published: 30 Jun 2015



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


