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 A B S T R A C T 

Lower limb amputations (LEA) are commonly performed to control pain and 

sepsis in non-viable limbs among patients with chronic limb-threatening 

ischemia secondary to peripheral arterial disease. Despite advances in 

surgical technique and perioperative care, LEA remains associated with high 

short- and long-term mortality. The objective of this research is to estimate 

pooled mortality rates following LEA and to develop a composite life 

expectancy stratification framework based on age, level of amputation, and 

diabetes mellitus. This meta-analysis was conducted using electronic 

searches of EMBASE, Scopus, CINAHL, the Cochrane Library, and Google 

Scholar. Mortality rates were analysed at 30 days, 1 year, 2 years, 3 years, 

and 5 years following amputation. Mortality was further stratified by patient 

age, amputation level, and diabetes status. These variables were integrated 

into a composite Life Expectancy Score to stratify mortality risk.. Thirty-day 

mortality ranged from 8.1% to 30.0%, with higher mortality observed after 

above-knee amputation (AKA) compared with below-knee amputation (BKA) 

(17.9% vs. 10.1%). One-year mortality approached 50% following AKA 

compared with approximately 33% after BKA, while five-year mortality 

exceeded 75% for AKA patients. Advanced age (≥85 years) and diabetes 

mellitus were consistently associated with increased mortality across all 

follow-up intervals. When combined into a Life Expectancy Score, patients 

could be stratified into low-, intermediate-, high-, and very high-risk groups, 

with estimated 1-year mortality ranging from approximately 15–20% in low-

risk patients to ≥60% in very high-risk patients, and 5-year mortality reaching 

to 85–90% in the highest-risk group. Mortality following LEA remains 

substantial, particularly among elderly and diabetic patients undergoing 

major amputations. A composite Life Expectancy Score incorporating age, 

amputation level, and diabetes status provides a pragmatic framework for 

stratifying post-amputation survival and may assist clinicians in prognostic 

counselling and shared decision-making. 

 

Introduction 
Numerous studies report that lower limb amputations (LEA) are associated with a high risk of mortality [1-

6]. Following LEA, perioperative mortality ranges from 9-16% [7-11], and one-year survival rates range from 

86-53% (7-16). Vascular disease, diabetes, or a combination of the two, accounts for the majority of non-

traumatic amputations (7-15).  Even lower survival rates have been documented in other studies, and these 

have been linked to variables such as advanced age, diabetes, multiple co-morbidities, and above-knee 

amputation (AKA) [7, 9, 10, 12, 15-17]. Amputation levels and one-year morbidity [8] or death [9] do not 

differ, according to other research, and amputees with diabetes appear to have a lower one-year mortality 

rate than amputees with dysvascular disease [11]. 

The earliest record of amputation was by the Hammurabi tribe in Babylon, where it was used as punishment 

[17]. The first use of amputation for clinical practice was by Hippocrates [18]. Individuals with diabetes have 

a higher risk of developing LEA, and they account for 50% of non-traumatic amputations [19]. Since their 

peripheral artery disease (PAD) is significant and permanent, the remaining 50% of patients typically require 

amputations. Ischemia and sensory neuropathy are caused by long-term diabetes [20]. The most frequent 

reason for hospital stays brought on by diabetes is foot issues [21]. Diabetic patients are more likely to 

experience morbidity and death following amputation. Consequently, the two main causes of LEA are 

diabetes mellitus and PAD [22]. The extent of LEA can vary, encompassing the amputation of a toe, an 

above-knee amputation (AKA), and in certain cases, the amputation of the entire leg [23]. 
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Methods 
Search Strategy 

The electronic search approach utilized the databases Medline, EMBASE, Scopus, CINAHL, Cochrane 
Library, and Google Scholar. (Diabetes OR Diabetic OR Peripheral Artery Disease (PAD) OR peripheral 

vascular disease (PVD) OR critical limb ischemia OR acute limb ischemia AND (foot OR feet) AND (mortality 

OR death OR survival) AND amputation AND (AKA OR BKA OR toe OR metatarsal) is an example of the full 

electronic search for the PubMed database. No restrictions were placed on the date for this study. 

 

Criteria for Study Selection 

In the meta-analytical research, the following studies were eligible for inclusion: 

1. Comparative 

2. Cohort 

3. Cross-sectional Studies.  

Case studies were excluded. The term "Lower Extremity Amputation" (LEA) refers to the excision of one or 

more lower limb components for this study. The thigh (between the hip and knee joints), lower leg (between 

the knee and ankle), and foot (calcaneus and distally) are the three subdivisions of the lower limb. 

 

Screening 

Two reviewers went through each of the found citations. After being determined to be possibly relevant, 

citations were retrieved to conduct a full-text review. Every full-text article was evaluated independently by 

two reviewers to determine its eligibility and place in the body of research literature. The disagreement 

among the reviewers was settled through conversation. Two writers separately retrieved pertinent data, 
research details, and outcomes for each included study. From the included research, two authors retrieved 

the pertinent data and created an organized table. Independent records were kept of the first author, 

publication year, nation or region, research design, number of cases, incidence, possible risk factors, and 

related data. 

 

Study Outcomes 

The mortality rate at the following time intervals: 30 days, 1 year, 2 years, 3 years, and 5 years after surgery, 

was determined to be the main outcome of this study. A secondary outcome, categorised according to the 

site of amputation—hip, above-knee (AKA), below-knee (BKA), knee, ankle, foot, or toe—was death. 

Additionally, a life expectancy score was created to provide a standardized measure of predicted survival for 
patients undergoing lower limb amputation. Studies were categorised as "diabetic" with or without PAD to 

examine variations in the outcomes. Studies referring to "PAD" patients also include people who have 

diabetes as a comorbidity. The overall results are indicative of all patients with PAD, diabetes, or both. 

 

Data Collection 

Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) were adhered to during the 

data gathering process. 

 

Data Extraction 

Data was extracted into an Excel spreadsheet, and two reviewers confirmed the accuracy of the data. 

 

Quality Assessment 

Using the Prisma checklist, the peer review of electronic search strategies (PRESS) checklist, and systematic 

review criteria and quality standards, two researchers independently assessed the quality of the papers. 

Cochrane PRESS rated the quality of the systematic search, while PRISMA examined the degree of data 

reporting. 

 

Statistical Analysis 

Each of the checklists, PRESS and PRISMA, had its mean, standard deviation (SD), or median (interquartile 

range) determined for both normally distributed and non-normally distributed scores for the purposes of 

this meta-analysis. The final checklist scores were tested for normalcy using the K-S test. 
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Results 
Results of the Existing Research 

There were 352 studies found at first. 121 full-text reports were reviewed following the removal of duplicates 
and the initial screening of titles and abstracts. 35 of the 121 papers met the predetermined inclusion 

criteria, as indicated by the PRISMA flow diagram (Fig. 1). 

 

Fig. 1. PRISMA flow diagram illustrating study inclusions and exclusions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Demographic Results 

There were 35 studies in all, totaling 17,325 people, as shown in Table 1 [1-34]. A total of 20 studies that 

were included disclosed the age of their sample, resulting in a pooled mean age of 66.6 ± 4.3 years. The 

follow-up duration had varied from 1 to 30 years (mean, 5.0 6 5.1 years), except for the three studies that 

had solely reported the 30-day death rate. The location of the minor LEA has been described in 13 studies 
overall. Furthermore, the percentage of diabetic individuals with or without PAD was reported in 23 

investigations. Finally, the precise number of PAD patients had been provided by ten studies. 
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Table 1. Demographic Characteristics of Studies 

Author Country Patient 

No. 
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LEA Level 

n (%) 
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Kidman et. al., 

2004 [1] 

Nigeria 87 94 44.5±21.1 

 

4
6
(4

9
.9

%
) 

 

B
K

A
3
5
(3

7
.2

%
) 

 

2
3
(2

6
.4

%
) 

  

Pernot et. al., 

2000 [2] 
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5
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) 

4
3
(2

4
%

) 

7
7
(4

3
%

) 

5
(3

.3
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) 

5
0
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%
 

  

Chalya et. al., 

2012 [3] 

Tanzania 162  28.3±13.7

2 
  

6
4
(3

9
.5

%
) 

1
(0

.6
%

) 

7
5
(4

6
.3

%
) 

 

4
1
.9

%
 

  

Ploeg et. al, 2005 
[4] 

 

Netherlands 97 122 73.4 
 

 

4
5
(3

6
.9

%
) 
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7
(6

3
.1

%
) 

  

1
7
(3
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%
) 

2
4
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4
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Aljarrah et. al, 

2019 [5] 

 

Jordan 140  62.9±1.1 

 

 

3
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1
.4

%
) 

 

1
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(7
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) 

 

1
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Rosen et. al., 

2014 [6] 
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%
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(5

4
%

) 

  

1
6
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%
 

5
1
.8

%
 

Karam et. al., 

2013 [7] 
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Easterlin et. al., 
2013 [8] 

 

USA 9244  66±0.0 
 

 

5
7
4
0
(6

2
.1

%
) 

      

Jones et. al., 

2013 [9] 

 

USA 186338   

     

3
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%
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2
.9

%
) 
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%
) 
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5
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) 

  

Fraglia et. al., 

2006 [11] 

 

Italy  32  

 

3
(9

.4
%

) 

 

1
3
(4

0
.6

%
) 

    

Wong et. al., 

2013 [12] 

 

USA 151  55.2 

        

Costa et. al., 
2017 [13] 

Brazil 499  63.1±12.2
0 

 

0
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) 
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2001 [14] 
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) 
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) 
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Fortington et. al., 

2013 [15] 

Netherlands  299 74.1 

 

1
0
1
(3

4
%

) 

2
7
(9

%
) 

1
4
6
(4

9
%

) 

    

Soo et. al., 2020 

[16] 

UK 233  69 1
6
1
(6

9
.1

%
) 

7
2
(3

0
.9

%
) 

   

Moulik et. al., 

2003 [17] 

UK 185 30 65.0±1.3 

 

     

8
4
%
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Lee et. al., 1993 
[18] 

USA 875 156 51.6±10.8 
 

 

3
.6

%
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8
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%
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8
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%
 

   

Resnick et. al., 

2004 [19] 
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1
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) 
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%
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Mandrup-
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) 
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%

) 

1
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6
%

) 
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al., 2005 [21] 
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4
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%
) 
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Ebskov et. al., 

1996 [22] 
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al., 1998 
[23] 
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2000 [25] 
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UK 75   

 

3
1
(4

1
.3

%
) 

 

4
4
(5

8
.7

%
) 

  

1
5
(4

8
.3

%
) 

2
6
(5

9
.1

%
) 

https://doi.org/10.69667/lmj.261008
https://lmj.ly/index.php/ojs/index


 

Libyan Med J. 2025;18(1):56-69 
https://doi.org/10.69667/lmj.261008 

Libyan Medical Journal 

https://lmj.ly/index.php/ojs/index eISSN: 2079-1224 

 

 

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0 
Received: 22-11-2025 - Accepted: 20-01-2026 - Published: 28-01-2026    62 

Aulivola et. al., 
2004 [27] 

 

USA 788 951  

 

2
3
3
(2

6
.6

%
) 

 

7
0
4
(7

3
.4

%
) 

    

Kristensen et. 

al., 2012 [28] 

 

Denmark  93 75.8 

 

4
2
%

 

9
%

 

3
3
%

 

1
6
%

 

   

Tentolouris et. 

al.,1996 [29] 

 

UK  257  

     

3
9
.7

%
 

  

Schofield et. al., 

2006 [30] 

 

Scotland  390  

     

1
1
9
(3

0
.5

%
) 

  

De Godoy et. al., 

2005 [31] 

 

Brazil 50  67.3 

        

Uzzaman et. al., 

2011 [32] 
 

UK 126   

     

7
9
(6

2
.7

%
) 

  

López-Valverde 
et. el., 2018 [33] 

 

Spain 230   8
7
(4

2
.9

%
) 

1
1
6
(5

7
.1

%
) 

   

Icks et. al., 2011 

[34] 

 

 

UK 126  69.1±11.7 

 

 

4
3
%

 

   

5
8
.3

%
 

  

Rosedi et. al., 

2022 [35] 

Malaysia 362 66  

        

 

Quality Appraisal 

Using the Joanna Briggs Institute methodology, two studies received a score of 6, three received a score of 

7, and the final study received a complete score of 8. Table 2 lists the specifics for every item score.  
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Primary Outcomes 

Mortality Rate: 30 days After Surgery 

Thirty days following surgery, mortality rates varied from 8.1% to 30.0%. Out of the 19 studies that reported 

30-day mortality, 10 reported a mortality of 10.67 ±1.127 [95%CI, 9.5%-11.8%] with a total population of 

219 133. A mortality of 20.96 ±4.74 (±22.6%) [95%CI, 16.22 – 25.70] was recorded in four trials. There have 

been five studies on mortality after above-knee (AKA) and below-knee (BKA) amputations. Patients with AKA 

had a mean mortality of 18.93 ±4.91 (±25.9%) [14.02 – 23.84], while those with BKA had a mean mortality 
of 10.1 ±2.63 (±26.0%) [7.48 – 12.73]. 

 

Mortality Rate: 1 year After Surgery 

The range of mortality rates at one year following surgery was 13.7% to 38.0%. Eight studies (with a total 
population of 188,399) found a mortality of 29.55 ±5.29 (±17.9%) [24.26 – 34.84], out of the 17 that reported 

mortality one year after surgery. 53.26 ±5.68 (±10.7%) was the death rate reported by five studies with a 

total population of 186 676 [47.58 – 58.94]. Following AKA, three studies found that the mean mortality 

ranged from 52.67 ±5.66 (±10.7%) [47.02 – 58.31], while four studies found that the mean mortality following 

BKA was 31.8 ±2.28 (±7.2%) [29.52 – 34.08].  

 

Mortality at 2 years After Surgery 

Two years after surgery, six studies reported on mortality, which ranged from 40.0 to 51%. 46 ±4.544 (±9.9%) 

was the mean mortality (41.456 – 50.544). According to one study, the death rate after AKA was 64 percent, 

and the death rate after BKA was 47 percent. 
 

Mortality at 3 years After Surgery 

After three years following surgery, the mortality rates across eight studies, totaling 192 444 participants, 

ranged from 25.4% to 70.9%. A mean mortality of 39.7 ±8.31 (±20.9%) was found in four investigations 
[31.39 – 48.011]. A mean mortality of 58.48 ±7.88 (±13.5%) was found in 4 further investigations [50.597 – 

66.353]. 

 

Mortality at 5 years After Surgery 

For a total population of 7,458, 14 studies reported mortality five years after surgery, with mortality ranging 

from 27% to 77%. A mean mortality of 36 ±7.87 (±21.9%) was found in four investigations [28.13 – 43.87]. 

A mean mortality of 64.22 ±4.40 (±6.8%) was found in nine investigations [59.82 – 68.62]. A mean mortality 

of 70 ±11.35 (±16.2%) was found in three investigations [58.65 – 81.35] after BKA. AKA had a mean mortality 

of 73.5 ±4.85 (±6.6%) [68.65 – 78.35] according to two investigations. 

 

Mortality at 6 years After Surgery 

At six years after amputation, two investigations involving a total of 283 participants revealed a mean 

mortality of 68 ±5.544 (±8.2%) [62.46 – 73.54]. 

 
Table 2. Outcomes of Individual Studies 

Author Mortality, No (%) 

Mort_30days* Mort_1yr Mort_2yrs Mort_3yrs Mort_5yrs 

 Kidmas et. al., 2004 [1] 21 (13.1%)         

Pernot et. al., 2000 [2]         

Chalya et. al., 2012 [3] 8 (18%) 62% 50%   29% 

Ploeg et. al, 2005 [4]         

Aljarrah et. al, 2019 [5] 43 

(30.7%) 

      

Rosen et. al., 2014 [6]           
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Karam et. al., 2013 [7] 622 (9.1%)         

Easterlin et. al., 2013 [8] 744 (8.1%)         

Jones et. al., 2013 [9] 13.50% 48.30%   70.90%   

Franchini et. al., 2021 

[10] 

49 (15.8%) 36.60%   25.40%   

Fraglia et. al., 2006 [11]       

Wong et. al., 2013 [12]         

Costa et. al., 2017 [13] 12.00%         

Mayfield et. al., 2001 [14]       41.50% 55.50% 

Fortington et. al., 2013 

[15] 

22.00% 44.00%     77% 

Soo et. al., 2020 [16] 36.00%   50.00% 60% 

Moulik et. al., 2003 [17]     47% 

Lee et. al., 1993 [18]       60% 

Resnick et. al., 2004 [19]       

Mandrup-Poulsen et. al., 

1982 [20] 

55 (18%)   43% 53.00% 65% 

Subramaniam et. al., 

2005 [21] 

          

Ebskov et. al., 1996 [22]       

Pohjolainen et. al., 1998 [23] 38.00% 51%   73% 

Nehler et. al., 2003 [24] 10.00% 22.00%   45.00%   

Kazmers et. al., 2000 [25]           

Basu et. al., 2008 [26] 10 (10%) 13.70%       

Aulivola et. al., 2004 [27] 8.60%         

Kristensen et. al., 2012 

[28] 

30.00% 54.00%       

Tentolouris et. al.,1996 [29]     44% 

Schofield et. al., 2006 [30] 29.00% 41% 46.90% 61% 
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De Godoy et. al., 2005 [31] 22(44%) 3(50%) 5(60%) 2(68%) 

Uzzaman et. al., 2011 [32] 58.00%     27% 

López-Valverde et. el., 

2018 [33] 

25(12.3%)         

Icks et. al., 2011 [34] 10.00% 31.00%     59% 

Rosedi et. al., 2022 [35]       

 

(Fig. 2) shows changes in mortality rates during the first five years following LEA. As shown in (Fig. 2), 

almost 50% occurs during the first 2 years post operation.  This finding is confirmed by the Forest plot in 

(Fig. 3), which further indicates that by year 5, almost 70% mortality would have occurred. 

 

 
Fig. 2. An illustration of mortality rates for all the included studies during the first five years 

post-operation 

 

 
Fig. 3. Forest plot of mortality during the first 5 years post-operation 

 

Data were discovered for three predictors of mortality following LEA, including patient age group, degree of 
amputation, and diabetes mellitus, based on the papers included in this meta-analysis. With respect to the 

age of patients, (Table 3), shows that for each subsequent year following surgery for the first 5 years, 

mortality rates were higher for older patients above the age of 85 years. Patients younger than 65 years old 
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had the lowest mortality rate for each year until 5 years post-LEA. Furthermore, (Table 3), shows that for 

patients older than 85 years old, 50% mortality occurred between 1st and second year, while for younger 

patients aged <65, 50% mortality occurred between 4 and 5-years post-surgery. 

According to the study, AKA had an average mortality rate of 17.94±5.32% within the first 30 days after 

LEA, while BKA's mortality rate was just 10.1±2.63%. This difference in mortality rates was found to be 

statistically significant using an independent T-test. A comparable finding was made within the first year 

following LEA, as Table 3 illustrates: over 49.8% (±16.1%) of AKA deaths had occurred, compared to only 

32.8% (±8.4%) of BKA deaths, and the difference was statistically significant. Nevertheless, AKA mortality 

was over 76% five years after surgery, and the difference was not statistically significant. As a result, this 

study showed that, in comparison to BKA, AKA had greater death rates for every year after surgery. One 

year after surgery, approximately 50% of cases with AKA result in death, whereas three years after BKA, 

almost 50% of cases result in death. Patients with diabetes had greater death rates than those without 

diabetes when it came to diabetic mellitus (DM). 

 

Table 3. Investigating post-LEA mortality based on three mortality predictors 

Age-group 
Mortality Rate (%) 

Year 1 Year 2 Year 3 Year 4 Year 5 

<65 16 30 29 40 65 

65-74 26.5 45 79 65 74 

75-84 28 46.5 67 75 81 

≥85 45 63 80 82 85 

Level of 

Amputation 

Mortality Rate (%) 

Year 1 Year 2 Year 3 Year 4 Year 5 

Mortality 

rate 
Mortality rate Mortality rate Mortality rate 

Mortality 

rate 

AKA 49.8±16.1 62.0±9.7 68.4±5.0 73.0±7.5 75.8±6.4 

BKA 32.2±19.9 32.8±8.4 51.0±10.4 59.5±7.6 67.0±9.8 

Minor 21.0±17.7 21.5±2.1 32.5±3.5 40.0±7.1 50.0±0.0 

P-value 0.05 <0.001 0.01 0.04 0.13 

Diabetes 

Mellitus 

Mortality Rate 

Year 1 Year 2 Year 3 Year 4 Year 5 

Mortality 

rate 
Mortality rate Mortality rate Mortality rate 

Mortality 

rate 

No Diabetes 32.5±7.2 39.9±4.4 45.2±4.3 49.5±5.0 57.7±10.3 

Diabetes 32.5±11.3 41.6±11.9 50.1±13.6 56.3±15.7 62.2±16.7 

P-value NS NS NS NS NS 

 

P-values represent inter-group comparisons for each year (AKA vs BKA vs Minor; Diabetes vs No diabetes)  

using appropriate statistical tests. P-values <0.05 were considered statistically significant. (NS = not  

statistically significant) 

 

Estimation of Mortality Probability Using the Life Expectancy Score 

The Life Expectancy Score was developed as a composite prognostic framework based on three independent 

mortality predictors consistently identified in this meta-analysis: patient age, level of amputation, and 
presence of diabetes mellitus. Each predictor was assigned an ordinal point value reflecting its relative 

contribution to increasing mortality, as derived from pooled outcome trends across included studies. The 

components and point allocation used to calculate the Life Expectancy Score are detailed in Table 4. The 

cumulative score ranges from 0 to 6, with higher scores indicating progressively reduced post-amputation 

life expectancy. 

Due to the absence of individual patient-level data, mortality probability was not calculated using 
multivariable regression or predictive modeling. Instead, estimated mortality probabilities were derived by 

mapping cumulative Life Expectancy Score categories to empirically observed pooled mortality rates 

stratified by age group, amputation level, and diabetes status at predefined follow-up intervals. This score-

to-risk mapping approach allows clinically meaningful prognostic stratification based on aggregated 

outcome distributions and is consistent with accepted meta-analytic methodology. 
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Estimated mortality probabilities at 1, 3, and 5 years following lower extremity amputation according to Life 

Expectancy Score categories are presented in Table 5, where increasing score ranges correspond to 

progressively higher short- and long-term mortality risk. 

 

Table 4: Life Expectancy Score Components and Point Allocation 

Prognostic Domain Category Score 

Age (years) 

<65 0 

65–74 1 

75–84 2 

≥85 3 

Level of Amputation 

Minor (toe/foot) 0 

Below-knee 
amputation (BKA) 

1 

Above-knee 
amputation (AKA) 

2 

Diabetes Mellitus 
Absent 0 

Present 1 

Total possible score:                                                              0–6 
 

 

Table 5: Estimated Mortality Probability According to Life Expectancy Score 

Total Score Risk Category 1-Year Mortality 3-Year Mortality 5-Year Mortality 

0–1 Low risk 15–20% 30–35% 45–50% 

2–3 Intermediate risk 25–35% 45–55% 60–65% 

4–5 High risk 45–55% 65–75% 75–85% 

6 Very high risk ≥60% ≥80% ≥85–90% 

 
Discussion 
The study showed that mortality rates after 30 days post LEA ranged between 8.1-30.0%, with an average 

mortality of 14.03% (±0.5%). After one-year post-LEA, mortality rates reported by studies in this meta-

analysis ranged between 13.7-38.0%, with an average mortality rate of 39.09% (±1.5%). Mortality rates after 
2 years ranged between 40.0-51.0% with an average mortality rate of 47.0% (±2.5%). After 3 years, mortality 

rates ranged between 25.4-70.9%, with an average mortality rate of 49.09% (±3.5%). The study also showed 

that after 5 years, mortality rates ranged between 27-77.0%, with an average mortality rate of 55.8% (±4.5%). 

Furthermore, the studies included in this meta-analysis show that almost half of patients who underwent 

LEA had died by the fifth year after LEA. 

Patients older than 85 years had a higher mortality than younger patients aged less than 65 years, one year 
after the operation. Nearly half of all patients aged >85 years had died after 1-year post-operation. 

Consistently over the five years post-operation, patients aged >85 years post-operation, had the highest 

mortality rates compared with younger age-groups. After 5 years, post-operation, almost 90% of patients 

>85 years had died compared with nearly half of patients <65 years that died after four years post-operation. 

AKA patients had the highest mortality rates compared with BKA and minor amputation patients. A year 
after LEA, nearly 50% of AKA patients had died compared with approximately 30% BKA and 21% minor 

amputation individuals. After 5 years, post-operation, nearly 75% of AKA patients had died compared with 

67% and 50% of BKA and minor amputation patients, respectively. 

Diabetic patients who underwent LEA had a higher mortality for each subsequent year post-operation 

compared with non-diabetic patients. After 5 years, diabetic LEA patients had a mortality rate of about 62% 

compared with 58% of patients without diabetes. 

 

Conclusion 
Lower limb amputations are common surgical procedures for patients with chronic limb-threatening 
ischemia following peripheral arterial disease. However, these procedures are associated with high mortality 

rates. This research aims to calculate the mortality rate of post-lower extremity amputation (LEA) in 

peripheral arterial disease and classify mortality based on amputation level, age, and relation to diabetes 

mellitus. Results show that above-knee amputation (AKA) has higher mortality rates during the first 30 days 

post-LEA compared to below-knee amputation (BKA). AKA mortality rates hit 76% after five years, and 
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patients with diabetes mellitus had higher mortality rates. The study concludes that further measures 

should be taken to prevent limb ischemia, the leading cause of amputation in the population. 

 

Conflict of interest. Nil 

 

References 
1. Kidmas AT, Nwadiaro CH, Igun GO. Lower limb amputation in Jos, Nigeria. East Afr Med J. 2004 Aug;81(8):427-

9. doi: 10.4314/eamj.v81i8.9205. 
2. Pernot M, Winnubst GM, Cluitmans JJ, de Witte LP. Amputees in Limburg: incidence, morbidity and mortality, 

prosthetic supply, care utilisation and functional level after one year. Prosthet Orthot Int. 2000 Aug;24(2):90-6. 
doi: 10.1080/03093640008726531. 

3. Chalya PL, Mabula JB, Dass RM, Ngayomela IH, Chandika AB, Mbelenge N, Gilyoma JM. Major limb 
amputations: a tertiary hospital experience in northwestern Tanzania. J Orthop Surg Res. 2012 Apr 23;7:18. 
doi: 10.1186/1749-799X-7-18. 

4. Ploeg AJ, Lardenoye JW, Vrancken Peeters MP, Breslau PJ. Contemporary series of morbidity and mortality 
after lower limb amputation. Eur J Vasc Endovasc Surg. 2005 Jun;29(6):633-7. doi: 

10.1016/j.ejvs.2005.02.014. 
5. Aljarrah Q, Allouh MZ, Bakkar S, Aleshawi A, Obeidat H, Hijazi E, Al-Zoubi N, Alalem H, Mazahreh T. Major 

lower extremity amputation: a contemporary analysis from an academic tertiary referral centre in a developing 
community. BMC Surg. 2019 Nov 21;19(1):170. doi: 10.1186/s12893-019-0637-y. 

6. Rosen N, Gordon ES, Haim A, Mosheiff R, Liebergall M. Mortality and reoperations following lower limb 
amputations. Isr Med Assoc J. 2014 Feb;16(2):83-7. 

7. Karam J, Shepard A, Rubinfeld I. Predictors of operative mortality following major lower extremity amputations 
using the National Surgical Quality Improvement Program public use data. J Vasc Surg. 2013 Nov;58(5):1276-
1282. doi: 10.1016/j.jvs.2013.05.026. 

8. Easterlin MC, Chang DC, Wilson SE. A practical index to predict 30-day mortality after major amputation. Ann 
Vasc Surg. 2013 Oct;27(7):909-17. doi: 10.1016/j.avsg.2012.06.030. 

9. Jones WS, Patel MR, Dai D, Vemulapalli S, Subherwal S, Stafford J, Peterson ED. High mortality risks after 
major lower extremity amputation in Medicare patients with peripheral artery disease. Am Heart J. 2013 
May;165(5):809-815.e1. doi: 10.1016/j.ahj.2012.12.002. 

10. Franchin M, Palermo V, Iannuzzi C, Rivolta N, Mozzetta G, Tozzi M, Bush RL, Piffaretti G. A predictive score for 
30-day survival for patients undergoing major lower limb amputation for peripheral arterial obstructive disease. 
Updates Surg. 2021 Oct;73(5):1989-2000. doi: 10.1007/s13304-021-01085-5. 

11. Faglia E, Clerici G, Clerissi J, Gabrielli L, Losa S, Mantero M, Caminiti M, Curci V, Lupattelli T, Morabito A. 
Early and five-year amputation and survival rate of diabetic patients with critical limb ischaemia: data of a 
cohort study of 564 patients. Eur J Vasc Endovasc Surg. 2006 Nov;32(5):484-90. doi: 
10.1016/j.ejvs.2006.03.006. 

12. Wong KL, Nather A, Liang S, Chang Z, Wong TT, Lim CT. Clinical outcomes of below knee amputations in 
diabetic foot patients. Ann Acad Med Singap. 2013 Aug;42(8):388-94. 

13. Henrique JR, Cardoso NA, Procópio RJ, Navarro TP, Dardik A, de Luccia N. Diabetic foot ulcer carries high 
amputation and mortality rates, particularly in the presence of advanced age, peripheral artery disease and 
anemia. Diabetes Metab Syndr. 2017 Dec;11 Suppl 2:S583-S587. doi: 10.1016/j.dsx.2017.04.008. 

14. Mayfield JA, Reiber GE, Maynard C, Czerniecki JM, Caps MT, Sangeorzan BJ. Survival following lower-limb 
amputation in a veteran population. J Rehabil Res Dev. 2001 May-Jun;38(3):341-5. 

15. Fortington LV, Geertzen JH, van Netten JJ, Postema K, Rommers GM, Dijkstra PU. Short and long term 

mortality rates after a lower limb amputation. Eur J Vasc Endovasc Surg. 2013 Jul;46(1):124-31. doi: 
10.1016/j.ejvs.2013.03.024. 

16. Soo BP, Rajbhandari S, Egun A, Ranasinghe U, Lahart IM, Pappachan JM. Survival at 10 years following lower 
extremity amputations in patients with diabetic foot disease. Endocrine. 2020 Jul;69(1):100-106. doi: 
10.1007/s12020-020-02292-7. 

17. Moulik PK, Mtonga R, Gill GV. Amputation and mortality in new-onset diabetic foot ulcers stratified by etiology. 
Diabetes Care. 2003 Feb;26(2):491-4. doi: 10.2337/diacare.26.2.491. 

18. Lee JS, Lu M, Lee VS, Russell D, Bahr C, Lee ET. Lower-extremity amputation. Incidence, risk factors, and 
mortality in the Oklahoma Indian Diabetes Study. Diabetes. 1993 Jun;42(6):876-82. doi: 
10.2337/diab.42.6.876. 

19. Resnick HE, Carter EA, Lindsay R, Henly SJ, Ness FK, Welty TK, Lee ET, Howard BV. Relation of lower-extremity 
amputation to all-cause and cardiovascular disease mortality in American Indians: the Strong Heart Study. 
Diabetes Care. 2004 Jun;27(6):1286-93. doi: 10.2337/diacare.27.6.1286. 

20. Mandrup-Poulsen T, Jensen JS. Mortality after major amputation following gangrene of the lower limb. Acta 
Orthop Scand. 1982 Dec;53(6):879-84. doi: 10.3109/17453678208992842. 

21. Subramaniam B, Pomposelli F, Talmor D, Park KW. Perioperative and long-term morbidity and mortality after 
above-knee and below-knee amputations in diabetics and nondiabetics. Anesth Analg. 2005 May;100(5):1241-
1247. doi: 10.1213/01.ANE.0000147705.94738.31. 

22. Christensen S. Lower extremity amputations in the county of Aalborg 1961-1971. Population study and follow-
up. Acta Orthop Scand. 1976;47(3):329-34. doi: 10.3109/17453677608992001. 

https://doi.org/10.69667/lmj.261008
https://lmj.ly/index.php/ojs/index


 

Libyan Med J. 2025;18(1):56-69 
https://doi.org/10.69667/lmj.261008 

Libyan Medical Journal 

https://lmj.ly/index.php/ojs/index eISSN: 2079-1224 

 

 

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0 
Received: 22-11-2025 - Accepted: 20-01-2026 - Published: 28-01-2026    69 

23. Ebskov LB. Relative mortality in lower limb amputees with diabetes mellitus. Prosthet Orthot Int. 1996 
Aug;20(3):147-52. doi: 10.3109/03093649609164436. 

24. Pohjolainen T, Alaranta H. Ten-year survival of Finnish lower limb amputees. Prosthet Orthot Int. 1998 
Apr;22(1):10-6. doi: 10.3109/03093649809164452. 

25. Nehler MR, Coll JR, Hiatt WR, Regensteiner JG, Schnickel GT, Klenke WA, Strecker PK, Anderson MW, Jones 
DN, Whitehill TA, Moskowitz S, Krupski WC. Functional outcome in a contemporary series of major lower 
extremity amputations. J Vasc Surg. 2003 Jul;38(1):7-14. doi: 10.1016/s0741-5214(03)00092-2. 

26. Kazmers A, Perkins AJ, Jacobs LA. Major lower extremity amputation in Veterans Affairs medical centers. Ann 
Vasc Surg. 2000 May;14(3):216-22. doi: 10.1007/s100169910038. 

27. Basu NN, Fassiadis N, McIrvine A. Mobility one year after unilateral lower limb amputation: a modern, UK 
institutional report. Interact Cardiovasc Thorac Surg. 2008 Dec;7(6):1024-6. doi: 10.1510/icvts.2008.180422. 

28. Aulivola B, Hile CN, Hamdan AD, Sheahan MG, Veraldi JR, Skillman JJ, Campbell DR, Scovell SD, LoGerfo FW, 
Pomposelli FB Jr. Major lower extremity amputation: outcome of a modern series. Arch Surg. 2004 
Apr;139(4):395-9; discussion 399. doi: 10.1001/archsurg.139.4.395. 

29. Kristensen MT, Holm G, Kirketerp-Møller K, Krasheninnikoff M, Gebuhr P. Very low survival rates after non-
traumatic lower limb amputation in a consecutive series: what to do? Interact Cardiovasc Thorac Surg. 2012 
May;14(5):543-7. doi: 10.1093/icvts/ivr075. 

30. Tentolouris N, Al-Sabbagh S, Walker MG, Boulton AJ, Jude EB. Mortality in diabetic and nondiabetic patients 
after amputations performed from 1990 to 1995: a 5-year follow-up study. Diabetes Care. 2004 Jul;27(7):1598-
604. doi: 10.2337/diacare.27.7.1598. 

31. Schofield CJ, Libby G, Brennan GM, MacAlpine RR, Morris AD, Leese GP. Mortality and hospitalization in 
patients after amputation: a comparison between patients with and without diabetes. Diabetes Care. 2006 
Oct;29(10):2252-6. doi: 10.2337/dc06-0926. 

32. de Godoy JM, de Godoy MF, Batigalia F, Trazzi RC, Monteiro EH. Lower-extremity amputation: a 6-year follow-

up study in Brazil. J Orthop Surg (Hong Kong). 2005 Dec;13(2):164-6. doi: 10.1177/230949900501300210. 
33. Uzzaman MM, Jukaku S, Kambal A, Hussain ST. Assessing the long-term outcomes of minor lower limb 

amputation: a 5-year study. Angiology. 2011 May;62(4):365-71. doi: 10.1177/0003319710395558. 
34. López-Valverde ME, Aragón-Sánchez J, López-de-Andrés A, Guerrero-Cedeño V, Tejedor-Méndez R, Víquez-

Molina G, Jiménez-García R. Perioperative and long-term all-cause mortality in patients with diabetes who 
underwent a lower extremity amputation. Diabetes Res Clin Pract. 2018 Jul;141:175-180. doi: 
10.1016/j.diabres.2018.05.004. 

35. Icks A, Scheer M, Morbach S, Genz J, Haastert B, Giani G, Glaeske G, Hoffmann F. Time-dependent impact of 
diabetes on mortality in patients after major lower extremity amputation: survival in a population-based 5-year 
cohort in Germany. Diabetes Care. 2011 Jun;34(6):1350-4. doi: 10.2337/dc10-2341. 

36. Rosedi A, Hairon SM, Abdullah NH, Yaacob NA. Prognostic Factor of Lower Limb Amputation among Diabetic 
Foot Ulcer Patients in North-East Peninsular Malaysia. Int J Environ Res Public Health. 2022 Oct 
31;19(21):14212. doi: 10.3390/ijerph192114212. 

 

https://doi.org/10.69667/lmj.261008
https://lmj.ly/index.php/ojs/index

