
 East and Central African Journal of Surgery  

 

Title: Long-term mortality after lower extremity amputation: A 
retrospective study at a second-level government hospital in 
Cape Town, South Africa 

Authors: Salah Rodwan Husein, Megan Naidoo, Heather Bougard, 
Kathryn M. Chu 

Received: 25-Mar-2020 

Revised: 17-Aug-2020 

Accepted: 23-Aug-2020 

Published: 7-Jan-2021 

 
Citation: Husein SR, Naidoo M, Bougard H, Chu KM. Long-term mortality after lower extremity 
amputation: A retrospective study at a second-level government hospital in Cape Town, 
South Africa [published online, 2021 Jan 7]. East Cent Afr J Surg. 2021. 
 
Competing interests: None declared 
 
This accepted article will undergo further copyediting, typesetting, and proofreading before inclusion in a 
forthcoming issue of the East and Central African Journal of Surgery as the final version of record. The finalized 
article will differ from this version, and errors may be detected during the production process. 
 
© S.R. Husein et al. This is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are properly cited. To view a copy of the license, visit 
http://creativecommons.org/licenses/by/4.0/. 

ACCEPTED RESEARCH ARTICLE 



East and Central African Journal of Surgery 1 

Long-term mortality after lower extremity amputation: A retrospective study at a 
second-level government hospital in Cape Town, South Africa 

ARTICLE IN PRESS 

ORIGINAL RESEARCH 

Long-term mortality after lower extremity amputation: 
A retrospective study at a second-level government 
hospital in Cape Town, South Africa 
Salah Rodwan Husein, MBChB, FCS1; Megan Naidoo, MPH2; Heather Bougard, MBChB, FCS1,3; Kathryn M. Chu, 

MD, MPH, FACS, FACRS1,2,3 

1. Department of Surgery, University of Cape Town, Cape Town, South Africa  

2. Centre for Global Surgery, Department of Global Health, Stellenbosch University, Cape Town, South Africa 

3. Department of Surgery, New Somerset Hospital, Cape Town, South Africa 

Correspondence: Dr Kathryn M. Chu (kchu@sun.ac.za) 

Abstract 

Background: Long-term mortality after lower extremity amputation (LEA) is not well reported in low- and 

middle-income countries.  The primary aim of this study was to report 30-day and one-year mortality after LEA 

in South Africa.  The secondary objective was to report risk factors for one-year mortality.   

Methods: This was a retrospective study of patients undergoing LEA at New Somerset Hospital, a second-level 

government facility in Cape Town, South Africa from October 1, 2015 to October 31, 2016.  A medical record 

review was undertaken to identify co-morbidities, operation details, and perioperative mortality rate.  Outcome 

status was defined as alive, dead, or lost to follow-up.  Outcomes at 30 days and one-year were reported. 

Results: There were 152 patients; 90 (59%) males and the median age was 60 years.  Co-morbidities were available 

for 137 (90%).  One hundred and eight (79%) had peripheral vascular disease and 91 (66%) had diabetes mellitus.  

Fifty-three (35%) had more than one LEA on the same or contralateral limb.  There were 183 LEAs in 152 patients.  

The most common LEA was above knee amputation (n=104, 57%) followed by below knee amputation (n=36, 
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20%).  At 30 days, 102 (67%) of 152 were traced and 12 (12%) were dead.  At one year, 86 (57%) were traced and 

37 (43%) were dead.  

Conclusions: At this second-level South African hospital, 43% of patients undergoing LEA were dead after one 

year.  In resource-constrained settings, mortality data are necessary when considering resource allocation for LEA 

and essential surgical care packages. 

Keywords: surgery, amputation, post-operative mortality, health systems strengthening 

Introduction 

Surgical care can prevent disability and save millions of lives per year (1).  Surgical care is known to be cost-

effective and in 2015, the World Health Assembly declared that essential and emergency surgical procedures 

should be a part of universal health care (2).  The majority of the surgical burden is in low- and middle-income 

countries (LMICs), which have health systems with limited resources (1).  In these countries, high-value 

interventions (those that can achieve the greatest health benefits for a population with limited resources) need to 

be prioritized when choosing the list of procedures to be included in essential regional and national surgical 

packages (3).  The burden of each surgical condition, its cost-effectiveness, and its associated procedural outcomes, 

such as peri-operative or long-term mortality, are among several factors that need to be considered.   

Mortality after 30 days, or long-term mortality, is not easily measured in LMICs given the lack of systematic post-

operative follow-up.  However, there is data on peri-operative mortality (POMR) or in-hospital mortality in 

LMICs. POMR in African countries is higher than the global average, especially after emergency procedures (4).   

In high income countries (HICs), lower extremity amputation (LEA) is a common general surgical procedure for 

end stage complications of peripheral vascular disease (PVD) and diabetes mellitus (DM), which lead to tissue 

ischemia and gangrene (5, 6).  Historically, traumatic injuries were the leading cause of LEA in LMICs (7, 8), 

however, as non-communicable diseases in LMICs are increasing and infectious diseases are still prevalent, these 

nations are facing a double burden of medical indications for LEA (9) (10).  In a study from Cape Town, South 

Africa, the most common cause of non-traumatic LEA was DM (11). 
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Long-term mortality after LEA is high in HICs.  In HICs, 30-day mortality ranged from 9-30% and one-year 

mortality (1YM) 30-54% (12, 13).  In PVD and DM patients, a meta-analysis demonstrated a 48% 1YM (14).  Risk 

factors for death after LEA include surgical factors such as higher level of amputation and the need for staged 

procedures, increased age, and associated co-morbidities such as pre-operative sepsis, DM, arteriosclerosis, 

coronary artery disease, cerebral vascular disease, and end stage renal disease (14-17). 

In LMICs, there is a paucity of data describing long-term mortality after LEA and associated risk factors.  In a 

systematic review from Nigeria, POMR was reported at 11%, but 30-day mortality and 1YM were not captured 

(8).  Long-term mortality after LEA in resource-limited settings affect its value and need to be considered when 

defining a public health surgical package.  The primary aim of this study was to report 30-day mortality and 1YM 

after LEA in South Africa, an upper middle- income country.  The secondary objective was to report risk factors 

for 1YM.   

Methods 

Study design and setting 

This was a retrospective study of patients undergoing LEA at New Somerset Hospital (NSH) in Cape Town, South 

Africa from October 1, 2015 to October 31, 2016.  NSH is a second-level government hospital which serves a 

catchment population of approximately 500,000 persons.  All patients undergoing LEA at NSH during the study 

period were included.  Patients undergoing upper extremity amputations or non-amputation procedures 

concomitant to LEA were excluded.  Patients under 18 years of age were also excluded. 

Ethics approval 

Phone numbers for study patients were obtained from medical records. A surgical nurse working at the hospital, 

but not involved in the study, phoned each of the patients (or their next of kin) to explain the study objectives and 

ask if study investigators may contact them. All patients or next of kin who were successfully contacted agreed to 

a phone interview. During the phone interview with a study investigator, telephonic consent was obtained by the 

first author (SH) prior to any study questions being asked.  Ethics approval was given by the University of Cape 

Town Human Ethics Committee. 
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Data collection 

A hospital operative electronic database used for routine monitoring and evaluation was reviewed to identify 

eligible patients and operative characteristics.  A medical record review was undertaken to identify co-morbidities 

and long-term mortality.  The following patient demographics and co-morbidities were captured: age, gender, 

PVD, DM, hypertension (HPT), smoking status, and previous LEA on a contralateral limb.  Surgical variables 

included: type of LEA, traumatic or non-traumatic indications for LEA, and multiple LEA, defined as multiple 

amputations on the same limb during the study period or having a previous LEA on a contralateral limb.  Type of 

LEA included toe, trans-metatarsal, supra-malleolar (guillotine), below knee (BKA), and above knee (AKA) 

amputations.   

Outcome status was defined as alive, dead, or lost to follow-up (LTFU).  Outcome status was obtained from three 

sources.  Firstly, patients or their next-of-kin were traced telephonically after giving verbal consent during two 

tracing episodes: March-April 2017 and August 2018.  For each tracing episode, three attempts were made to 

contact each patient/next of kin.  Secondly, a search for deaths at Western Cape government hospitals using a 

centralized computerized administration system (CLINICOM) was undertaken (18).  Thirdly, deaths of patients 

with South African identification numbers (through March 16, 2018) were identified through the National 

Population Register.  Patients not traced and not confirmed dead were considered LTFU.  Thirty-day mortality 

was defined as death within 30 days of LEA.  If more than one LEA was performed during the study period, 

mortality was calculated from the last procedure.  1YM was defined as death within 365 days of the last LEA. 

Statistical analysis 

Descriptive statistics were used to describe patients’ and operative characteristics.   Univariate and multivariate 

logistic regression analyses were performed to determine variables associated with 1YM.  Age and gender were 

included a priori and all other variables with a p value <0.2 on univariate analysis were included in the multivariate 

analysis.  Previous and multiple LEA were combined into one variable.  All analyses were performed using STATA 

13 (College Station, TX, USA).  The data was de-identified before analysis and all databases were security encoded. 

Results 

There were 152 patients; 90 (59%) males and the median age (interquartile range) was 60 (54-67) years.  Co-

morbidities were available for 137 (90%) of the cohort.  Of these, 136 (99%) were smokers or had HTN, PVD, or 



East and Central African Journal of Surgery 5 

Long-term mortality after lower extremity amputation: A retrospective study at a 
second-level government hospital in Cape Town, South Africa 

ARTICLE IN PRESS 

DM.  Specifically, 108 (79%) had PVD and 91 (66%) had DM.  Majority of patients had gangrene (89%), with half 

having wet gangrene and the other half with dry gangrene.  Fifty-three (35%) had more than one LEA on the same 

or contralateral limb.  Only 4 (3%) LEAs were performed for traumatic injury.  Patient demographics are shown 

in Table 1. 

Operative Characteristics 

There were 183 LEA in 152 patients.  The most common LEA was AKA (n=104, 57%) followed by BKA (n=36, 

20%).  See Table 2. 

Outcomes 

At 30 days, 102 (67%) of 152 patients were traced.  Of these, 12 (12%) were dead.  At one year, 86 (57%) were 

traced.  Of these, 37 (43%) were dead.  At the end of the study, there was a median follow-up time of 522 

(interquartile range: 190-801) days.  A Kaplan Meier survival curve is shown in Figure 1.  

Associations with One Year Mortality 

On univariate analysis, age ≥ 75 years of age, male gender, and AKA were associated with 1YM and included in 

the multivariate analysis (Table 3).  On multivariate analysis, age≥ 75 years (OR 7.81, p=0.017) was associated 

with 1YM. 

Discussion 

This is the first known study from South Africa confirming high long-term mortality after LEA, with 43% of 

patients dead within a year of the procedure and increasing age as a major risk factor.  The high long-term 

mortality is consistent with reported data from several other HICs studies (12, 14, 19-21).  A multivariate analysis 

identified age greater than or equal to 75 years as the only independent risk factor for 1YM, a factor noted in other 

studies (12, 16, 22).  Given the increasing life expectancy in South Africa (23), LEA will continue to be high risk 

in our population.  In our study, most LEA patients had a prior history of HTN, PVD, DM, or smoking.  The 

results of this study indicate the risk of long-term mortality was not significantly impacted by these co-morbidities.  

The literature on these conditions as risk factors for long term mortality after LEA is inconsistent, with some 

studies reporting an association with diabetes and/or heart disease (19, 20), and others that do not support these 

relationships (19, 21).  Larger multi-centre or national cohort studies are need to elucidate these associations. 
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South Africa, an upper middle-income country, is rolling out a National Health Insurance plan, a funding system 

for essential health coverage, and will likely include a package of surgical procedures covered for South African 

citizens and long-term residents (24). Given the resource limitations in LMICs, each surgical procedure needs to 

be evaluated to determine if it is a high-value intervention (1-3).  This study is significant in that it demonstrates 

long-term mortality after LEA can be high and therefore may impact its value as a high-value intervention under 

universal health coverage for South Africa. Further studies are needed to evaluate other factors that need to be 

considered, such as: the burden of disease of each condition, the cost-effectiveness of the intervention, quality-

adjusted life years gained, indirect and direct costs to the health system and patient, post-operative outcomes of 

each procedure, and ease of suffering and respect and dignity of the patient (3, 25). 

One limitation to the study was that one third of patients were LTFU at 30 days and more than 40% by one year.  

It is likely that a large proportion of LTFU patients were actually alive since they were not recorded as dead in our 

mortality databases.  Therefore, 30- day mortality may have been as low as 8% and 1YM 24% if all LFTU were 

considered alive. This was a retrospective manual review of secondary data. The data is subject to memory or 

registry bias. There are additional factors and comorbidities that may be important in the risk factor analysis but 

were unavailable at the time of data collection. Traumatic indications for LEA were included. However, cases of 

major extremity trauma were referred to a nearby third-level hospital. Therefore, trauma cases were likely to be 

underrepresented in this study.  Furthermore, the cohort sample size was relatively small and may have been 

unable to capture true associations between non-traumatic co-morbidities and mortality. A longer study period 

would have likely resulted in a larger sample size and increased statistical power. 

Conclusions 

At New Somerset Hospital in Cape Town, South Africa, up to 43% of patients were dead one year after LEA.  Long-

term mortality needs to be considered when deciding which surgical procedures should be considered in universal 

health coverage in national surgical planning. 
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Tables and figures 

Table 1: Patient characteristics of lower extremity amputation at a second-level 

government hospital in South Africa 

  n % 

Total cohort 152  

Median age (interquartile range) 60 (54-67)  

Males 90  59 

Co-morbidities 137 90 

Peripheral vascular disease 108 79 

Hypertension 95   69 

Diabetes mellitus 91  66 

Smoking 70  51 

≥1 co-morbidity 136 99 

Operative indications 135 89 

Gangrene 135 89 

Wet 67 50 

Dry 68 50 

Trauma 4  3 

Multiple LEA* 53  35 

LEA, lower extremity amputation 

*more than one LEA on the same or contralateral limb 
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Table 2: Types of lower extremity amputation performed at a second-level 

government hospital in South Africa 

Procedures  n % 

Above knee amputation 104 57 

Below knee amputation 36 20 

Toe amputation 19 10 

Supra-malleolar amputation 18 10 

Trans-metatarsal amputation 6 3 

Total 183 100 
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Table 3: Risk factors for one-year morality after lower extremity amputation  

 Univariate Analysis Multivariate Analysis 

  OR 
Confidence 
Interval 

P 
Value OR 

Confidence 
Interval 

P 
Value 

Demographics       

Age ≥75 years 6.43 1.29- 32.05 0.023 7.81 1.45- 42.20 0.017 

Male gender  1.89 0.76- 4.74 0.172 2.15 0.80- 5.77 0.129 

Co-morbidities       

Peripheral 

vascular disease  1.32 0.39- 4.48 0.659      

   

Hypertension  1.33 0.49- 3.62 0.573    

Diabetes mellitus 0.97 0.38- 2.51 0.954    

Smoking 1.23 0.49- 3.09 0.654         

Operative 
Indications    

   

Wet Gangrene 1.30 0.51- 3.28 0.582         

Trauma 2.34 0.20- 26.95 0.494         

Operation       

Above knee 

amputation  2.14 0.75- 6.08 0.152      

2.35 0.77- 7.20 0.134 

Below knee 

amputation  0.44 0.12- 1.59 0.212      

   

Toe Amputation 1.00      

Supra-malleolar 

amputation  1.00   

   



East and Central African Journal of Surgery 13 

Long-term mortality after lower extremity amputation: A retrospective study at a 
second-level government hospital in Cape Town, South Africa 

ARTICLE IN PRESS 

Trans-metatarsal 

amputation  1.14 0.15- 8.54 0.896      

   

Multiple LEA* 0.54 0.21- 1.41 0.211         

OR, odds ratio; LEA, lower extremity amputation 

*more than one LEA on the same or contralateral limb  

Risk factors with a p value <0.2 on univariate analysis were included in the 

multivariate analysis 

 

Figure 1: Deaths over time after lower extremity amputation at New Somerset 
Hospital, Cape Town, South Africa 
 


