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ABSTRACT

INTRODUCTION: Lower limb amputation (LLA) is a global health issue affecting millions of people 
worldwide. Factors such as diabetes, peripheral vascular disease, infections, and improper medical 
practices also contribute to Lower limb amputation. The personal, family, and socio-economic 
costs associated with amputation are substantial, emphasizing the need for preventive measures, 
improved healthcare resources, and support for amputees. 
METHODS: A literature review of Lower limb amputation and its associated risk factors, which 
focuses on hypertension, hypercholesterolemia, smoking, diabetic complications, Indigenous 
ethnicity, and foot infections.
RESULTS: It was revealed that the socio-economic impact of Lower limb amputation includes 
job loss and financial burdens. Also, access to rehabilitation services, stigma, and marginalization 
further complicate the lives of amputees. Furthermore, peripheral vascular disease is a significant 
risk factor, and chronic hyperglycemia in diabetes leads to diabetic foot syndrome and subsequent 
amputations. Lower limb amputation has a profound impact on quality of life and psychological 
well-being, particularly in rural areas where manual labor is prevalent. Strategies to address 
Lower limb amputation include prevention and management of diabetes-related complications, 
improved healthcare access, and awareness programs. Public health initiatives, health education 
campaigns, early detection, and affordable healthcare are also crucial in reducing amputation 
rates. Specific interventions for diabetic foot care, timely surgical intervention, and preserving 
limb length and function are important considerations. 
CONCLUSION: Multifaceted strategies are necessary for the effective management and 
prevention of lower limb amputation. 
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approach
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INTRODUCTION

Globally, it is estimated that 65 million people live 
with limb amputations, and 1.5 million people 
undergo amputations every year, with 60% being 
Lower limb amputations (LLA)[1]. Also, two-thirds 
of people with amputation live in low-resourced 
settings [1], and it is estimated that 5 million of the 
amputee population live in Africa, of which around 
75% are lower limb amputees [1].  LLA does not 
only disfigure but also renders people less mobile 
and may lead to loss of Independence [2,3] 
Reported that people with LLA often withdraw 
from social activities owing to their physical 
limitations, perceived body image, and lack of 
disability-supported facilities.
Amputation is one of the oldest and most 
commonly performed surgical procedures. The 
first written surgical description of lower limb 
amputation was written by Hippocrates (460-377 
BC). The earliest known case was reported to have 
been performed in Borneo 31,000 years ago [4].
Lower limb amputation is defined as a complete 
loss in the transverse anatomical plane of any part 
of the lower extremity for any reason [5]. Lower 
limb Amputation is among the most acquired 
disabilities, with a global prevalence ranging from 
3.6 to 68.4 per 100,000 population [6]. There are 
30,000- 40,000 amputations performed annually 
in the United States, with an estimated 1.6 million 
amputees worldwide in 2005, and this figure is 
expected to rise to 3.6 million by 2050 [7]. Also, 
LLA accounted for 3.08% of operations done at the 
University Hospital of Butare, Rwanda [8]. According 
to the Uganda national population census of 

the year 2014, the prevalence of limb disability 
increases with age, varying from .5% in children 
through 7.5% in teenagers to 16.5% in adults, of 
whom 5% have difficulty walking. LLA occurs as a 
result of a wide range of diseases and trauma. It 
is attributed to significant morbidity, disability, and 
mortality. An amputation is not merely limb loss as 
it can mean disability, joblessness, high insurance 
payments, depression and poor quality of life [9]. 
Lower-limb amputation is attributed to a number of 
complications, which include: infection, phantom 
limb sensation and pain, residual limb pain, painful 
neuroma, depression, and heterotopic ossification 
[9].
Indications for LLA are generally considered as the 
3Ds: Dead limb, Deadly limb, and Damn nuisance 
of a limb. In high income countries, peripheral 
vascular disease ranks first as the major cause of 
amputation, while trauma, infection, complications 
of Diabetes Mellitus, and malignancy are the 
indications for Amputation in Low-to middle-
income countries-Uganda not left out [10,11]). 
Subsequently, it has been reported that trauma 
is the leading cause of LLA followed by Diabetes, 
neoplasms, and peripheral vascular Disease in 
Uganda [12]. LLA is often performed as a lifesaving 
procedure, usually done when the limb is deemed 
non-salvageable following severe injury (e.g., road 
traffic accident, war injuries), when there is tissue 
loss due to vascular occlusive disease or to control/
stop infection progress [13]. 

LLA is performed at different anatomical levels 
based on the need and reason for the amputation, 
namely: Toe-ectomy – removal of single or multiple 
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Table 1: Summary of the lower limb amputation; the prevalence across different regions  
Region Prevalence of lower limb amputation (LLA)

Global Estimated 65 million individuals worldwide [14]

High-Income Countries Relatively lower compared to low- and middle-income countries. Decreased prevalence 

in the United States from 8.2 per 1,000 individuals in 2000 to 4.4 per 1,000 individuals in 

2008 [27,28]

Low- and Middle-

Income Countries

Higher prevalence, particularly in sub-Saharan Africa (Uganda, Kenya, Nigeria) due to 

limited access to healthcare resources, inadequate infrastructure, and high prevalence of 

risk [16–18]

Specific Regions Higher prevalence observed in South Africa, India, and Bangladesh due to factors like 

trauma, diabetes-related complications, peripheral vascular [21]

Risk Factors Diabetes, peripheral vascular disease, infections, trauma, and inadequate medical practices 

contribute to the prevalence of LLA globally [23]
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toes at the level of the metatarsophalangeal joints, 
transmetatarsal – amputation through the shafts 
of metatarsals, Mid-tarsal (Chopart/ Lisfranc) – 
amputation through the tarsal bones, Through-
ankle (Symes) – amputation of the foot at the ankle 
joint with retention of the plantar heel and removal 
of the malleoli, below-knee – a leg amputation 11-
12cm distal to the knee, through knee – the knee 
joint is disarticulated leaving the patient to weight 
bear on condyles, above knee – amputation 

through the femur, ideal length of 25-30 cm from 
the greater trochanter, hip disarticulation – the 
femur is disarticulated from the acetabulum and 
hind quarter – the side of the brim of the pelvis is 
removed.

PREVALENCE OF LOWER LIMB AMPUTATION

The prevalence of lower limb amputation (LLA) 
varies around the world due to differences in 

Aspect Findings References 

Global LLA incidence 173 per 105 population Hennis et al 2004

Global amputee population Estimated 65 million people Liao et al., 2020

Global annual amputations Approximately 1.5 million people Liao et al., 2020

Global amputees in low-resourced 

settings

Two-thirds of amputees, including Uganda Liao et al., 2020

African amputee population Estimated 5 million Liao et al., 2020

European Union LLA incidence 

trends

Increasing trend observed between 1990 and 2017; 

highest incidences in Australia (male: 37.8 per 100,000; 

female: 31.4)

LEA study group, 

2020

LLA demographics in Uganda Unknown trend due to lack of past data and amputee 

registry

Kenney et al., 2019

Functional difficulties in Uganda Approximately 12.5% of the population with walking or 

sensory disabilities

Uganda Bureau of 

Statistics, 2018, 

2019

Prevalence of major limb loss in 

Acholi

11,400 people out of 1.9 million in the Acholi sub-

region of Uganda

Atim et al., 2020

Causes of LLA Diabetes complications, peripheral vascular disease, 

trauma, malignancy, infection, congenital defects, and 

others

Engstrom et al., 

1993; Van Houtum 

et al., 1996, etc.

Factors associated with higher LLA 

incidence

Geographical location, male gender, diabetes duration, 

co-morbidities, lack of education

Wrobel et al., 2001; 

Resnick et al., 2004, 

etc.

Trauma-related LLA in Uganda Highest number of incidents in referral hospitals; causes 

include road accidents, violence, fire, occupational 

accidents, etc.

Muhumuza & 

Bangirana, 2015; 

Kenney et al., 2019

Costs of amputation in KwaZulu-

Natal, SA

Personal, family, and socio-economic costs estimated 

at $290,000 per amputee; additional annual cost of 

$359,779,298.28

Journal of 

Endocrinology, 

Metabolism, and 

Diabetes of South 

Africa, 2020

Table 2: Incident rate of lower limb amputation across different region 
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risk factors, healthcare systems, and population 
characteristics. This section will provide a detailed 
explanation of the prevalence of LLA in different 
regions, supported by relevant references.

Global Prevalence: LLA is a significant health issue 
globally, affecting millions of people. According 
to the International Society for Prosthetics and 
Orthotics, an estimated 65 million individuals are 
living with limb amputations worldwide [14]. This 
figure underscores the substantial burden of LLA 
on individuals, families, and society as a whole.

High-Income Countries: In high-income countries, 
such as the United States and those in Western 
Europe, the prevalence of LLA is relatively lower 
compared to low- and middle-income countries. 
This is attributed to better healthcare resources, 
advanced medical interventions, and preventive 
measures. For example, in the United States, 
the prevalence of major non-traumatic lower 
extremity amputations among adults with diabetes 
decreased from 8.2 per 1,000 individuals in 2000 
to 4.4 per 1,000 individuals in 2008 [15].

Low- and Middle-Income Countries: LLA is more 
prevalent in low- and middle-income countries, 
where access to healthcare resources and 
preventive measures may be limited. For instance, 
in sub-Saharan Africa, LLA is a significant health 
concern. Studies conducted in countries like 
Uganda, Kenya, and Nigeria have reported a high 
burden of LLA, particularly among individuals with 
diabetes and those affected by trauma [16–18]. 

Specific Regions: The prevalence of LLA may vary 
within specific regions. For example, studies have 
highlighted a higher prevalence of LLA in certain 
areas, such as South Africa, where a combination 
of factors, including trauma, diabetes-related 
complications, and peripheral vascular disease, 
contribute to the burden of LLA [19,20]. In Southeast 
Asia, countries like India and Bangladesh have also 
reported a high prevalence of LLA, primarily due 
to diabetes-related complications [21]. Several risk 
factors contribute to the prevalence of LLA globally. 
Diabetes is a major risk factor, with diabetic foot 
ulcers and complications being a leading cause of 
LLA [22,23]. Other risk factors include peripheral 
vascular disease, infections, trauma (such as road 

Risk Factors for Lower Limb Amputation References

Viability of soft tissues for bone coverage Molina & Faulk (2021)

Presence of femoral pulse, gangrene, and necrotizing soft tissue infection Molina & Faulk (2021)

Removal of diseased tissue, prosthetic fit, tapering bone ends, edema control, pain 

control

Schnur & Meier (2014)

Hypertension, hypercholesterolemia, raised serum creatinine, history of smoking Lazzarini et al. 2012

Diabetic retinopathy, CABG surgery, Charcot’s foot, Indigenous ethnicity Ndip et al. (2010)

Diabetic neuropathy, dyslipidemia, CABG surgery Al-Ani et al. (2011)

Prevalence and ulcer severity among African American cohorts Lavery et al. (2010)

Indigenous ethnicity Rodrigues et al. (2016)

Charcot’s arthropathy, history of osteomyelitis, severity of foot infection or cellulitis Korzon-Burakowska & 

Dziemidok (2011); Wukich 

et al. (2013)

Glycemic control (HbA1c levels) Ndip et al. (2010); Winkley 

et al.

Socio-economic impact: job loss, financial demands, difficulties in returning to work Burger & Marincek (2007)

Inaccessible and inappropriate rehabilitation services, stigma, marginalization Okello et al. (2019)

High mortality rates among people with LLA in Johannesburg, South Africa Godlwana et al. (2007)

Overweight or obesity status, lower education levels, urban settings among individuals 

with diabetes

Stanifer et al. (2016)

Table 3: Associated risks factors associated with lower limb amputation 
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traffic accidents and violence), and inadequate 
medical practices [24–26]

EPIDEMIOLOGY OF LOWER LIMB AMPUTATION

The global incidence of lower limb amputation (LLA) 
has been reported to be 173 per 105 population, 
with an estimated 65 million people living with limb 
amputations worldwide[29,30]. It is estimated that 
1.5 million people undergo amputations each year, 

and two-thirds of people with amputations reside 
in low-resourced settings, including Uganda [30].
In Africa, it is estimated that 5 million of the 
amputee population live on the continent [30]. The 
Lower Extremity Amputation (LEA) study group 
reported an increasing trend in the incidence 
of LLA among 15 European Union countries 
between 1990 and 2017. The highest incidences 
were observed in Australia, with rates of 37.8 per 
100,000 for male patients and 31.4 per 100,000 

Study Outcomes Findings 

McEwen et al. 

(2013)

Increased Risk 

of Adverse 

Outcomes

Peripheral Vascular Disease (PVD) significantly increases the risk of adverse 

outcomes, such as amputation and mortality, among individuals with 

diabetes.

Sutkowska (2012)

Chronic 

Complications and 

Reduced Quality 

of Life

Chronic hyperglycemia in poorly controlled diabetes leads to organ and 

system damage, resulting in long-term complications, reduced quality of 

life, and death. Common complications include diabetic foot, peripheral 

neuropathy (7.28%), calluses (35.37%), foot deformities (24.2%), and 

arterial vessel pathologies (17.39%).

Zhang et al. 

(2020)

Diabetic Foot 

Syndrome and 

Amputation

Diabetic foot syndrome can lead to lower-extremity amputation. Globally, 

approximately 131 million people (1.8% of the population) had diabetes-

related lower-extremity complications, resulting in 6.8 million amputations 

in 2016.

Lazzarini et al. 

(2011)

Diabetic Foot 

Syndrome and 

Amputation

Diabetes accounts for 60-70% of all lower-extremity amputations (LEA), 

contributing significantly to the global disability burden and impacting the 

cost of illness and quality of life. Post-amputation, patients have a decreased 

quality of life compared to the general population.

Sahu et al. (2016)

Psychiatric 

Disorders and 

Pain:

Among individuals with diabetes in India, there is a high prevalence of 

psychiatric disorders, including depression (10.4% to 63%) and posttraumatic 

stress disorder (3.3% to 56.3%). Phantom limb pain and residual stump pain 

are also common issues.

Gurney et al. 

(2018)

Increased 

Mortality Rates:

Lower-extremity amputations in patients with diabetes are associated with 

significant short-term and long-term postoperative mortality rates. In New 

Zealand, over 11% of patients died within 30 days, and nearly 18% died 

within 90 days after major amputations.

De Godoy et al. 

(2002)

Psychological and 

Emotional Effects:

Limb amputation not only leads to physical disability but also has profound 

psychological and emotional effects, resulting in feelings of worthlessness 

and a loss of independence. In Uganda, where subsistence farming is 

prevalent, lower-limb amputations contribute to poverty and a diminished 

quality of life.

Table 4: Outcomes of lower limb amputation among patients in some regions  
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for female patients, increasing to 41.9 and 34.8 
per 100,000, respectively, in 2017 (LEA study 
group, 2020). LLA is commonly observed in males, 
individuals with diabetes, and those residing in 
rural settings [16,31,32]. However, the trend of 
LLA in Uganda is currently unknown due to the 
lack of past data and the absence of an amputee 
registry [33]. Functional difficulties related to 
walking and sensory impairments have been 
measured in Uganda, with approximately 12.5% 
of the population experiencing at least one form 
of walking or sensory disability (Uganda Bureau 
of Statistics, 2018, 2019) [34]. The prevalence of 
major upper and/or lower limb loss was estimated 
to be 11,400 people out of 1.9 million in the Acholi 
sub-region of Uganda.
LLA can result from various causes, including 
diabetic complications (neuropathic foot and 
ischemic foot), peripheral vascular disease (PVD), 
trauma, malignancy, infection, congenital lower 
limb defects, burns, rhabdomyolysis, sepsis, 
cellulitis, improper intravenous therapy practices 
[35–37]. Factors such as geographical location, 
male gender, duration of diabetes, presence of co-
morbidities, and lack of high school education have 
been associated with a higher incidence of LLA 
[38–40]. Trauma has been identified as a significant 
cause of limb amputations in Uganda, with studies 
indicating that it accounts for the highest number 
of incidents in referral hospitals [33]. Road traffic 
accidents, violence, fire, occupational accidents, 
congenital limb loss, illness (leading to gangrene 
and malignancy), and improper intravenous 
therapy practices are among the main contributors 
to trauma-induced limb loss. The personal, 
family, and socio-economic costs associated with 
amputation are substantial. A study conducted 
in the KwaZulu-Natal province of South Africa 
estimated costs exceeding $290,000 per amputee, 
resulting in an additional cost of $359,779,298.28 
per year to the region (Journal of Endocrinology, 
Metabolism, and Diabetes of South Africa, 2020).

THE RISK FACTORS ASSOCIATED WITH LOWER 
LIMB AMPUTATION 

The level of amputation depends on the viability 
of the soft tissues used for bone coverage [35]. 
Preservation of functional limb length is essential 
for post-operative functionality [35]. Principles of 
amputation surgery include removing diseased 
tissue, providing a residual limb for prosthetic 

fit, tapering bone ends, controlling edema, and 
optimizing pain control [41].
Various risk factors contribute to lower limb 
amputation (LLA). LLA patients have significant risk 
factors such as hypertension, hypercholesterolemia, 
raised serum creatinine, and a history of smoking, 
necessitating extended medical follow-ups and 
incurring heavy medical costs[42]. Factors like 
diabetic retinopathy, CABG surgery, Charcot's foot, 
and Indigenous ethnicity have been identified 
to significantly contribute to LLA [43]. Emphasis 
on the association of diabetic neuropathy and 
dyslipidemia with an increased risk of LLA was 
made [12]. There exists a significant difference 
in prevalence and ulcer severity contributing to 
LLA among African American cohorts [44]. It has 
been established that Indigenous ethnicity to be 
a strong contributing factor to LLA, possibly due 
to genetic predisposition or late presentation for 
clinical care.[45] 
Other risk factors for LLA include Charcot's 
arthroplasty, a history of osteomyelitis, and 
severity of foot infection or cellulitis [46]. Glycemic 
control is important for healing and reducing 
mortality, although studies have reported 
increased amputation risk with HbA1c levels above 
7.5% [44].
The socio-economic impact of amputations is 
significant, leading to job loss, financial demands, 
and difficulties in returning to work [47]. 
Amputees in Northern Uganda face challenges 
with inaccessible and inappropriate rehabilitation 
services, stigma, and marginalization [12]. Mortality 
rates among people with LLA in Johannesburg, 
South Africa, are among the highest globally [48]. 
In a study conducted in the Kilimanjaro region of 
Tanzania, it was discovered that overweight or 
obesity status had an independent prevalence 
risk ratio for glucose impairment, and individuals 
with diabetes had lower education levels and were 
more likely to live in urban settings [49].

THE OUTCOME OF LOWER LIMB AMPUTATION 
AMONG PATIENTS 

Peripheral vascular disease, or PVD, has been 
identified with an increased risk of adverse 
outcomes, which labels it as a causal factor for 
amputation and mortality amongst people with 
diabetes [50].
Pathologies that are risk factors for the occurrence 
of a diabetic foot occur quite common in diabetic 
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patients, e.g., in a study conducted in Wroclaw 
(Poland), it was found that 7.28% of diabetic 
patients have peripheral neuropathy; 35.37%, 
calluses; 24.2%, foot deformities; and 17.39%, 
features of the pathology of arterial vessels [51]
A study revealed that diabetic foot syndrome 
may result in lower-extremity amputation [52]. 
According to the Global Burden of Diseases, 
Injuries, and Risk Factors Study (GBD), in 2016, 
about 131 million people (1.8% of the global 
population) had diabetes-related lower-extremity 
complications, including 6.8 million amputations 
[52] revealed that cases with diabetes account for 
60-70% of all lower-extremity amputations (LEA). 
Diabetes-related lower-extremity complications 
are a large and growing contributor to the disability 
burden worldwide. Lower limb amputation 
concurrently leads to an increase in illness-related 
costs and a huge change in the quality of life and 
function of the patient. After LEA, patients have a 
diminished quality of life compared to the general 
population [53]. 
A review of studies from India indicates that there 
is an increased prevalence of psychiatric disorders 
among this group of patients, which account 
for 32% to 84%, including depression rates of 
10.4%–63% and posttraumatic stress disorder of 
3.3%–56.3%. Another problem to consider in this 
population is the incidence of phantom limb pain 
and residual stump pain [54]. 
Lower-extremity amputations are also related 
to significant early and long-term postoperative 
mortality. In a national study performed in New 
Zealand on individuals diagnosed with diabetes, 
more than 11% of patients who underwent major 
amputation died within 30 days, whereas nearly 
18% died within 90 days [55].
Amputation of a limb does not only leave a 
physical disability on an individual but also leads to 
psychological and emotional effects, thus feeling 
useless because of the inability to do anything, 
lowering their quality of life [56]. 

MANAGEMENT STRATEGIES FOR LOWER LIMB 
AMPUTATION: PREVALENCE, RISK FACTORS, AND 
OUTCOMES

Epidemiological Survey: Epidemiological studies 
and national databases play a crucial role in 
understanding the prevalence of lower limb 
amputation in different populations and regions. 
These studies provide valuable insights into 

the burden of amputation and aid in planning 
appropriate healthcare resources. Researchers 
analyzed data from the National Health Interview 
Survey and estimated that approximately 1.6 
million people were living with limb loss in the 
United States in 2005. Among them, lower limb 
amputations accounted for the majority[7]. 
Another analysis was conducted using data 
from the National Diabetes Audit. The study 
estimated that the prevalence of major lower limb 
amputation among individuals with diabetes in 
England was 1.0 per 1,000 people with diabetes 
[57]. This finding highlighted the substantial 
burden of lower limb amputation among the 
diabetic population. 

Implementation of Public Health Initiatives: 
Implementing public health initiatives aimed 
at preventing or reducing the occurrence of 
conditions that lead to lower limb amputation is 
crucial in addressing this significant healthcare 
issue. Health education programs on the 
knowledge, attitude, and practice of diabetic foot 
care among individuals with diabetes have been 
implicated to have a significant improvement 
in participants' knowledge and practice of foot 
care, [58]. Also, investigation of the effectiveness 
of a screening program has shown a significant 
reduction in the incidence of foot ulcers and 
subsequent amputations among individuals 
with diabetes, emphasizing the importance of 
early detection and intervention in preventing 
amputation [59]. It was found that states that 
expanded Medicaid experienced a significant 
reduction in diabetes-related amputations 
compared to non-expansion states, highlighting 
the positive effect of improved healthcare access 
on preventing amputations [60]. 

Comprehensive Assessment of Individual Risk 
Factors: Comprehensive assessment of individual 
risk factors is crucial in managing lower limb 
amputation. It has been revealed that better 
glycemic control was associated with a lower risk 
of amputation, emphasizing the importance of 
diabetes control in preventing amputations [61]. 
Investigating the association between PVD and 
adverse outcomes in individuals with diabetes 
showed that PVD significantly increased the risk 
of amputation and mortality [62]. The role of 
peripheral neuropathy has been implicated as a 
contributing factor to foot ulcers and subsequent 
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amputations, underscoring the need for its 
assessment in risk stratification [63]. Studies have 
examined the association between foot deformities 
and diabetic foot complications, which highlighted 
the significance of foot deformities in predicting 
the risk of ulcers and subsequent amputations, 
emphasizing the importance of assessing and 
managing deformities in at-risk individuals [46,60]. 
There is a significant reduction in ulcer recurrence 
rates following callus removal, emphasizing the 
importance of callus assessment and management 
in preventing amputations. This demonstrated a. 
Arterial vessel pathologies, including peripheral 
artery disease, can compromise blood flow to 
the lower extremities and increase the risk of 
amputation [64]. Also, the significant impact of 
arterial vessel pathologies on amputation risk, 
emphasizing the importance of their assessment in 
managing at-risk individuals, has been established 
[65]. Therefore, a comprehensive assessment 
of individual risk factors is essential in managing 
lower limb amputation. 

Adopting a Multidisciplinary Approach: Adopting 
a multidisciplinary approach that involves 
various healthcare professionals is crucial in 
the management of lower limb amputation. 
Collaboration among endocrinologists, vascular 
surgeons, podiatrists, orthopedic surgeons, wound 
care specialists, and rehabilitation therapists 
facilitates comprehensive evaluation, treatment, 
and management of risk factors, ultimately aiming 
to prevent or delay the need for amputation. 
Endocrinologists play a key role in preventing 
diabetic foot complications, including amputation, 
through comprehensive diabetes care and patient 
education [66]. Vascular surgeons provide expertise 
in diagnosing and treating arterial and venous 
circulation disorders [67]. Podiatrists are essential 
in foot care and the prevention of foot ulcers, a 
precursor to lower limb amputation. They conduct 
foot examinations, manage foot deformities, 
provide wound care, and offer guidance on 
appropriate footwear [68]. Orthopedic surgeons 
may be involved in the management of severe foot 
and ankle deformities that pose a risk of ulceration 
and amputation. They provide expertise in surgical 
interventions, including corrective procedures and 
salvage operations [69]. Wound care specialists 
help facilitate wound healing and prevent 
amputations in patients with diabetic foot ulcers 
[70]. Rehabilitation therapists, including physical 

therapists and occupational therapists, play a vital 
role in the postoperative care and rehabilitation of 
individuals who undergo lower limb amputation. 
They provide support in optimizing wound healing, 
pain management, gait training, prosthetic fitting, 
and functional recovery [71]. The collaboration 
among endocrinologists, vascular surgeons, 
podiatrists, orthopedic surgeons, wound care 
specialists, and rehabilitation therapists enables 
comprehensive evaluation, treatment, and 
management of risk factors, contributing to the 
prevention or delay of amputation.

Specific Interventions for Diabetic Foot Care: 
Specific interventions for diabetic foot care are 
essential in preventing complications that may 
lead to lower limb amputation. These interventions 
include regular foot examinations, proper footwear, 
foot hygiene, wound management, and patient 
education. By implementing these strategies, 
healthcare providers aim to identify early signs of 
foot problems, prevent foot ulcers, and promote 
overall foot health in individuals with diabetes. 
Regular foot examinations are a fundamental 
component of diabetic foot care. These 
examinations involve assessing the skin, nails, 
sensation, and vascular status of the feet. They 
help in identifying potential risk factors and 
early signs of foot complications. A systematic 
review emphasized the importance of regular 
foot examinations in preventing diabetic foot 
ulcers and subsequent amputations [72]. Proper 
footwear plays a crucial role in reducing the risk 
of foot ulceration and amputation. Individuals 
with diabetes should wear well-fitting shoes 
that provide adequate support and protection. 
Customized footwear and orthotics may be 
necessary for individuals with foot deformities or 
high-risk feet. Appropriate footwear and hygiene 
significantly reduced the incidence of foot ulcers in 
individuals with diabetes [73]. Foot hygiene helps 
reduce the risk of foot complications in individuals 
with diabetes, and wound management is critical 
in preventing the progression of foot ulcers and 
avoiding amputations [74,75]. Specialized wound 
care interventions, such as offloading devices 
and advanced dressings, effectively promoted 
wound healing and reduced the risk of amputation 
[76]. Providing individuals with diabetes with 
comprehensive education on foot care practices, 
self-monitoring, early recognition of foot problems, 
and the importance of regular follow-up can 
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empower them to take an active role in preventing 
complications. A randomized controlled trial 
demonstrated that patient education interventions 
significantly reduced the risk of foot ulcers and 
amputations in diabetic individuals [75,77]. These 
interventions aim to identify early signs of foot 
problems, prevent foot ulcers, and promote foot 
health in diabetic individuals. 

Timely and Appropriate Surgical Intervention: 
When lower limb amputation is deemed necessary, 
timely and appropriate surgical intervention by 
experienced surgeons is crucial. The selection of 
the level of amputation considers the patient's 
functional status, vascular supply, and potential for 
prosthetic fitting. This ensures optimal outcomes 
and the best possible functional and prosthetic 
rehabilitation for the individual. Patients who 
underwent amputation performed by experienced 
surgeons had lower mortality rates and shorter 
hospital stays compared to those operated on by 
less experienced surgeons. The goal is to preserve 
as much functional ability as possible while 
addressing the underlying condition necessitating 
the amputation. Preservation of a functional 
residual limb allows for better mobility, potential 
for prosthetic fitting, and improved overall quality 
of life [78]. Considering functional status in the 
decision-making process for lower limb amputation, 
vascular supply for adequate blood flow is very 
important, the latter being necessary for wound 
healing and successful rehabilitation [79]. Vascular 
evaluation, prosthetic fitting, and rehabilitation 
potential are important when selecting the level 
of amputation, which is important in lower limb 
amputation procedures. The aim is to provide 
individuals with the opportunity to regain mobility 
and function through the use of prosthetic devices 
[80]. The selection of the level of amputation 
considers the patient's functional status, vascular 
supply, and potential for prosthetic fitting. 
This comprehensive approach ensures optimal 
outcomes, functional rehabilitation, and improved 
quality of life for individuals undergoing lower limb 
amputation [81]. 

Comprehensive Postoperative Care: 
Comprehensive postoperative care plays a crucial 
role in optimizing outcomes following lower limb 
amputation. It involves various aspects, such 
as wound management, pain management, 
physical therapy, and rehabilitation services. 

These interventions aim to promote wound 
healing, facilitate functional recovery, and support 
the adaptation to prosthetic devices. Effective 
wound care practices contribute to better healing 
outcomes and reduce the risk of secondary 
complications [82]. Pain management is important 
to ensure the comfort and well-being of individuals 
undergoing lower limb amputation. Adequate pain 
control not only improves patient satisfaction but 
also facilitates participation in rehabilitation and 
functional recovery. Various pain management 
strategies, including pharmacological and non-
pharmacological approaches, can be employed 
based on the individual's needs and preferences 
[83]. Physical therapy and rehabilitation services 
are crucial for optimizing functional recovery and 
promoting adaptation to prosthetic devices. These 
interventions include exercises to improve strength, 
range of motion, balance, and gait training. Physical 
therapists play a key role in guiding individuals 
through the rehabilitation process, providing 
individualized treatment plans, and monitoring 
progress. [84] Prosthetists work closely with 
individuals to ensure proper alignment, comfort, 
and functionality of the prostheses. Ongoing 
prosthetic rehabilitation is necessary to address 
any challenges, make necessary adjustments, 
and optimize the individual's ability to use the 
prosthetic limb effectively [85]. 

Recognizing and Addressing the Psychosocial 
Impact: Recognizing and addressing the 
psychosocial impact of lower limb amputation 
is a vital component of comprehensive care 
for individuals undergoing amputation. The 
emotional distress, body image concerns, and 
changes in quality of life that can arise following 
amputation necessitate appropriate support and 
interventions to promote psychological well-being 
and adjustment. Counseling, support groups, and 
psychological interventions are effective strategies 
for addressing these psychosocial challenges. 
Counseling and therapy provide individuals with a 
safe and supportive environment to express their 
emotions, process grief and loss, and develop 
coping strategies. Mental health professionals, 
such as psychologists or counselors, can offer 
individual counseling sessions tailored to the 
specific needs of the patient. These sessions can 
address emotional distress, body image issues, 
self-esteem concerns, and adjustment difficulties 
[86]. Support groups bring together individuals 
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who have experienced or are undergoing lower 
limb amputation, providing a platform for mutual 
support, shared experiences, and learning from 
one another.  Psychological interventions, such 
as mindfulness-based stress reduction and 
acceptance and commitment therapy, can be 
beneficial in helping individuals adjust to life after 
amputation. These interventions focus on building 
resilience, acceptance of physical changes, and 
the development of adaptive coping mechanisms 
[86]. Mindfulness-based interventions improved 
psychological well-being, acceptance of disability, 
and adjustment to limb loss in individuals with lower 
limb amputation [87]. It is important for healthcare 
professionals to recognize the psychosocial impact 
of amputation and proactively address these issues 
throughout the treatment process. By providing 
appropriate counseling, facilitating access to 
support groups, and incorporating psychological 
interventions into care plans, healthcare providers 
can support patients in navigating the emotional 
and psychological challenges associated with lower 
limb amputation.

Establishing Long-term Follow-up Care: 
Establishing long-term follow-up care is crucial 
in the management of individuals who have 
undergone lower limb amputation. This ongoing 
care aims to monitor wound healing, prevent 
recurrent ulcers, manage comorbidities, and 
address any complications or prosthetic-related 
issues that may arise over time. By providing 
regular and comprehensive follow-up, healthcare 
providers can ensure the long-term well-being 
and functional outcomes of amputees. Monitoring 
wound healing is an important aspect of long-
term follow-up care. Regular assessment of the 
residual limb's condition allows for early detection 
and prompt management of any issues, such 
as infection, delayed wound healing, or skin 
breakdown. Timely intervention can prevent 
complications and optimize the healing process 
[88]. Regular foot checks and preventive strategies 
reduced the incidence of foot ulcers in individuals 
with diabetes and a history of amputation [89]. 
Managing comorbidities is essential in the 
long-term care of individuals with lower limb 
amputation. Many amputees have underlying 
conditions such as diabetes, peripheral vascular 
disease, or cardiovascular disorders that require 
ongoing management. Regular monitoring, 
appropriate medication management, and lifestyle 

modifications are necessary to control these 
comorbidities and minimize their impact on overall 
health and well-being. There is a need for integrated 
care that addresses both amputation-related needs 
and the management of comorbid conditions 
in optimizing long-term outcomes. Addressing 
complications and prosthetic-related issues is 
another critical aspect of long-term follow-up 
care. Prosthetic devices may require adjustments, 
repairs, or replacements over time, and individuals 
may experience functional limitations or discomfort 
related to their prostheses. Regular follow-up visits 
allow for assessment of the prosthetic fit, function, 
and comfort and enable necessary modifications to 
optimize mobility and quality of life. Additionally, 
addressing any complications that arise, such as 
skin breakdown, socket-related issues, or pain, is 
crucial in ensuring optimal prosthetic use [90,91]. 

In summary, pidemiological studies and national 
databases provide crucial insights into the burden 
of this condition, allowing for more targeted 
resource allocation and healthcare planning. 
The prevalence estimates from studies like the 
National Health Interview Survey and the National 
Diabetes Audit underscore the substantial impact 
of lower limb amputation on both the general 
population and individuals with diabetes. The 
implementation of public health initiatives aimed 
at prevention and early intervention in conditions 
leading to lower limb amputation is paramount. 
Initiatives such as health education programs, 
screening programs, and improved healthcare 
access have demonstrated significant potential 
in reducing the incidence of amputations. The 
comprehensive assessment of individual risk 
includes glycemic control, peripheral vascular 
disease, peripheral neuropathy, foot deformities, 
and callus assessment. These risk factors are 
essential for effective risk stratification, prevention, 
and management of lower limb amputation.
The involvement of a multidisciplinary healthcare 
team, which places emphasis on collaboration 
among various specialists, is essential in ensuring 
comprehensive evaluation, treatment, and 
management of risk factors, as it contributes 
significantly to the prevention or delay of 
amputations. Specific interventions for diabetic foot 
care, including regular foot examinations, proper 
footwear, foot hygiene, wound management, and 
patient education, are fundamental in preventing 
complications that may lead to lower limb 
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amputation. 
When lower limb amputation is necessary, timely 
and appropriate surgical intervention is essential. 
Skilled surgeons play a critical role in selecting the 
appropriate level of amputation, considering the 
patient's functional status, vascular supply, and 
potential for prosthetic fitting. Comprehensive 
postoperative care encompasses wound 
management, pain control, physical therapy, and 
prosthetic rehabilitation. Effective postoperative 
care can reduce the risk of complications and 
improve the overall quality of life for individuals 
who have undergone lower limb amputation. The 
psychosocial impact of lower limb amputation 
is a significant concern, and recognizing and 
addressing these challenges is a vital component of 
comprehensive care. Counseling, support groups, 
and psychological interventions are effective 
strategies in helping individuals adjust to life after 
amputation. 
Establishing long-term follow-up care to monitor 
wound healing, prevent recurrent ulcers, manage 
comorbidities, and address prosthetic-related 
issues over time ensures the well-being and 
functional outcomes of individuals who have 
undergone lower limb amputation.
Finally, the systematic review provides a 
comprehensive overview of the multifaceted 
strategies necessary for the effective management 
and prevention of lower limb amputation. These 
strategies encompass epidemiological research, 
public health initiatives, risk factor assessment, 
multidisciplinary care, specific interventions, 
surgical intervention, postoperative care, 
psychosocial support, and long-term follow-up. 
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