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Background: Amputation remains a major complication of diabetic foot disease,
associated with substantial morbidity and mortality. To synthesise the available
evidence on demographic, metabolic, vascular, infectious, and ulcer-related factors
associated with amputation in adults with diabetic foot ulcers, using a transparent
narrative framework augmented by systematic-narrative elements

Materials and Methods: This narrative review was conducted within a transparent
narrative framework, without undertaking meta-analysis. Four electronic databases—
PubMed/MEDLINE, Embase, Scopus, and the Cochrane Library—were searched for
studies published between 2000 and 2024 that examined adults with diabetic foot ulcers
and reported associations with amputation. Conference abstracts and non-indexed
sources were excluded. Study selection, data extraction, and quality appraisal were
undertaken independently by reviewers according to predefined criteria. The extracted
data were organised into modifiable and non-modifiable factors, where available
Results: The included studies identified several modifiable factors—such as glycaemic
control, infection, osteomyelitis, peripheral arterial disease severity, and adequacy of
wound care—and non-modifiable factors, including age, duration of diabetes, and
comorbidity burden, that were significantly associated with the risk of amputation.
Conclusion: Targeted multidisciplinary strategies focusing on modifiable factors may
reduce the risk of amputation among individuals with diabetic foot ulcers. High-quality
prospective studies are warranted to quantify these associations and to inform clinical
guidelines
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Introduction

Diabetes mellitus (DM) is a leading cause of
morbidity and mortality worldwide. As both the
prevalence and duration of DM increase, the burden of
DM-related complications also rises, including
atherosclerosis, diabetic nephropathy, neuropathy,
retinopathy, and peripheral arterial disease (PAD) (1).
Among these, diabetic foot ulcers (DFUs) are among
the most visible and impactful complications, resulting
from a complex interplay of microvascular and
macrovascular  pathology, peripheral neuropathy,
peripheral vascular disease, repetitive trauma, and
secondary infection (2). Ulcers located below the ankle
in individuals with diabetes are typically classified as
DFUs, whereas diabetic foot gangrene (DFG)
represents a more severe manifestation that may arise
from arterial obstruction or advanced infection (3, 4).

Healing rates for DFUs vary according to patient
and ulcer characteristics and the type of care setting,
reaching up to 90% in specialised centres (5).

Nonetheless, DFUs often prove difficult to heal
and constitute one of the leading causes of
non-traumatic lower-limb amputation. Individuals with
DM have a markedly increased risk-estimated at 15- to
20-fold-of  lower-extremity — amputation (LEA)
compared with those without diabetes, and untreated
DFUs frequently progress to amputation within a few
years (6-8). Consequently, identifying and mitigating
the risk factors for amputation is essential for
improving long-term prognosis (9-11). This study
therefore aims to comprehensively review the risk
factors associated with amputation in individuals with
diabetes.

Materials and methods

Study design and rationale:

This study is a narrative review incorporating
explicit methodological elements; no meta-analysis
was performed.

Search strategy and sources:

Four electronic databases-PubMed/MEDLINE,
Embase, Scopus, and the Cochrane Library-were
searched for studies published between 2000 and 2024.
Search terms included combinations of diabetic foot,
diabetic foot ulcer, amputation, risk factors, peripheral
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arterial disease, osteomyelitis, infection, glycaemic
control, and related synonyms. The search was limited
to publications written in English.

Inclusion Criteria

e Adults with diabetic foot ulcers (DFUs) or
other diabetic foot conditions.

e Studies  reporting  associations  with
lower-extremity amputation (major or minor).

e Publications  appearing in  indexed,
peer-reviewed journals.

o Full text available in English.

Exclusion Criteria

e Conference abstracts, editorials, or letters
lacking original data.

e Publications from non-indexed journals.

e Studies without clearly reported amputation
outcomes.

e Studies involving paediatric populations.

The incidence of amputation in diabetic patients:

Amputation of the lower extremities is both
common and devastating, representing one of the most
feared complications among patients with diabetes. It is
often an inevitable consequence of diabetic foot ulcer
(DFU) or diabetic foot infection (DFI) that has not been
adequately controlled or managed. The majority of
diabetes-related amputations are precipitated by DFUs
that progress to osteomyelitis or gangrene (12).

The incidence of diabetes-associated amputation
varies between countries; however, estimates suggest
an annual incidence exceeding 5%, rising to as high as
50% among patients hospitalised with DFUs. This
occurs despite advances in ulcer management and
revascularisation techniques, particularly in diabetic
individuals with peripheral arterial disease (PAD).

Approximately 40% of DFUs ultimately lead to
amputation, and the risk of amputation in those with
diabetes is 10-15 times higher than in non-diabetic
individuals. The risk is even greater among patients
with diabetic foot gangrene, who often require major
amputation-below-knee  or  above-knee-typically
associated with poor functional outcomes. Moreover,
nearly half of diabetic patients who undergo a first
lower-extremity amputation (LEA) require a repeat
amputation within 3-5 years. Therefore, targeted
efforts should be directed towards reducing amputation
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rates through the control and modification of risk
factors (13-15).

Amputations are generally classified as major or
minor. Major amputations are those performed above
the ankle, whereas minor amputations occur below the
ankle. Major amputations are of greater clinical
significance, as they substantially limit functional
capacity and impair quality of life. Furthermore, pain
and social functioning are typically more adversely
affected following major than minor amputations.
Patients who undergo major amputation also require a
different type of prosthesis to achieve independent
ambulation (16-18).

Risk factors of amputation in diabetic patients

Risk factors associated with diabetes-related
amputation are  multifactorial,  encompassing
patient-specific, ulcer-related, and systemic aspects.
Some of these factors-such as demographic
characteristics, comorbidities, and smoking status—are
non-modifiable, whereas others, including lipid profile
and glycaemic control, are modifiable.

Patient’s demographic factors
Age

It has been demonstrated that advanced age is a
principal risk factor and predictor of amputation,
particularly major amputation. The mean age of
diabetic patients undergoing amputation exceeds 50
years, which may be attributed to the higher prevalence
of vascular conditions-including peripheral arterial
disease (PAD) and coronary artery disease (CAD)-
among older individuals (19).

Gender

Several studies have demonstrated that diabetic
men are at a higher risk of amputation compared with
diabetic women. This disparity may be explained by
behavioural and physiological differences between the
sexes. Men tend to pay less attention to personal
hygiene and appearance, leading to less frequent
self-inspection of the feet. Furthermore, they are
generally less inclined to seek medical advice, whereas
women attend medical consultations more regularly.
These factors may contribute to delays in the detection
of foot ulcers or other foot problems in men, thereby
increasing the likelihood of disease progression and the
subsequent need for amputation.
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In addition, women generally have greater pain
sensitivity than men, which encourages them to attend
to even minor painful lesions on their feet-lesions that
might otherwise be overlooked by men. Consequently,
diabetic women are more likely to detect foot ulcers at
earlier and less severe stages, resulting in a more
favourable prognosis and a reduced likelihood of future
amputation (20, 21).

Ethnicity

Different studies have reported conflicting
findings regarding the influence of ethnicity on the rate
of amputation associated with diabetic foot ulcers
(DFUs). 1t has been demonstrated that African
American, Native American, and Hispanic populations
have a higher prevalence of DFUs and tend to develop
more severe ulcerations compared with their Caucasian
counterparts. Consequently, DFU-related adverse
outcomes, including amputation, are more likely to
occur within these populations than among other ethnic
groups. This disparity may be partly attributed to
genetic predisposition or to socioeconomic factors that
contribute to delayed presentation and access to
medical care (22, 23).

BMI

Although obesity is a well-established risk factor
for the development of diabetes mellitus (DM) and its
associated complications-such as cardiovascular
disease (CVD), diabetic foot ulcer (DFU), and diabetic
foot infection (DFI)-it has been observed that
DFU-related amputations are more common among
diabetic patients with a lower body-mass index (BMI)
than among those with a higher BMI.

This paradox may be explained by the
comparatively better nutritional status of patients with
higher BMI, who may possess greater physiological
reserves to withstand severe conditions such as DFU
and osteomyelitis. In addition, obese patients typically
have greater muscle mass than those with lower BMI,
which may reduce ulcer fragility and slow the rate of
progression to deeper structures such as bone.
Conversely, a lower BMI may predispose to poorer
ulcer healing, faster disease progression, and
consequently a higher risk of amputation.

This phenomenon-commonly referred to as the
obesity paradox-reflects the observation of more
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favourable health outcomes and improved survival in
patients with higher BMI (24, 25).
Socioeconomic state

It can be readily predicted that patients with
diabetic foot ulcers (DFUs) and low socioeconomic
status are significantly more likely to require an
amputation compared with those of high
socioeconomic status. This disparity can be attributed
to delayed presentation for clinical care and suboptimal
levels of self-management among these patients. Such
factors contribute to delays in the diagnosis and
management of DFUs and, consequently, to adverse
outcomes, including gangrene and amputation (26).
Atherosclerosis risk factors and comorbidities
Smoking

Smoking has been shown to be an independent
risk factor for amputation. This can be explained by the
fact that smoking is a significant risk factor for both
peripheral arterial disease (PAD) and cardiovascular
disease (CVD), both of which are critical precipitating
factors for DFUs and non-healing ulcers. Accordingly,
smoking cessation is strongly recommended as a
preventative measure against amputation in diabetic
patients presenting with lower-extremity ulcers (27-9).
Cardiovascular disorders

It has been demonstrated that cardiac comorbidity
is a major precipitating factor for adverse events
associated with diabetic foot infection (DFI) in diabetic
patients. Coronary artery disease (CAD) has been
shown to increase the risk of amputation through
several mechanisms. Firstly, CAD can elevate the risk
of peripheral arterial disease (PAD) and severe limb
ischaemia, both of which are significant risk factors for
lower-extremity amputation in diabetic patients.
Conversely, patients with CAD are also at an increased
risk for other microvascular complications, such as
neuropathy and nephropathy, which predispose them to
non-healing  lower-limb  ulcers and eventual
amputation. Accordingly, patients who have undergone
coronary artery bypass graft (CABG) surgery are at a
heightened risk of diabetes mellitus (DM)-associated
lower-extremity amputation and may require
revascularisation and major amputation due to the
combined effects of microvascular and macrovascular
disease (30, 31).

Page 124 of 132

PAD

Peripheral arterial disease (PAD) is a vascular
system disorder that primarily results in poor
circulation and perfusion of the lower extremities. The
condition is associated with underlying factors such as
atherosclerosis, hypertension, trauma, and smoking,
which contribute to the obstruction of peripheral
arteries. Severe PAD frequently progresses to critical
limb ischaemia due to tissue hypoxia (32).

It is well established that diabetic patients are at an
increased risk of PAD and lower-extremity ischaemia
owing to the high prevalence of atherothrombosis.
Consequently, peripheral vascular disease can impair
blood flow, leading to lower-limb ischaemia, necrosis,
gangrene, poor ulcer healing, and ultimately,
amputation. The concomitant presence of neuropathy
and PAD further exacerbates the risk of amputation in
diabetic patients with foot ulcers. Moreover, PAD can
induce an immunocompromised state in diabetic
patients, contributing to a higher risk of infection,
delayed healing, and adverse outcomes such as
amputation. Therefore, PAD should be routinely
screened for and confirmed in diabetic patients with
foot ulcers to accurately predict amputation risk. The
ankle—brachial index (ABI) is the first-line screening
indicator of PAD. A low ABI (less than 0.4) has been
demonstrated to be a significant risk factor for major
amputation as it reflects severe lower-limb ischaemia.
Such a finding can alert clinicians that the patient may
require early referral to a vascular surgeon and
revascularisation or aggressive vascular intervention to
mitigate the risk of amputation (33-35).

Hypertension and hyperlipidemia

As previously established, atherosclerosis can
accelerate  peripheral arterial disease  (PAD)
progression and heighten the risk of non-healing foot
ulcers, thus leading to the subsequent need for
amputation. Consequently, any factor that promotes
atherosclerosis can increase the risk of amputation in
diabetic foot ulcers (DFUs). Hypertension and
hyperlipidaemia, which are more prevalent in diabetic
patients than in non-diabetic individuals, are the main
risk factors for atherosclerosis and peripheral
ischaemia; they obstruct blood flow, leading to delayed
or non-healing DFUs and the resultant need for
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amputation. This suggests that both hypertension and
hyperlipidaemia can worsen the prognosis of diabetic
patients with foot ulcers. Hence, diabetic patients
should manage their blood pressure and lipid profile to
mitigate other DM-associated adverse events (36, 37).
Nephropathy

It has been demonstrated that the risk of
DFU-associated amputation is several times higher in
diabetic patients with nephropathy compared with
those without. Nephropathy, a microvascular
complication of DM, serves as a useful marker for the
patient’s overall vascular status. Therefore, a diabetic
patient with nephropathy is at an increased risk of
arterial occlusive disease and is prone to developing
PAD, which is the principal cause of amputation.
Diabetic nephropathy is typically indicated by
albuminuria; the incidence of DFU-associated adverse
events, including amputation, has been shown to
increase in patients with albuminuria. Thus, screening
for albuminuria in DM patients for the early detection
of nephropathy may prevent future adverse outcomes
such as amputation (38).
Neuropathy

Neuropathy is another microvascular
complication of DM reported to be a significant risk
factor for lower-extremity amputation. Most diabetic
foot ulcers represent a combination of neuropathic and
vascular ulcers, collectively known as neuroischaemic
ulcers.  Neuropathy renders diabetic patients
susceptible to recurrent ulceration, which can be
explained by the increased risk of trauma and
subsequent ulceration due to sensory loss and
decreased sweating. Furthermore, neuropathic changes,
such as foot deformity, can be an additional cause of
ulceration. Concurrently, neuropathy can delay ulcer
healing, which may be followed by an increased risk of
adverse events, including amputation (39).
Retinopathy

Diabetic retinopathy is a major global cause of
visual impairment and has been reported to be
significantly associated with cardiovascular diseases.
Furthermore, diabetic retinopathy has been shown to
predict other DM-associated adverse outcomes, such as
lower-extremity arterial disease (LEAD), diabetic foot
ulcer (DFU) development, and amputation. A diabetic
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patient who develops retinopathy as a microvascular
complication typically has long-standing DM and is
consequently at risk for other microvascular
complications, including neuropathy, nephropathy, and
peripheral arterial disease (PAD). This increases
susceptibility to non-healing DFUs, diabetic foot
infection (DFI), and amputation. Additionally, diabetic
retinopathy and LEAD share several
pathophysiological processes-including inflammation,
oxidative stress, and endothelial dysfunction-all of
which contribute to vascular microthrombosis and the
consequent impaired oxygen exchange in foot tissues.
This impairment delays ulcer healing, compromises
infection control, and elevates the risk of amputation
(40, 41).
Cerebrovascular diseases

As a matter of fact, a great majority of
DM-associated lower-limb amputations are attributable
to arterial obstructive disease. Since patients with
cerebrovascular diseases, including stroke and transient
ischaemic attacks (T1A), are more likely to have arterial
obstruction and insufficiency, these patients are more
prone to DM-associated adverse events such as
amputation (36).
Chronic Renal Insufficiency

Severe chronic kidney disease (CKD) and reliance
on dialysis have been reported as risk factors for
amputation in diabetic patients with lower-extremity
ulcers. Diabetic patients with low estimated glomerular
filtration rates (eGFRs) are at an increased risk of
severe foot ulceration. Furthermore, diminished GFR
accompanied by concomitant proteinuria further
heightens the risk of amputation (42, 43).
Charcot Neuroarthropathy

Charcot neuroarthropathy is a destructive process
of the foot that most commonly occurs in the setting of
DM. This deformity is typically accompanied by bone
destruction, subluxation, dislocation, or instability,
rendering the diabetic patient susceptible to repetitive
trauma, recurrent ulcerations, and amputation (44).
Dementia

Critical limb threatening ischaemia (CLTI) is a
disease predominantly observed in the elderly; this
population frequently suffers from comorbidities such
as dementia. Accordingly, the risk of CLTI-associated
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amputation is high in vascular patients with dementia.
Although there is no established causal relationship
between dementia and CLTI-associated amputation, it
is hypothesised that diabetic patients with cognitive
impairment, such as dementia, are highly susceptible to
falls and traumatic injuries, demonstrate suboptimal
adherence to blood glucose and lipid control, and fail
to maintain proper foot hygiene. All these factors are
recognised as precipitating elements for DFU, diabetic
foot infection (DFI), and associated adverse events
such as amputation (45, 46).
Depression

Diabetic patients are at an increased risk of
depression, and when these two conditions coexist,
adherence to diabetes management (e.g., exercise,
blood glucose monitoring, and regular medical visits)
significantly decreases. This consequently leads to
DM-associated complications, such as non-healing
DFUs and the eventual necessity for amputation.
Conversely, any psychological distress, including
depression and anxiety, can compromise the host
immune system, leading to impaired ulcer healing and
an elevated risk of amputation (47, 48).
Diabetes associated factors
Type of DM

Both Type 1 DM and Type 2 DM can cause foot
ulcers; thus, both can influence the incidence of
amputation. However, as individuals with Type 2 DM
are typically older than those with Type 1 DM, the
prevalence of comorbidities is higher in these patients,
which may lead to a worse DFU outcome in Type 2
compared with Type 1 (49).
Diabetes Duration

The duration of DM may also play a critical role
in the risk of DM-associated adverse events, including
amputation. This is partly due to the deterioration of
metabolic control in diabetic patients over time
following diagnosis, and the associated adverse effects
of sustained hyperglycaemia on foot ulcer healing and
infection control (50).
Hypoglycaemic Agents

Antidiabetic therapies can also influence the risk
of lower-extremity amputation, meaning that different
diabetic treatment regimens have an impact on diabetic
foot ulcer healing. Insulin therapy has been
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demonstrated to significantly increase the ulcer healing
rate. Conversely, newer hypoglycaemic agents, such as
sodium-glucose cotransporter 2 (SGLT-2) inhibitors,
have been shown to decrease DM-associated adverse
events, including amputation and mortality, when
compared with older antidiabetic agents (51, 52).
Uncontrolled Blood Glucose

Severe hyperglycaemia has been found to be
associated with an increased risk for DFU. Poor
glycaemic control inherently leads to poor ulcer healing
in diabetic patients. Furthermore, the risk of
progression and the future need for amputation is
increased in non-healing foot ulcers. Accordingly,
intensive glycaemic control is a significant prognostic
healing factor that can decrease DM-associated
amputations and mortality rates. Glycated haemoglobin
(HbALXc) reflects average blood glucose levels over the
preceding three months. Thus, the regular measurement
of HbA1c and maintaining good glycaemic control are
necessary for the prevention of DFU progression to
osteomyelitis and the resultant need for amputation (53,
54).
Foot Anatomy

Foot anatomy also affects the risk of amputation
in diabetic patients. Deformities of the toes and
metatarsophalangeal joints (MTPJs) are associated
with foot ulcers and the consequent amputation risk.
Anatomic abnormalities and deformities, such as
acromegalic toes, hammer toe, claw foot deformity, pes
cavus, and hallux valgus, contribute to amputation risk
by precipitating foot ulceration. Additionally, diabetes
itself causes muscle atrophy and imbalance as a result
of motor neuropathy, which induces certain foot
deformities such as Charcot neuroarthropathy. These
deformities, which occur in diabetic patients of more
than 10 years’ duration and in the presence of
peripheral neuropathy, elevate plantar pressure and
influence the biomechanics of gait, leading to repetitive
foot trauma and ulceration, which precede the majority
of amputations (55, 56).
Ulcer characteristics

Diabetic foot ulcer (DFU) characteristics also
influence the risk of amputation; diabetic patients with
multiple foot ulcers are at a higher risk of amputation
compared with those with a single DFU. Moreover,
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there is a strong association between ulcer healing and
ulcer duration; in fact, longer-duration DFUs are less
likely to heal and are more likely to progress to adverse
events such as amputation (57).

Because of reduced perfusion in the forefoot
region, forefoot ulcers are more likely to be associated
with amputation risk than ulcers located in the midfoot
or hindfoot (58). Ulcer severity, most commonly
assessed by the Wagner classification system, is
another significant risk factor for amputation. Ulcers
with greater width and depth, or those that progress to
fascia, muscle, tendon, or bone, are at an increased risk
of amputation (59).

Conversely, the concomitant presence of cellulitis,
necrosis, gangrene, and osteomyelitis also affects
prognosis. DFUs with accompanying cellulitis wider
than 3cm carry an increased risk of amputation.
Furthermore, the presence of necrosis or gangrene has
a significant impact on both future amputation needs
and mortality, as these conditions reflect underlying
peripheral arterial disease in diabetic patients (60).

Osteomyelitis may be the leading cause and the
most critical indicator for amputation in diabetic foot
ulcers. Deep ulcers invading the bone significantly
increase the risk of major amputation despite
aggressive surgical debridement to control infection.
DFUs with osteomyelitis typically present in late
stages, leading to treatment failure and a higher
likelihood of lower-extremity amputation (61, 62).
History of DFU or Diabetic Foot Infection (DFI)

It is well established that a history of foot ulcers
increases the risk of subsequent ulceration in diabetic
patients. These recurrent ulcers are more challenging to
heal compared with first-time presentations; thus, the
risk of amputation is increased in repeated foot ulcers
(63, 64).

Previous Amputation History

Studies have shown that patients who have
undergone minor amputations are at an increased risk
of future need for major amputation; this reflects the
fact that amputation history is a risk factor for
re-amputation. This outcome may result from reliance
on the contralateral extremity for ambulation in
individuals who can no longer fully use the amputated
limb. Moreover, the contralateral extremity becomes
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more susceptible to trauma, which is a predisposing
factor for foot ulceration and the resultant
consequences, such as amputation, in diabetic patients.
Therefore, preventive measures are essential in
individuals with a history of amputation to decrease the
risk of re-amputation (65, 66).
Infection with Drug-Resistant Pathogens

Diabetic foot infections can be caused by
Gram-positive, Gram-negative, and anaerobic bacteria.
However, the isolation of Gram-negative pathogens
and fungi has been associated with treatment failure
and an increased risk of amputation in DFIL. In
recent years, multidrug-resistant (MDR) pathogens,
such as Pseudomonas aeruginosa and Acinetobacter
baumannii, have been identified as the causative agents
of infection in diabetic foot ulcers. Accordingly,
lower-limb amputation is more prevalent in infections
involving MDR organisms (67, 68).
Longer Hospitalisation

It is plausible that longer hospitalisation is
associated with amputation in DFU, as both
non-healing ulcers and those with bone involvement-
which predict amputation-are more likely to require a
prolonged hospital stay and extended treatment
duration. However, there is no direct evidence that
prolonged hospitalisation causes amputation. Instead,
an extended hospital stay may result in colonisation
with antibiotic-resistant pathogens, which are a leading
cause of medical therapy failure and the subsequent
need for amputation (69).
Laboratory abnormalities

Some laboratory abnormalities are associated with
a poor prognosis in patients with diabetic foot ulcers
(DFUs).
1. White Blood Cell (WBC) Count

The white blood cell (WBC) count is a common
inflammatory marker; therefore, it may be elevated in
patients with DFUs, particularly those with acute
osteomyelitis. Moreover, the WBC level can reflect the
severity of diabetic foot infection. This elevation
represents an acute-phase response that may contribute
to the progression of DFUs to amputation (70-72).
2. Neutrophil and Platelet Ratios

The neutrophil-to-lymphocyte ratio (NLR) and
the platelet-to-lymphocyte ratio (PLR) are readily
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available and economically affordable indices that can
predict osteomyelitis, septic complications, and the
future need for amputation in patients with DFU
(73, 74).
3. Coagulation Markers

Activated partial thromboplastin time (APTT) has
been found to predict amputation risk in diabetic
patients. This coagulation test reflects the activity of the
endogenous coagulation system and can be used to
assess thrombosis risk. Indeed, an increased APTT is
associated with a pro-thrombotic state and severe
systemic inflammation, both of which are risk factors
for amputation. Accordingly, increased D-dimer and
fibrinogen levels are also associated with an increased
amputation risk (75).
4. Nutritional Markers

Serum albumin and haemoglobin levels are
indicators of nutritional status and the capacity for ulcer
healing. Thus, these two markers are negatively
correlated with amputation risk in patients with DFUs
(76, 77).
5. nflammatory Markers

Other inflammatory markers, such as erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP),
and procalcitonin, may also be beneficial in predicting
poor outcomes, such as amputation, in diabetic
patients. Increased levels of these biomarkers are
associated with infection, inflammation, and tissue

Table 1

injury-predisposing factors for non-healing ulcers in
diabetics and predicting the need for amputation
(78-80).
6. Renal Function

Moreover, diabetic patients with increased
creatinine and decreased estimated glomerular
filtration rate (eGFR) (e.g, <60 mL/min/1.73 m?) are at
an increased risk of poor ulcer healing and amputation
(81).
Conclusion

This comprehensive narrative review identifies a
range of modifiable factors (e.g., glycaemic control,
infection management, peripheral arterial disease
severity, wound care adequacy) and non-modifiable
factors (e.g., age, diabetes duration, comorbidity
burden) associated with amputation risk in adults with
diabetic foot ulcers. The findings underscore the
importance of early, aggressive, multidisciplinary
management to mitigate modifiable risk factors and
potentially reduce amputation rates.

Given the heterogeneity and limitations of
retrospective data, high-quality prospective studies are
needed to quantify the strength of associations, refine
risk stratification, and inform clinical guidelines for
preventing lower- extremity amputations in this
population. (Table).

risk factor Example

Notes

Demographics

Uncontrolled HbAlc

Age, Gender, Ethnicity, BMI, Socioeconomic status
Diabetes-related factors Type of DM, Diabetes duration, Hypoglycemic agents,

Basic patient characteristics
Disease management context

Ulcer characteristics

Infection /
Inflammation

Vascular factors
Common comorbidities

History
Treatment-related

Qutcome

Ulcer number, Ulcer duration, Forefoot vs others, Wagner
grade/size/depth, Presence of cellulitis/necrosis/gangrene,
Osteomyelitis

DFls etiology (MDR risk), WBC/NLR/PLR,
ESR/CRP/Procalcitonin

PAD/ABI, CAD and microvascular disease, Hypertension,
Hyperlipidemia

Nephropathy/CKD, Retinopathy, Neuropathy/Charcot,
Dementia, Depression

History of DFU/DFI, Previous amputation
Revascularization status, Debridement adequacy,
Antibiotic therapy, Length of hospitalization

Increased risk of amputation (major or minor)

Ulcer-specific factors

Inflammatory/infectious status

Blood flow and cardiovascular

risk
Coexisting conditions

Prior events and risk history

Interventions and care
processes

Final observed risk / endpoint
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