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Amputation rates following limb

salvage at a tertiary care podiatry
centre: A retrospective analysis

outcomes at 1 year after surgery.

of the most devastating complications of

diabetes and peripheral arterial disease,
leading to disability, reduced quality of life, and
increased mortality (Barnes et al, 2020; Setacci
et al 2020; Perveen et al, 2024; Humphries,
2025).

Globally, diabetic complications result in a
lower limb amputation approximately every
30 seconds, with the vast majority of these
cases linked to preceding foot ulcers. (Bilal et
al, 2023).

Reducing major amputations remains
a critical goal in advanced diabetic foot
care. Given the chronic and complex nature
of diabetic foot ulcers, a coordinated,
multidisciplinary approach is essential—one
that follows a staged pathway involving
debridement, infection control, optimised
wound bed preparation, and timely
reconstruction to promote effective healing
(Wang et al, 2019; LK V et al, 2025). Limb salvage

I ower extremity amputation remains one

Background: Lower extremity amputation is a severe complication of diabetic foot
disease, causing significant morbidity and mortality. This study reports amputation
rates and post-operative quality of life following multidisciplinary limb salvage
strategies at a tertiary care podiatry centre in India.

Methods: A retrospective review was conducted for all surgical admissions at Dr RK
Diabetic Foot and Podiatry Institute between January 2024 and January 2025. Data
included surgical admissions, amputations performed, limb salvage procedures,
patient demographics, comorbidities, ulcer location, amputation level, mortality and

Results: Among 856 surgical admissions, 821 underwent successful limb salvage
and 35 required amputations, yielding an amputation rate of 4.06%. Most amputees
were men (74.3%), aged 50-70 years. Below-knee amputations accounted for 74.2%
of cases. Mortality was 11.1% for above-knee and 7.7% for below-knee surgeries. At
1-year follow-up, quality of life assessments revealed 100% of respondents used
prosthetic or assistive support; 83% retained indoor mobility, and 92% independently
managed personal care. However, 29% reported emotional distress, underscoring
the psychosocial burden of amputation.

Conclusion: The low amputation rate of 4.06% highlights the effectiveness of
multidisciplinary limb salvage in a tertiary care setting. Functional recovery was
notable, but psychological support remains essential. Strengthened patient
education and comprehensive rehabilitation may further reduce amputations and
improve long-term outcomes in high-risk diabetic populations.

strategies focus on preserving functional limb
integrity through a combination of infection
management, vascular reconstruction, surgical
debridement, advanced wound care, pressure
offloading, and reconstructive surgery (Kawaji
et al, 2025).

Multidisciplinary teams have been shown
to significantly reduce amputation rates, but
global outcomes remain variable, particularly
in low- and middle-income countries where
comorbidities and resource constraints
complicate care (Adeleye et al, 2020;
Swaminathan et al, 2024).

This study assesses amputation rates
following limb salvage in a tertiary care
podiatry centre in South India, offering real-
world evidence on the effectiveness of
coordinated multidisciplinary management.

Methods
We conducted a retrospective analysis of all
patients admitted for surgical management
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at Dr RK Diabetic Foot and Podiatry Institute
between January 2024 and January 2025.
Institutional Ethics Committee approval was
obtained prior to data collection.

Our clinical research team extracted data
from hospital records, including total surgical
admissions, amputations performed, and
limb salvage procedures. Additional variables
included patient gender, age distribution,
ulcer location, amputation level (below-
knee vs. above-knee), duration of diabetes,
comorbidities, mortality rates, and follow-up
compliance.

Patients who underwent either an above-
knee (AK) or below-knee (BK) amputation were
monitored by the surgical and clinical team for
2 months following surgery. Prosthetic fitting
was initiated after this period, with subsequent
rehabilitation coordinated by the Department
of Physiotherapy.

To evaluate long-term outcomes, a
structured telephone survey was conducted
by the clinical psychology team. This
assessment focused on the patient’s post-
operative quality of life and included targeted
questions directed to both the patient and
their primary caregiver.

Quality of life (QoL) was assessed using a
validated questionnaire approved by the
institution’s research committee. This tool
forms part of our standard care protocol.
The full questionnaire is available in the
Supplementary Material.

Limb salvage procedures encompassed:

«  Surgical debridement (sharp or
hydrosurgical).

+ Infection control surgeries (incision and
drainage, partial bone resections).

« Revascularisation (endovascular
angioplasty or bypass surgery).

+  Reconstructive procedures (soft tissue
coverage, skin grafting).

.+ Offloading strategies (total contact casting,
custom orthoses).

« Advanced wound care (negative pressure
wound therapy, bioengineered skin
substitutes).

Patients were managed through a
multidisciplinary team of podiatric surgeons,
vascular surgeons, endocrinologists, infectious
disease specialists, general physicians and
wound care nurses. Data were analysed using
descriptive statistics.

Results

During the study period, 856 patients were
admitted for surgical management. Of these,
821 underwent successful limb salvage
procedures, while 35 required amputations,

Table 1. Surgical admissions, amputations and limb salvage outcomes.

Admitted for surgery 856
Amputation performed 35
Limb salvage done 821
Amputation rate (%) 4.06

Table 2. Ages of surgical patients (n=856).

Age (years) n Percentage (%)
<20 7 0.82

20-30 6 0.70

30-40 28 3.27

40-50 96 .21

50-60 241 28.15

60-70 275 32.13

70-80 162 18.92

80-90 40 4.67

>90 1 0.17

Table 3. Ages of amputees (n=35).

Age (years)

<20 0 0
20-30 0 0
30-40 1 2.86
40-50 2 5.71
50-60 1 31.43
60-70 14 40.00
70-80 7 20.00
>90 0 0

an overall amputation rate of 4.06%

[Table 1]. General follow-up was conducted
for all subjects, whereas the questionnaire was
administered only to patients who underwent
major amputations (AK and BK surgeries).

70 years [Table 2]. Among amputees, 31.42%
were aged 50-60 and 40% were 60-70 years

Most surgical patients were aged 50— ——————

access the Supplementary
Materials
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Figure 1. Sex of patients
who underwent surgery.

Figure 2. Sex of patients
who underwent
amputation.

Figure 3. Location of ulcer
in amputees.

Figure 4. Major
amputation.
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[Table 3]. Among all surgical patients, males
constituted the majority [Figure 1]. Among
amputees, a higher proportion were men
compared to women [Figure 2]. With regard
to ulcer laterality, right-sided ulcers were
more commonly observed among amputees
[Figure 3].Below-knee amputations were
more frequent than above-knee amputations
[Figure 4] as per our study.

Duration of diabetes in amputees revealed
a high burden of chronic disease, with 15
patients having diabetes for more than
20 years [Table 4].

Comorbidity analysis showed hypertension
in 21 amputees, chronic kidney disease in
5, coronary artery disease in 9, and thyroid
disorders in 6 [Table 5].

Limb salvage rate was 88.5% in BK and
88.8% in AK procedures. Mortality rates were
11.1% for AK surgeries and 7.7% for BK surgeries
[Tables 6 and 7].

Out of 31 patients who underwent AK or BK
amputations:

« 24 patients (77.4%) were successfully
followed up via phone interview at one year

B Men ' Women

Figure 2

B BK  AK

Figure 4

post-surgery.

« Seven patients were lost to follow-up due to
death (4 patients, 12.9%) or non-response
(3 patients, 9.7%).

Quality of life (Qol) outcomes were assessed
for the 24 patients across key functional and
psychosocial domains [Table 8]:

- 100% (24 patients) reported using assistive
support, such as walking aids or prosthetic
limbs.

- 20 patients (83%) could move
independently within their homes and 4
patients (17%) reported limited or no indoor
mobility.

+ 14 patients (58%) could go outside
independently, 7 patients (29%) were unable
to go outside and 3 patients (13%) had
restricted outdoor mobility.

- 22 patients (92%) managed personal care
tasks (e.g. bathing, eating) independently
and 2 patients (8%) required assistance.

- 17 patients (71%) reported emotional stability
and 7 patients (29%) experienced sadness,
worry or emotional distress.
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Discussion

This study found a low amputation rate of
4.06% in our tertiary care setting, supporting
the effectiveness of coordinated limb
salvage strategies even in a resource-
constrained environment. Multidisciplinary
care, incorporating infection control,
revascularisation, advanced wound care,
and offloading, was central to these results,
consistent with international guidelines
(Lazzarini et al, 2023).

The higher proportion of male amputees
aligns with established epidemiological
patterns, highlighting the need for targeted
prevention (Kumar et al, 2020). In the Indian
context, men are often the primary earners and
are more engaged in outdoor and physically
demanding activities. This increases their
exposure to trauma and injuries, thereby
making them more vulnerable to diabetic foot
complications and subsequent amputations.
The age distribution, peaking in the 50-70-
year range, reflects the cumulative impact
of long-standing diabetes and associated
comorbidities, such as peripheral arterial
disease, neuropathy and impaired wound
healing. Over time, these chronic conditions
compromise vascular integrity and immune
response, increasing the risk of foot ulcers,
infections and, ultimately, amputations in this
age group (Patil et al, 2024).

BK amputations were more prevalent as
per our observation (74.2% BK and 25.7% AK)
as they preserve knee joint function and
significantly enhance post-operative mobility
and rehabilitation outcomes.

Moreover, the lower mortality associated
with BK amputations compared to AK
amputations in our cohort highlights the critical
importance of early detection and timely
intervention in diabetic foot management.
This observation is consistent with published
literature. For example, in a study by Gék et al
(2016), diabetic patients with BK amputations
had a 1-year mortality of 24.6% and 5-year
mortality of 66.3%, compared to 43.3% and
83.3% respectively for AK amputations.

Our QoL outcomes demonstrate both
encouraging recovery and persisting
challenges in post-amputation patients.
Functional results were strong, with more than
80% maintaining indoor mobility and 92%
performing daily living activities independently.
The universal use of prosthetic or assistive
devices (100%) further reflects good access
to rehabilitation services. Similar findings
have been reported internationally. In Nepal,
Banskota et al (2024) observed that 81%
of lower-limb amputees using prostheses
achieved high physical health QoL. In Jordan,

Table 4. Duration of diabetes in amputees.

>5 years 7
5-10 years 7
10-15years 3
15-20 years 3
>20 years 15

Table 5. Presence of comorbidities among

amputees.

Hypertension 21 14
Chronic kidney disease ® 29
Coronary artery disease 9 26
Thyroid disorders 6 29
Surgery done 9
Death 1
Limb saved 8
Percentage of limbs saved 88.8
Surgery done 26
Death 3
Limb saved 23
Percentage of limbs saved 88.5

Alfatafta et al (2025) noted that physical
functioning and general health were more
impaired than emotional or social domains,
particularly among older individuals. These
parallels reinforce that while indoor function
and self-care are largely preserved, outdoor
mobility remains a limiting factor, affecting
community reintegration and independence.
Equally important, our results highlight the
psychosocial dimension of recovery. Nearly
one-third of patients reported emotional
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Table 8. Quality of life.

24 20 4 14 7 3 22 2 17 7
distress, echoing the Nepalese findings that comprehensive, patient-centred rehabilitation
linked mental well-being to factors such model is essential. This should include:
as stump pain and the level of amputation + Continued physiotherapy and mobility
(Banskota et al, 2024). The Jordanian study training.
also emphasised that although emotional * Pain and symptom management.
and social functioning may be relatively + Psychosocial counselling.
preserved, impairments in physical health have =~ « Community reintegration strategies.
downstream effects on overall QoL (Alfatafta
et al, 2025). Together, these observations Such a holistic approach is critical to enhance
underscore the need for a holistic rehabilitation both functional outcomes and emotional well-
strategy that combines physical restoration being in patients post-amputation.
with psychological support, enabling patients Finally, perfect follow-up compliance
to achieve not only independence but also underscores the value of dedicated
resilience in the long term. post-operative surveillance and patient

Amputees must adjust to significant education. These findings suggest that
changes in their body’s structure, function, even in low- and middle-income settings,
and appearance, which can impact them robust multidisciplinary teams can achieve
physically, socially, and emotionally. Providing amputation rates comparable to high-income
effective psychological counselling before the contexts.
amputation can help reduce emotional distress
and alleviate anxiety about the surgery and the =~ Conclusion
challenges of post-amputation life A low amputation rate of 4.06% at our tertiary
Providing effective psychological care podiatry centre demonstrates the impact
counselling before amputation can reduce of comprehensive, multidisciplinary limb
emotional distress and alleviate anxiety about salvage strategies. Continued investment in
both the surgery and the challenges of post- coordinated care and patient education may
amputation life. Counselling techniques may further reduce the need for major amputations,
include cognitive-behavioural therapy (CBT) especially among high-risk groups. ®
to address negative thoughts and improve
coping strategies, psychoeducation to prepare Acknowledgement
patients for the physical and functional We express our sincere gratitude to Dr RK
changes ahead, and supportive counselling Diabetic Foot and Podiatry Institute’s OP &
focused on grief, loss, and adjustment. Group IP Department, Department of Research
sessions or peer support from other amputees and Education and the Medical Records
can also be beneficial in reducing fear of the Department for their invaluable support in data
unknown and fostering resilience. collection and patient care coordination, which
Despite these interventions, several made this study possible.
challenges persist. Patients often experience
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