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Page |1 Abstract
Background:
Diabetic foot ulcers are among the most disabling complications of diabetes mellitus and remain a major cause of
hospitalization, infection, and non-traumatic lower limb amputation. Clinical evaluation and radiological assessment
together help define ulcer severity, detect underlying bone involvement, and identify patients at higher risk of limb loss.

Objectives:
To evaluate the clinical and radiological patterns of diabetic foot ulcers and to identify factors associated with lower limb
amputation among patients attending a tertiary care teaching hospital.

Methods:

This hospital-based cross-sectional observational study was conducted at Government Medical College, Suryapet,
Telangana, from January 2024 to December 2024. A total of 100 consecutive eligible patients with diabetic foot ulcers were
enrolled after applying predefined inclusion and exclusion criteria. Demographic profile, duration of diabetes, glycaemic
status, ulcer site, Wagner grade, neuropathy, peripheral arterial disease, infection, and radiographic findings were recorded.
Factors associated with amputation were analyzed using descriptive comparison.

Results:

Most patients were aged 51-60 years, and males were predominant. A duration of more than 10 years was observed in half
of the study population, and poor glycaemic control was common. Toe and forefoot ulcers accounted for most lesions. Grade
3 ulcers were the largest subgroup. Peripheral neuropathy and clinical infection were frequent findings. Radiological
assessment most often showed soft tissue swelling and osteomyelitis. Lower limb amputation occurred in 26 patients and
was more frequent in those with higher Wagner grade, osteomyelitis, peripheral arterial disease, infection, long-standing
diabetes, and poor glycaemic control.

Conclusion:

Diabetic foot ulcers in this cohort were characterized by advanced ulcer grade, frequent neuropathy, significant infectious
burden, and substantial radiological evidence of osteomyelitis. Patients with severe ulcers, vascular compromise, and poor
metabolic control showed a higher proportion of amputation.

Recommendations:
Early recognition, prompt imaging, aggressive infection control, vascular evaluation, and multidisciplinary management are
essential to improve limb salvage.
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Introduction

Diabetes mellitus is a chronic metabolic disorder of
increasing global concern, and its long-term complications
continue to impose a substantial burden on patients, health
systems, and surgical services [1-3]. Among these
complications, diabetic foot ulceration is one of the most
serious and costly manifestations because it frequently leads
to infection, prolonged hospitalization, repeated procedures,
and lower limb amputation [2,5,7]. The classical
pathophysiological basis of diabetic foot disease includes
peripheral neuropathy, peripheral arterial disease, foot
deformity, repetitive unrecognized trauma, impaired wound
healing, and superadded infection [2,3,5,8]. Wagner’s
seminal work also emphasized the close relationship
between tissue destruction, infection, gangrene, and
eventual amputation in diabetic feet.

The burden of diabetic foot ulcers extends beyond the local
wound itself. Once ulceration develops, the risk of deep
infection and osteomyelitis rises substantially, and the
probability of hospital admission and amputation increases
sharply  [6,8,11]. Earlier epidemiological studies
demonstrated that neuropathy, deformity, trauma, and
vascular insufficiency are central determinants in the
pathway leading to ulcer formation and limb loss [3,4].
Community-based data have further shown that new
ulceration continues to occur in a clinically meaningful
proportion of diabetic patients each year, underscoring the
importance of preventive screening and risk stratification
[4,9]. Because ulcer recurrence and progression remain
common, diabetic foot disease is now recognized as a
chronic, relapsing condition rather than an isolated event
[2,12,13].

Clinical assessment remains the foundation of diabetic foot
evaluation. Ulcer site, depth, grade, evidence of infection,
sensory loss, and vascular insufficiency together shape
prognosis and immediate management decisions [9,11].
Radiological assessment complements clinical examination
by identifying soft tissue swelling, gas, cortical erosion,
periosteal reaction, bone destruction, and joint involvement.
Plain radiography continues to be the first-line imaging
investigation when osteomyelitis is suspected, while
advanced imaging is reserved for unresolved diagnostic
questions or more complex disease [10,11,14]. Radiological
evidence of bone involvement is especially relevant because
diabetic foot osteomyelitis often changes the treatment
pathway, the duration of antimicrobial therapy, and the
likelihood of amputation.
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Understanding the prevailing clinical and radiological
patterns in a local tertiary care setting is important for
improving triage, early diagnosis, and limb-salvage
strategies. The objectives of the present hospital-based
cross-sectional study were to evaluate the demographic
profile, clinical characteristics, and radiological findings of
diabetic foot ulcers and to identify factors associated with
lower limb amputation among patients treated at
Government Medical College, Suryapet, Telangana.

Methodology

Study design

The present study was a hospital-based cross-sectional
observational study conducted to assess the clinical and
radiological profile of diabetic foot ulcers and to examine
the factors associated with lower limb amputation at a single
point of hospital-based evaluation during the defined study
period.

Place of study

The study was carried out at Government Medical College
and associated teaching hospital, Suryapet, Telangana, a
tertiary care government teaching institution providing
specialist surgical and medical services to patients from
Suryapet district and surrounding rural and semi-urban
areas. The hospital receives patients with complicated
diabetic foot disease requiring clinical assessment,
radiological evaluation, wound care, debridement, infection
control, and surgical decision-making, making it a relevant
setting for studying diabetic foot ulcer severity and
amputation-related factors.

Study period
Data were collected over 12 months from January 2024 to
December 2024.

Study population and sample size

A total of 100 consecutive patients with diabetic foot ulcers
were included in the final analysis. Consecutive sampling
was used because the study was hospital-based and cross-
sectional in design. The sample size was calculated using the
single-proportion formula n = Z?p(1-p)/d?, where Z = 1.96
at 95% confidence level, p = 50% was used to obtain the
maximum required sample in the absence of a reliable local
estimate, and d = 10% was taken as the absolute precision.
The calculated sample size was 96.04, which was rounded
to 100 patients. Therefore, 100 eligible patients presenting
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during the study period and satisfying the selection criteria
were enrolled. The sample reflected the routine tertiary care
case-mix encountered in the institution.

Eligibility criteria

Patients aged 18 years and above with a confirmed diagnosis
of diabetes mellitus and a clinically identifiable foot ulcer
were included. Patients with ulcers caused exclusively by
acute trauma, non-diabetic etiologies, isolated venous
ulcers, malignant ulcers, or incomplete clinical records were
excluded from analysis.

Clinical assessment

A structured proforma was used to record age, sex, duration
of diabetes, smoking history, associated hypertension, and
glycaemic control. Poor glycaemic control was defined
using HbA1c values above 8%. Detailed local examination
of the foot documented the site of ulcer, presence of
discharge or surrounding cellulitis, features suggestive of
infection, sensory loss consistent with peripheral
neuropathy, and evidence of peripheral arterial disease.
Ulcers were graded according to the Wagner classification,
a widely used system for stratifying lesion depth and
gangrenous involvement [1]. Standard diabetic foot
examination principles were followed in accordance with
established foot risk assessment recommendations [9].

Radiological assessment

Plain radiographs of the affected foot were obtained for all
study participants. Radiographs were evaluated for soft
tissue swelling, osteomyelitis, cortical or trabecular bone
destruction, periosteal reaction, soft tissue gas, and joint
involvement. Plain X-ray was used as the first-line imaging
modality because of its clinical utility, ready availability,
and accepted role in the initial assessment of suspected
diabetic foot osteomyelitis [11,14].

Outcome measure

The primary adverse outcome assessed in the study was
lower limb amputation during the course of treatment. For
analytic description, patients were grouped into amputation
and no-amputation categories. Clinical and radiological
variables were then compared between these groups to
identify factors that showed a greater proportion among
amputated patients.
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Bias

Potential selection bias was minimized by enrolling
consecutive eligible patients during the study period.
Information bias was reduced by using a structured
proforma for clinical variables and predefined criteria for
ulcer grading, neuropathy, peripheral arterial disease,
infection, and radiographic findings. Observer-related bias
was addressed by documenting radiological findings from
routine plain radiographs and by applying the same
assessment approach across all participants. Confounding
by diabetes duration, glycaemic control, vascular disease,
infection, and ulcer grade was considered during descriptive
comparison between amputation and no-amputation groups;
however, residual confounding could not be eliminated
because multivariable modelling was not performed.

Statistical analysis

Data were entered into a master sheet and analyzed using
descriptive statistical methods. Categorical variables were
expressed as frequency and percentage. Continuous
variables available in the dataset, such as age, were
expressed as mean and standard deviation where
appropriate. Results were presented in structured tables to
facilitate academic interpretation and journal presentation.

Ethical considerations

The study was conducted after obtaining institutional ethical
clearance from the concerned authority of the Government
Medical College, Suryapet. Written informed consent was
obtained from all participants before enrolment and
clinical/radiological evaluation. Patient confidentiality was
maintained throughout data collection, analysis, and
manuscript preparation by anonymizing all records. The
study was performed in accordance with accepted ethical
standards for observational clinical research.

Results

A total of 100 patients diagnosed with diabetic foot ulcers
were included in this hospital-based cross-sectional study.
The clinical presentation, radiological pattern, and factors
associated with amputation were analyzed systematically.
Demographic and diabetes-related characteristics of the
study participants are summarized in Table 1.

Participant flow
During the study period, patients presenting with diabetic
foot ulcers were assessed according to predefined eligibility
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criteria. Patients with ulcers due exclusively to acute trauma,
non-diabetic etiologies, isolated venous ulcers, malignant
ulcers, or incomplete clinical records were excluded at
screening. The final analysis included 100 consecutive
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eligible patients with diabetic foot ulcers. Separate

numerical screening-log data for excluded patients were not
available for reconstruction from the final dataset.

Figure 1. Participant flow diagram

Patients with diabetic foot ulcers
presenting during the study period

|

Eligibility assessment

|

Exclusions
Excluded based on
predefined criteria

—»

Final analyzable cobort (n = 100)

Figure 1. Participant flow
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Table 1. Demographic and diabetes-related characteristics of study participants (n = 100)

Variable Number Percentage (%)
Age group (years)

30-40 10 10.0
41-50 20 20.0
51-60 34 34.0
61-70 24 24.0
>70 12 12.0
Sex

Male 66 66.0
Female 34 34.0
Duration of diabetes

<5 years 14 14.0
5-10 years 36 36.0
>10 years 50 50.0
Poor glycaemic control (HbAlc >8%) 60 60.0
Hypertension 42 42.0
Smoking history 32 32.0

Most patients were in the 51-60 year age group (34%),
followed by 61-70 years (24%). The mean age of the
participants was 57.1 + 10.8 years. Males constituted 66%
of the study population, showing a male predominance. Half
of the patients had diabetes for more than 10 years, and poor
glycaemic control was present in 60% of the cohort.

The major clinical characteristics of diabetic foot ulcers,
including site of ulceration, Wagner grading, neuropathy,
peripheral arterial disease, and infection status, are shown in

Table 2.
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Table 2. Clinical characteristics of diabetic foot ulcers (n = 100)

Clinical parameter Number Percentage (%)
Site of ulcer
Page | 6 Toes 32 32.0
Forefoot 30 30.0
Midfoot 16 16.0
Heel 22 22.0

Wagner grade of ulcer

Grade 1 16 16.0
Grade 2 28 28.0
Grade 3 30 30.0
Grade 4 18 18.0
Grade 5 8 8.0

Peripheral neuropathy 64 64.0
Peripheral arterial disease 26 26.0
Clinical infection present 56 56.0

Toe involvement was the most common ulcer location  Peripheral neuropathy was observed in 64% of patients,
(32%), followed closely by forefoot ulcers (30%). while peripheral arterial disease was identified in 26%.
According to Wagner classification, Grade 3 ulcers were the  Clinical infection was present in 56% of cases, indicating a
most frequent (30%), followed by Grade 2 ulcers (28%).  substantial burden of active local sepsis.

Table 3. Radiological findings in patients with diabetic foot ulcers (n = 100)

Radiological finding Number Percentage (%0)
Normal radiograph 20 20.0
Osteomyelitis 38 38.0
Soft tissue swelling 54 54.0
Bone destruction 26 26.0
Periosteal reaction 18 18.0
Soft tissue gas 10 10.0

Joint involvement 8 8.0
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Radiological evaluation demonstrated soft tissue swelling in
54% of patients, representing the most frequent imaging
finding. Osteomyelitis was identified in 38% of cases, while
bone destruction was observed in 26%. Periosteal reaction
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was present in 18%, and soft tissue gas, a marker of severe
infection, was detected in 10% of patients. Only one-fifth of
the study population showed no abnormality on plain
radiography.

Table 4. Factors associated with amputation among patients with diabetic foot ulcers (n =

100)

Amputation (n = 26) No amputation (n =

Factor n (%) 314()%)

Wagner grade >3 20 (76.9) 36 (48.6)
Osteomyelitis 18 (69.2) 20 (27.0)
Peripheral arterial disease 14 (53.8) 12 (16.2)
Peripheral neuropathy 18 (69.2) 46 (62.2)
Clinical infection 22 (84.6) 34 (45.9)
Diabetes duration >10 years 17 (65.4) 33 (44.6)
Poor glycaemic control 19 (73.1) 41 (55.4)

Overall, 26% of patients required lower limb amputation.
Higher proportions in the amputation group were observed
for Wagner grade >3 ulcers (76.9%), osteomyelitis (69.2%),
peripheral arterial disease (53.8%), clinical infection
(84.6%), diabetes duration greater than 10 years (65.4%),
and poor glycaemic control (73.1%). These findings indicate
that advanced local disease, radiological evidence of bone
infection, vascular insufficiency, and uncontrolled diabetes
contributed importantly to adverse outcomes in this cohort.

Discussion

The present hospital-based cross-sectional study examined
the clinical and radiological profile of diabetic foot ulcers in
a tertiary care teaching hospital and assessed the factors
associated with lower limb amputation. The overall profile
of the study population reflected the typical burden of
diabetic foot disease seen in hospital practice, with
predominance among middle-aged and elderly men, long-
standing diabetes, poor glycaemic control, and a high
proportion of clinically significant infection. These findings
are consistent with prior descriptions of diabetic foot ulcer
populations in which neuropathy, vascular disease, and
metabolic dysregulation interact to produce tissue loss and
chronic wound complications [7,13].

Most patients in the present study were between 51 and 60
years of age, and males accounted for two-thirds of the
cohort. Similar age clustering has been described in earlier
epidemiological studies and reviews, which have shown that
diabetic foot complications become more frequent with
increasing age and longer duration of diabetes [4,9,13]. Half
of the patients in the current series had diabetes for more
than 10 years, and poor glycaemic control was common.
This pattern is clinically important because chronic
hyperglycaemia contributes to neuropathy, microvascular
dysfunction, immune impairment, and delayed wound
healing, thereby increasing susceptibility to infection and
progression to deeper tissue destruction [2,7,11].

Toe and forefoot ulcers were the predominant anatomical
sites in the present study. This distribution is biologically
plausible and aligns with the known pressure-bearing nature
of the forefoot and digital regions, where repetitive trauma,
deformity, callus formation, and sensory loss create
favorable conditions for ulceration [3,4,9]. The
predominance of Grade 3 lesions and the combined
frequency of Grade 3 to Grade 5 ulcers indicate that many
patients reached tertiary care with already advanced disease.
This late presentation mirrors the clinical reality described
in diabetic foot literature, where delayed recognition and
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inadequate early off-loading often allow progression from
superficial ulceration to deep infection and gangrene [1,2,5].
Peripheral neuropathy was present in 64% of patients and
clinical infection in 56%, emphasizing the central role of
neuropathic injury and superadded sepsis in diabetic foot
pathology. Peripheral arterial disease, although less frequent
than neuropathy, affected over one-quarter of the cohort and
showed a clear concentration in the amputation group.
Earlier work by Pecoraro and colleagues, as well as later
guideline-based reviews, established that ischemia and
infection are major accelerants of limb loss once ulceration
has occurred [6,8,11]. In the present study, these
mechanisms were reflected in the higher proportions of
amputation among patients with peripheral arterial disease
and infected wounds.

Radiologically, soft tissue swelling and osteomyelitis were
the leading abnormalities. This finding is important because
plain radiography, although less sensitive than magnetic
resonance imaging in early disease, remains the most
practical first-line investigation in many hospitals and is
specifically recommended in guideline-based diagnostic
pathways [11,14]. Osteomyelitis in particular is clinically
meaningful because it often prolongs treatment, increases
the need for surgical intervention, and worsens limb salvage
prospects [10-14]. In the present series, osteomyelitis was
distinctly more common in amputated patients, reinforcing
its value as a poor prognostic indicator. The concentration
of Wagner grade >3 ulcers, clinical infection, osteomyelitis,
poor glycaemic control, and long diabetes duration in the
amputation group supports the concept that amputation is
typically the result of multiple interacting risk factors rather
than a single isolated variable.

Overall, the study highlights the need for early foot
screening, tighter glycaemic control, prompt imaging for
suspected bone involvement, vascular assessment, and
coordinated multidisciplinary care. These measures remain
central to limb preservation and are repeatedly emphasized
across contemporary diabetic foot literature and consensus
recommendations.

Generalizability

The findings are most applicable to tertiary care government
teaching hospitals that manage patients with clinically
significant diabetic foot ulcers from mixed rural and semi-
urban populations. The predominance of advanced ulcer
grade, infection, peripheral neuropathy, and radiological
osteomyelitis may reflect referral patterns and delayed
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presentation in similar resource-limited settings. Therefore,
the results may be useful for comparable surgical units and
diabetic foot clinics, although direct extrapolation to
primary care, private outpatient practice, or community-
screened diabetic populations should be made cautiously.

Conclusion

Diabetic foot ulcers in this study were most frequently seen
in middle-aged and elderly patients with long-standing
diabetes and poor glycaemic control. Toe and forefoot
lesions, higher Wagner grades, peripheral neuropathy,
infection, and radiological evidence of osteomyelitis formed
the dominant clinical pattern. Amputation occurred in more
than one-fourth of patients and was notably associated with
severe ulcer grade, peripheral arterial disease, infection,
osteomyelitis, and prolonged diabetes duration. These
findings support the need for early risk identification,
routine foot examination, prompt radiological evaluation,
aggressive infection control, vascular assessment, and
multidisciplinary management to reduce preventable limb
loss in diabetic patients.

Limitations

The study was conducted in a single tertiary care center and
included a moderate sample of 100 patients. Advanced
imaging modalities such as MRI were not used uniformly
for all participants. The analysis was descriptive and did not
include multivariable statistical modeling. Separate
numerical screening-log data for excluded patients were not
available, limiting detailed reconstruction of participant
flow. Follow-up beyond the index treatment period was not
available, so long-term recurrence and functional outcomes
were not assessed.

Recommendations

Routine diabetic foot screening should be integrated into all
diabetes clinics, with particular attention to neuropathy,
vascular insufficiency, deformity, and early skin
breakdown. Patients should receive structured education on
foot hygiene, footwear, glycaemic control, and prompt
reporting of trauma or infection. Wagner grading and
baseline radiography should be used early to identify deep
tissue involvement and osteomyelitis. High-risk patients
require timely surgical review, vascular assessment, culture-
guided antibiotics, and regular wound care. A
multidisciplinary ~ limb-salvage  approach  involving
surgeons, physicians, radiologists, podiatrists, and nursing
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staff is strongly recommended to reduce progression,
amputation rates, disability, and healthcare burden.
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