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ABSTRACT

Background: Diabetic foot ulcers (DFUs) are a significant complication of diabetes mellitus,
leading to increased morbidity and healthcare costs. This study aims to analyze the clinical and
microbiological characteristics of DFUs, treatment strategies, and their outcomes in a tertiary care
setting.

Methods: A retrospective analysis was conducted on 70 patients with DFUs. Data were collected
on demographics, ulcer characteristics, comorbid conditions, treatment approaches, and
microbiological profiles. Descriptive statistics and inferential analyses were performed to identify
patterns and correlations.

Results: The study population had a mean age of 62 years, predominantly presenting with DFUs
on the foot. Common comorbidities included uncontrolled diabetes, peripheral neuropathy, and
hypertension. Klebsiella and Pseudomonas were the most frequently isolated pathogens.
Conservative treatment was the most common approach, but a substantial proportion of patients
required surgical intervention. The duration of the ulcers varied, with a notable correlation
between prolonged healing times and the presence of comorbid conditions.

Conclusion: DFUs present a complex challenge requiring a multifaceted approach. Early
intervention, optimal glycemic control, and tailored treatment strategies are essential for
improving outcomes. Addressing underlying comorbidities is crucial for effective management
and prevention of complications.

INDEX TERMS: Diabetic Foot Ulcers, Microbiological Profiles, Treatment Strategies,
Glycemic Control, Comorbid Conditions, Antibiotic Sensitivity, Healthcare Outcomes

I. INTRODUCTION vascular disease, which are common in
people with long-standing diabetes [2][3].
DFUs are typically chronic, non-healing
wounds that predominantly affect the lower
extremities and are a leading cause of

Diabetes mellitus is a chronic metabolic
disorder that has become a global health
crisis, with its prevalence increasing steadily.

As healthcare systems improve and life
expectancy rises, more individuals are living
longer with diabetes, leading to a growing
number of patients experiencing its long-
term complications [1]. One of the most
severe complications is the diabetic foot
ulcer (DFU), a condition primarily caused by
peripheral  neuropathy and peripheral

morbidity and mortality among diabetic
patients .

The burden of diabetic foot ulcers extends
beyond the medical challenges they present
[4]. DFUs have a profound impact on
patients' physical, mental, and economic
well-being. These ulcers are a significant
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cause of lower limb amputations, accounting
for approximately 85% of such cases
globally . Despite being largely preventable,
the prevalence of diabetic foot ulcers
remains high, primarily due to inadequate
wound management and poor hygiene
practices [5][6]. In India, the prevalence of
DFUs is estimated at 11.6%, with even
higher rates in specific regions such as
Odisha, where the prevalence is 15.7% .

The increasing incidence of DFUs in
hospitals highlights the urgent need for
effective treatment strategies that can reduce
the risk of complications, including
amputations [7][8]. This retrospective study
aims to evaluate the clinical outcomes of
different management approaches for
diabetic foot ulcers among patients admitted
between a specified period. By comparing
conservative and surgical interventions and
analyzing the influence of comorbidities, this
study seeks to optimize treatment protocols
and improve patient outcomes [9][10].
Furthermore, understanding the
microbiological status of ulcers and their
sensitivity to antimicrobial agents is critical
in minimizing the misuse of antibiotics and
preventing the development of drug
resistance .

Il. METHODS
Study Design and Setting

This retrospective study was conducted in
the Department of General Surgery at Hi-
Tech  Medical College & Hospital,
Bhubaneswar, Odisha. The study period
spanned from September 2022 to August
2023.

Study Population

The study included all patients admitted to
the Department of General Surgery under the
care of the Author during the specified
period for the treatment of diabetic foot
ulcers (DFUs). The sample size consisted of
all eligible patients who met the inclusion
criteria.
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Inclusion and Exclusion Criteria
Inclusion Criteria:

1. All patients admitted for the
treatment of DFU during the study
period under the Author.

2. Both male and female patients were
included.

3. Patients with other comorbidities
were also included in the study.

Exclusion Criteria:

1. Patients treated on an outpatient basis
(OPD).

2. Patients not affiliated with Hi-Tech
Medical College & Hospital.

3. Patients of other surgical unit.

4. Patients with non-diabetic ulcers.

Data Collection

Following approval from the Institutional
Ethics Committee (IEC), data were collected
retrospectively from the medical records of
patients admitted under the Author. The data
collection focused on various patient
demographics and clinical parameters,
including age, gender, socioeconomic status,
nutritional status, duration of diabetes,
medication history (oral hypoglycemic
agents or insulin), duration of the ulcer,
location of the ulcer (unilateral or bilateral),
history of previous ulcers and their
treatment, and any addictions.

Statistical Analysis

The collected data were systematically
entered into Microsoft Excel for preliminary
tabulation. Statistical analysis was conducted
using SPSS software to identify significant
trends and correlations within the dataset.
Descriptive statistics, such as means,
median, and standard deviation, were used to
summarize continuous variables. Categorical
variables were expressed as frequencies and
percentages.
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For inferential statistics, Chi-square tests
were employed to analyze associations
between categorical variables, while
independent t-tests or Mann-Whitney U tests
were used for comparisons of continuous
variables between groups, depending on data
distribution. A p-value of less than 0.05 was
considered statistically significant. Logistic
regression analysis was also performed to
determine the influence of various factors,
such as comorbidities and socioeconomic
status, on treatment outcomes, including the
need for amputation or prolonged
hospitalization.

Expected Outcomes
The study aims to provide insights into:

1. The most common age group
affected by DFU.

2. Gender predominance in DFU cases.

3. The influence of socioeconomic and
nutritional factors on the duration of
hospital stay and treatment efficacy.

4. The effectiveness of  various
management strategies for DFU,
including conservative, surgical, and
special interventions.

5. The impact of comorbidities,
addictions, and diabetes management
on the duration and effectiveness of
DFU treatment.

6. Potential implications for
incorporating the latest advancements
in DFU management, guiding future
prospective studies.

I11. RESULTS
Demographic Characteristics

The study included 70 patients with diabetic
foot ulcers (DFUs) with ages ranging from
40 to 85 years. The majority of patients were
male (65.7%), with the most common age
group being 60-70 years (34.3%).

Distribution of Ulcers by Location
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The most frequent ulcer location was the
foot, particularly the dorsum and lateral
malleolus. Ulcer sizes varied significantly,
ranging from 2 cmz2 to 56 cmz2.

Clinical and Socioeconomic Profile

Most  patients  (71.4%) had  poor
socioeconomic status, and many presented
with additional health complications, such as
uncontrolled Type 2 Diabetes Mellitus
(T2DM), anemia, and hypertension.

Nutritional status varied, with a significant
proportion (48.6%) being malnourished.

50 (71.4%)

34 (48.6%)
29 (41.4%)
16 (22.9%)
11 (15.7%)

Treatment Strategies and Outcomes

Conservative management was the primary
treatment strategy in 57.1% of the cases,
while surgical interventions, including
debridement and amputations, skin groutting
were necessary in more severe cases. Most
patients showed healthy granulation tissue
during follow-up, indicating effective
healing. However, two patients succumbed
to severe sepsis, highlighting the importance
of timely intervention.

40 (57.1%)
10 (14.3%)

5 (7.1%)
2 (2.9%)

Culture and Sensitivity Pattern
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#

Klebsiella spp. and Pseudomonas spp. were
the most commonly isolated pathogens from
wound cultures, detected in 28.6% and
25.7% of patients, respectively. Antibiotic
sensitivity  patterns showed a higher
resistance to commonly used antibiotics,
necessitating tailored antibiotic therapy
based on culture results.

20 (28.6%)
18 (25.7%)
5 (7.1%)
1 (1.4%)
2 (2.9%)

Duration of Disease

The duration of the ulcer before seeking
treatment varied from 7 days to 5 years.
Longer durations were associated with more
severe complications, such as osteomyelitis
and gangrene.

Radiological Findings

Radiographs and Doppler studies revealed
osteomyelitis in 10% of the cases and signs
of atherosclerosis in 7%. MRI scans showed
muscle atrophy in some patients with long-
standing ulcers.
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Figure.3: Treatment Strategies and
Outcomes

IV. DISCUSSION

This study provides a comprehensive
analysis of diabetic foot ulcers (DFU) and
related complications, focusing on various
clinical, demographic, and treatment
parameters. The findings highlight the
complex interplay of factors influencing the
presentation, management, and outcomes of
DFUs in our cohort. This discussion
interprets these findings in the context of
existing literature, offering insights into the
implications for clinical practice and future
research.

Our study included 70 patients with DFUSs,
primarily elderly individuals, with a mean
age of 62.2 years. This is consistent with
previous research indicating that DFUs
predominantly affect older adults due to age-
related  physiological ~ changes  and
comorbidities [11]. The majority of our
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patients were male (63%), which aligns with
reports suggesting a higher prevalence of
DFUs in men, potentially due to lifestyle
factors and higher rates of undiagnosed
diabetes [12].

The distribution of DFUs varied across
different foot locations, including the
dorsum, lateral malleolus, and great toe. This
is consistent with the literature indicating
that DFUs often occur in areas of high
pressure and trauma [13]. The size of the
ulcers ranged from 1x1 cm to 7x8 cm, with a
significant proportion of large ulcers (greater
than 5 cm) found in patients with poor
glycemic control and malnutrition. Larger
ulcers are often associated with worse
outcomes  and increased  treatment
complexity [14].

The high prevalence of uncontrolled Type 2
Diabetes Mellitus (T2DM) and associated
complications (e.g., peripheral neuropathy,
osteomyelitis) underscores the critical role of
diabetes management in DFU development
and progression. Our findings are consistent
with studies showing that poor glycemic
control significantly contributes to ulcer
formation and delays wound healing [15].
The presence of comorbidities such as
hypertension, atherosclerosis, and anemia
further complicates the clinical picture, often
leading to worse outcomes and increased
healthcare costs [16].

The socioeconomic status of the patients also
impacted their treatment outcomes. A
substantial portion of the cohort came from
poor socioeconomic backgrounds, which
often correlates with limited access to
healthcare resources and lower adherence to
diabetes management strategies [17]. This
disparity highlights the need for targeted
interventions and support systems to
improve  outcomes in  economically
disadvantaged populations.

Treatment  strategies  varied  between
conservative management and surgical
interventions such as amputation and skin
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grafting. Conservative management was the
primary approach for patients with smaller
ulcers and less severe complications.
However, for larger ulcers and those
complicated by osteomyelitis or severe
infections, surgical interventions were often
necessary. This aligns with guidelines
recommending aggressive treatment for
DFUs with significant complications to
prevent limb loss and improve patient
outcomes [18].

The duration of the disease before treatment
ranged from a few days to several months,
indicating a delay in seeking medical
attention  for some patients. Early
intervention is crucial for effective
management of DFUs, as delayed treatment
can lead to worsening of the ulcer and
increased risk of systemic infections [19].

The predominant pathogens isolated from
the DFUs were Klebsiella, Pseudomonas,
and Staphylococcus aureus, with varying
antibiotic sensitivity patterns. Klebsiella and
Pseudomonas were more common in chronic
and large ulcers, while Staphylococcus
aureus was frequently associated with acute
infections. These findings are consistent with
the literature, which notes that polymicrobial
infections are common in DFUs and can
complicate treatment [20]. The variation in
antibiotic sensitivity highlights the need for
local antibiograms to guide empirical
therapy and reduce the risk of treatment
failure.

Radiological findings revealed a high
incidence of osteomyelitis and soft tissue
changes, which are critical for assessing the
severity of DFUs and planning appropriate
interventions. The laboratory results showed
elevated levels of inflammatory markers and
varying degrees of anemia,
hypoalbuminemia, and renal dysfunction.
These findings are in line with previous
studies indicating that systemic inflammation
and comorbid conditions significantly impact
DFU outcomes.
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While this study provides valuable insights
into the management and outcomes of DFUs,
it is not without limitations. The
retrospective nature of the study may
introduce biases related to data accuracy and
completeness. Additionally, the single-center
design limits the generalizability of the
findings. Future research should focus on
multicenter studies with larger sample sizes
to validate these findings and explore the
impact of different treatment modalities on
long-term outcomes.

In summary, this study underscores the
multifaceted nature of DFUs, highlighting
the importance  of  comprehensive
management strategies that address not only
the ulcer itself but also the underlying
comorbidities and socioeconomic factors.
Effective management requires a
multidisciplinary approach, timely
intervention, and continuous monitoring to
improve patient outcomes and reduce the
burden of DFUs.

V. CONCLUSION

This study underscores the complex and
multifactorial nature of diabetic foot ulcers
(DFUs), highlighting critical factors such as
patient demographics, comorbidities,
treatment strategies, and microbiological
profiles. The findings emphasize the high
prevalence of DFUs among elderly
individuals, particularly those with poor
glycemic control and multiple comorbid
conditions. The significant association
between socioeconomic status and treatment
outcomes points to the need for tailored
healthcare interventions to address these
disparities. Additionally, the wvariation in
antibiotic  sensitivity  patterns  among
pathogens isolated from DFUs highlights the
importance of local antibiograms in guiding
effective empirical therapy and improving
patient outcomes.
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In conclusion, comprehensive management
of DFUs requires a multidisciplinary
approach that integrates early intervention,
effective glycemic control, and
individualized treatment plans. Addressing
the underlying comorbidities and
socioeconomic  factors is crucial for
optimizing outcomes and reducing the
burden of DFUs. Future research should
focus on large-scale, multicenter studies to
further elucidate these factors and refine
management strategies, ultimately aiming to
enhance the quality of care and improve the
prognosis for patients with diabetic foot
ulcers.
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