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Abstract

Background: Chronic venous ulcers (CVUs) represent a significant healthcare challenge, associated with
substantial morbidity and impaired quality of life. Multiple treatment approaches exist, ranging from conservative
management to advanced surgical interventions. This study compares the efficacy of different treatment
approaches for chronic venous ulcers in a population of 100 patients.

Methods: A prospective study was conducted over 24 months at Department of Surgery, RDJM Medical College
and Hospital, Turki, Muzaffarpur, Bihar, India . A total of 100 patients with chronic venous ulcers were enrolled
and divided into three groups based on the treatment approach: conservative management (n=35), compression
therapy (n=35), and surgical intervention (n=30). Outcomes assessed included ulcer healing rates, time to
complete healing, recurrence rates, and patient-reported outcomes.

Results: The study found significant differences in outcomes across the three treatment groups. Compression
therapy showed the highest ulcer healing rate (85.7%) and the shortest time to complete healing (mean: 8.5 weeks).
Surgical intervention had a slightly lower healing rate (80.0%) but demonstrated a significant reduction in
recurrence rates (10.0%) compared to conservative management. Patient-reported outcomes indicated higher
satisfaction and quality of life in the surgical intervention group.

Conclusion: Compression therapy was the most effective treatment for chronic venous ulcers in terms of healing
rates and time to healing, while surgical intervention offered the advantage of reduced recurrence rates. Tailoring
treatment to individual patient needs, considering both clinical outcomes and quality of life, is essential for optimal
management of CVUs.
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Introduction

Chronic venous ulcers (CVUs) are a common and
debilitating condition, primarily resulting from
chronic venous insufficiency (CVI). They account
for the majority of lower extremity ulcers and are a
significant cause of morbidity, often leading to
recurrent episodes, prolonged treatment, and
considerable healthcare costs. The pathophysiology
of CVUs involves sustained venous hypertension,
leading to microcirculatory changes, inflammation,
and eventually tissue breakdown, resulting in ulcer
formation. [1-2]

CVUs are characterized by their chronic nature, with
some ulcers persisting for months or even years
despite treatment. The condition significantly
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impacts patients' quality of life, affecting their
mobility, ability to work, and overall well-being.
The management of CVUs poses a challenge for
healthcare providers due to the complex interplay of
factors such as underlying venous disease, comorbid
conditions, patient adherence to treatment, and the
socioeconomic aspects of care. [3-4]

Multiple treatment approaches have been developed
over the years, ranging from conservative
management with wound care and topical agents to
more advanced interventions like compression
therapy and surgical options. Conservative
management typically involves regular wound
dressing, the use of topical antimicrobial agents, and
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patient education on leg elevation and skin care.
Compression therapy, considered the gold standard
in CVU treatment, works by counteracting venous
hypertension, promoting venous return, and
reducing edema. Various forms of compression
therapy include elastic compression stockings,
multilayer bandaging systems, and intermittent
pneumatic compression. [5-6]

Surgical interventions, including vein stripping,
endovenous ablation, and skin grafting, are usually
reserved for patients with refractory ulcers or
underlying venous pathology that cannot be
managed conservatively. These procedures aim to
correct the underlying venous insufficiency, thus
addressing the root cause of ulceration and
preventing recurrence. [7]

Despite the availability of these treatment options,
there is ongoing debate about the most effective
approach,  particularly regarding long-term
outcomes and patient satisfaction. This study aims to
compare the efficacy of conservative management,
compression therapy, and surgical intervention in
the treatment of chronic venous ulcers. By analyzing
ulcer healing rates, time to healing, recurrence rates,
and patient-reported outcomes, this study seeks to
provide a comprehensive evaluation of these
treatment modalities to guide clinical decision-
making and improve patient care.

Methodology

This prospective study was conducted over 24
months at Department of Surgery, RDJM Medical
College and Hospital, Turki, Muzaffarpur, Bihar,
India. The study was designed to compare the
efficacy of different treatment approaches for
chronic venous ulcers (CVUs) in a population of 100
patients. The study adhered to ethical guidelines,
with informed consent obtained from all
participants.

Study Population Inclusion Criteria:

e Patients aged 18 years and above with clinically
diagnosed chronic venous ulcers.

e Ulcers persist for more than 6 weeks despite
initial treatment.

e Ability to comply with the study protocol and
follow-up visits.

Study Population Exclusion Criteria:

e Patients with ulcers of non-venous etiology
(e.g., arterial, diabetic).

e History of deep vein thrombosis (DVT) within
the past 6 months.

e Patients with significant comorbidities affecting
wound healing (e.g., uncontrolled diabetes,
severe peripheral artery disease).
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Study Design

The 100 patients were randomly assigned to one of
three treatment groups:

e  Group 1: Conservative Management (n=35)
— This group received standard wound care,
including regular dressing changes, the use of
topical antimicrobial agents, and patient
education on leg elevation and skin care.

e Group 2: Compression Therapy (n=35) —
Patients in this group were treated with
compression  therapy using  multilayer
compression  bandaging or compression
stockings.

e  Group 3: Surgical Intervention (n=30) — This
group underwent surgical procedures such as
vein stripping, endovenous ablation, or skin
grafting, depending on the underlying venous
pathology and ulcer characteristics.

Outcome Measures
The primary outcomes measured were:

e  Ulcer Healing Rate: Defined as the percentage
of patients with complete ulcer healing at the
end of the study period.

e Time to Complete Healing: The duration from
the start of treatment to complete
epithelialization of the ulcer.

e Recurrence Rate: The percentage of patients
who experienced ulcer recurrence within 6
months after healing.

e Patient-Reported Outcomes: Assessed using
a validated quality of life questionnaire specific
to chronic venous disease.

Data Collection and Analysis

Data were collected at baseline and follow-up visits
every 2 weeks until complete healing or study
completion. The ulcer area was measured using
digital planimetry, and healing was assessed by
clinical examination. Statistical analysis was
performed using SPSS version 25.0. Continuous
variables were summarized as means and standard
deviations, while categorical variables were
presented as frequencies and percentages.
Differences between the treatment groups were
compared using ANOVA for continuous variables
and the chi-square test for categorical variables. A p-
value of <0.05 was considered statistically
significant.

Results
Baseline Characteristics

The baseline characteristics of the study participants
are summarized in Table 1. There were no
significant differences between the groups in terms
of age, gender, ulcer duration, or comorbid
conditions.
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Table 1: Baseline Characteristics of Study Participants

Characteristic Conservative Compression Surgical p-
Management (n=35) Therapy (n=35) Intervention (n=30) | value

Age (years) 67.4+£10.2 65.8+11.5 68.1+9.8 0.68

Gender (Male %) 22 (62.9%) 21 (60.0%) 20 (66.7%) 0.81

Duration of Ulcer | 14.5+4.3 152+5.0 14.8+4.7 0.73

(weeks)

Comorbid

Conditions (%)

Diabetes Mellitus 12 (34.3%) 11 (31.4%) 9 (30.0%) 0.89

Hypertension 18 (51.4%) 20 (57.1%) 16 (53.3%) 0.92
Ulcer Healing Rate

The ulcer healing rate was highest in the compression therapy group, with 30 out of 35 patients (85.7%) achieving
complete healing. The surgical intervention group had a healing rate of 80.0% (24 out of 30 patients), while the
conservative management group had the lowest healing rate at 60.0% (21 out of 35 patients).

Table 2: Ulcer Healing Rates

Outcome Conservative Compression Therapy | Surgical Intervention | p-
Management (n=35) (n=35) (n=30) value

Complete 21 (60.0%) 30 (85.7%) 24 (80.0%) 0.02%*

Healing

Non-Healing 14 (40.0%) 5 (14.3%) 6 (20.0%)

Time to Complete Healing

The time to complete healing was the shortest in the
compression therapy group, with a mean duration of
8.5 weeks. The surgical intervention group had a

mean healing time of 9.3 weeks, while the
conservative management group took significantly
longer, with a mean healing time of 12.1 weeks.

Table 3: Time to Complete Healing

Treatment Group Mean Time to Healing (weeks) | 95% Confidence Interval | p-value
Conservative Management (n=21) | 12.1£3.2 11.5-12.7

Compression Therapy (n=30) 85+£2.7 7.9-9.1 <0.01*
Surgical Intervention (n=24) 93+28 8.7-9.9

Recurrence Rates months. The compression therapy group had a

The recurrence rate was lowest in the surgical
intervention group, with only 3 out of 30 patients
(10.0%) experiencing ulcer recurrence within 6

recurrence rate of 20.0% (6 out of 30 patients), while
the conservative management group had the highest
recurrence rate at 28.6% (6 out of 21 patients).

Table 4: Recurrence Rates

Treatment Group Recurrence Rate (n, %) | p-value
Conservative Management (n=21) | 6 (28.6%)

Compression Therapy (n=30) 6 (20.0%) 0.03*
Surgical Intervention (n=24) 3 (10.0%)

Patient-Reported Outcomes

Patient-reported outcomes were assessed using a
quality-of-life questionnaire specific to chronic
venous disease. The surgical intervention group
reported the highest satisfaction and quality of life

scores, followed by the compression therapy group.
The conservative management group reported the
lowest satisfaction, with patients expressing
concerns about the long duration of treatment and
the recurrence of ulcers.

Table 5: Patient-Reported Qutcomes

Treatment Group Satisfaction Score (out of 10) | Quality of Life Score (out of 10) | p-value
Conservative Management (n=35) | 6.5+ 1.8 58+20

Compression Therapy (n=35) 82+15 75+1.7 <0.01*
Surgical Intervention (n=30) 89+13 83+14
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Discussion

The results of this study highlight significant
differences in the efficacy of conservative
management, compression therapy, and surgical
intervention for the treatment of chronic venous
ulcers (CVUs). Compression therapy emerged as the
most effective approach, demonstrating the highest
ulcer healing rate and shortest time to complete
healing. These findings align with the established
role of compression therapy as the gold standard for
CVU treatment, as it directly addresses the
underlying venous hypertension that contributes to
ulcer formation. [8-9]

However, while compression therapy excelled in
promoting ulcer healing, surgical intervention
offered the added benefit of significantly reducing
recurrence rates. This suggests that for patients with
recurrent or refractory ulcers, surgical correction of
underlying venous pathology may be necessary to
achieve long-term success. The reduction in
recurrence rates observed in the surgical group could
be attributed to the permanent resolution of venous
insufficiency, which is often the root cause of ulcer
recurrence. [10-11]

Conservative management, which involved standard
wound care without compression or surgical
intervention, was the least effective treatment
modality in this study. Patients in the conservative
management group experienced longer healing
times and higher recurrence rates, which may reflect
the limitations of this approach in addressing the
underlying pathophysiology of CVUs. These
findings underscore the importance of considering
more aggressive treatment strategies for patients
with chronic and non-healing ulcers. [12-13]

Patient-reported outcomes further support the
superiority of compression therapy and surgical
intervention over conservative management. [ 14-15]
Patients who received these treatments reported
higher satisfaction and quality of life scores, likely
due to the faster healing times and lower recurrence
rates associated with these approaches. The lower
satisfaction reported by patients in the conservative
management group highlights the impact of
prolonged treatment duration and the psychological
burden of living with a chronic wound.

Clinical Implications

The findings of this study have important
implications for the management of chronic venous
ulcers. Compression therapy should be considered
the first-line treatment for most patients with CVUs,
given its high efficacy in promoting ulcer healing.
However, for patients with persistent or recurrent
ulcers, surgical intervention may be necessary to
achieve long-term success and prevent recurrence.
Clinicians should also consider patient preferences
and quality of life when selecting a treatment
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approach, as these factors play a critical role in
patient adherence and overall outcomes.

Study Limitations

While this study provides valuable insights into the
comparative efficacy of different CVU treatment
modalities, it has several limitations. The sample
size of 100 patients, while sufficient for detecting
significant differences between treatment groups,
may not capture the full spectrum of patient
variability seen in clinical practice. Additionally, the
study was conducted at a single tertiary care center,
which may limit the generalizability of the findings
to other settings.

Future studies with larger, more diverse populations
are needed to confirm these findings and explore the
long-term outcomes of different treatment
approaches. Additionally, research into the cost-
effectiveness of these treatments would provide
valuable information for healthcare providers and
policymakers  seeking to optimize CVU
management.

Conclusion

This study demonstrates that compression therapy is
the most effective treatment for chronic venous
ulcers in terms of healing rates and time to healing,
while surgical intervention offers the advantage of
reduced recurrence rates. Conservative
management, while still beneficial in certain
contexts, is less effective in promoting ulcer healing
and preventing recurrence. Tailoring treatment to
individual patient needs, considering both clinical
outcomes and quality of life, is essential for optimal
management of CVUs. Further research is needed to
explore the long-term outcomes and cost-
effectiveness of these treatment modalities in
diverse patient populations.
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