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ABSTRACT

Background: Primary lower-limb varicose veins are a major cause of chronic limb pain, heaviness, edema, and cosmetic
deformity, resulting in significant impairment of quality of life. For decades, conventional surgery with high ligation and
stripping (HL/S) has been regarded as the standard treatment modality. However, endovenous radiofrequency ablation (RFA)
has emerged as a minimally invasive alternative, offering targeted thermal closure of incompetent veins with reduced tissue
trauma, shorter recovery time, and improved postoperative comfort, thereby gaining increasing acceptance in contemporary
venous practice.

Objective: To compare postoperative outcomes, complication profiles, and early recurrence rates between radiofrequency
ablation and high ligation with stripping in the management of primary lower-limb varicose veins.

Methodology: This retrospective cohort study included 100 adult patients treated for primary lower-limb varicose veins at
Lady Reading Hospital, Peshawar, and Combined Military Hospital (CMH) Peshawar between January 2024 and January
2025. Fifty patients underwent endovenous radiofrequency ablation (RFA) and fifty were managed with conventional high
ligation and stripping (HL/S). Data were extracted from medical records and included demographic characteristics,
postoperative pain scores, duration of hospital stay, wound-related complications, and recurrence within six months. Patients
with recurrent varicose veins, deep venous thrombosis, peripheral arterial disease, or a history of previous venous surgery
were excluded. Statistical analysis was performed using SPSS version 24.0. Continuous variables were compared using
independent-samples t-tests, while categorical variables were analyzed with chi-square tests. A p-value < 0.05 was
considered statistically significant.

Results: The overall mean age was 44.8 + 11.6 years, with no significant age difference between the RFA and HL/S groups
(p = 0.48). Pain scores at 24 hours were significantly lower in the RFA group (3.1 £ 1.2) than the HL/S group (5.4 + 1.6; p
< 0.001). Hospital stay was shorter following RFA (1.2 + 0.5 days) compared with HL/S (2.6 + 0.8 days; p < 0.001). Minor
wound complications occurred in 6% of RFA patients versus 18% of HL/S patients (p = 0.04). Early recurrence was lower
in the RFA group (4%) than in the HL/S group (12%), though not statistically significant (p = 0.14)

Conclusion: Radiofrequency ablation is associated with superior early postoperative outcomes compared with high ligation
and stripping, including significantly reduced pain, shorter hospital stay, and fewer wound-related complications, supporting
its use as an effective minimally invasive alternative to conventional surgical management of primary lower-limb varicose
veins.
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1. INTRODUCTION

Primary lower-limb varicose veins are one of the most common chronic venous disorders in the global population and a big
burden on the health of the population. It is a condition of enlarged, winding superficial veins due to valvular incompetence
and venous reflux, most usually of the great saphenous vein [1]. The patients are often characterized by heaviness of their
limbs, painful aching, edema, the color of the skin, venous eczemas, and, in more severe cases, venous ulceration. Besides
the physical morbidity, varicose veins hurt the quality of life because of aesthetic disfigurement and impairment in daily
activities [2]. Historically, high ligation with stripping (HL/S) was considered the gold standard surgical intervention for
symptomatic varicose veins [3]. It is possible to ligate the saphenofemoral junction and remove the incompetent saphenous
vein. Although effective, HL/S is linked to postoperative pain, blood in the area, wound infection, increased hospitalization,
delayed work, and nerve injury may occur [4]. Besides, the rate of recurrence following standard operation is quite high,
which has been attributed to the neovascularization, technical failure, and disease progression [5]. Over the past 20 years,
the endogenous forms of thermal ablation have transformed the treatment of chronic venous insufficiency. Radiofrequency
ablation (RFA) is one of them that has become widely accepted. RFA is a controlled thermal energy applied to the wall of
the venous system, resulting in collagen contractile reactions, thickening of vein walls, and ultimate fibrotic blockage of the
treated area [6]. RFA is less traumatic and less invasive than a traditional surgery and can be performed in an ultrasound-
guided percutaneous manner, and can be completed under local or regional anesthesia. Other studies have also reported a
decrease in postoperative pain, wound complications, hospital stay, and a return to normal activities after RFA [7]. Even
with the increasing use of RFA, HL/S remains a common practice in most resource-restricted environments because of the
reduced initial financial outlay, limited availability of endogenous equipment, and surgeon familiarity [8]. Most hospitals
within the South Asian region and Pakistan in particular continue to heavily depend on traditional methods of surgery, and
data generated on RFA and HL/S in terms of outcomes are relatively limited in the country. Since the patient demographics,
disease severity, and healthcare infrastructure vary between the Western population and the local setting, the findings might
not be entirely applicable to the local setting [9].Moreover, despite the growing preference of endogenous ablation as the
initial management of superficial venous reflux by international guidelines, there is still controversy over its long-term
effectiveness, recurrence, and cost-effectiveness, especially in low- and middle-income countries. Real-life clinical practice
might be useful to conduct the retrospective analysis, interested in early outcomes and the profile of complications of the
various treatment modalities.

Study Objectives:
To compare postoperative pain, stay in hospital, wound complications, and early recurrence of radiofrequency ablation versus
high ligation and stripping in patients having primary lower-limb varicose veins.

2. MATERIALS AND METHODS:
Study Design & Setting:

This retrospective cohort study was conducted at Lady Reading Hospital, Peshawar, and Combined Military Hospital (CMH)
Peshawar between January 2024 and January 2025.

Participants:

The eligible participants were adult patients aged between 18 and 70 years with a diagnosis of primary lower-limb varicose
veins and were treated using the radiofrequency ablation or high-ligation stripping. Patients were enrolled when they had
full medical records and reported post-operative follow-up of at least six months.

Sample Size Calculation:

The study identified a total sample size of 100 patients (50 in each treatment group), which was based on the available records
during the period of conducting the study. The sample size used was sufficient to identify clinically significant differences
in postoperative pain scale scores and the complication rate between the two groups.

Inclusion Criteria:

Age 18-70 years

Principles of diagnosis: primary lower-limb varicose veins.
Received RFA or HL/S during the study time.

Six months minimum follow-up.

Exclusion Criteria:

Recurrent varicose veins

Deep venous thrombosis history.
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Peripheral arterial disease.

Previous venous surgery of the limb.
Incomplete medical records

Diagnostic and Management Strategy:

Duplex ultrasonography was performed to determine the incompetence of the venous reflux and saphenous veins to make
the diagnosis. Ultrasound-guided RFA or traditional high ligation with stripping was done for patients, depending on the
choice of the surgeon and availability of resources.

Statistical Analysis:

SPSS version 24.0 was used to analyze the data. Mean standard deviation was used to convey continuous variables, and t-
tests were used to compare independent samples. Chi-square tests were used to analyze the categorical variables. The p-value
of less than 0.05 was regarded as significant.

3. RESULTS

A total of 100 patients were included, with 50 undergoing RFA and 50 undergoing HL/S. The overall mean age was 44.8 +
11.6 years, with no significant difference between the RFA and HL/S groups (p = 0.48). Both groups were comparable with
respect to baseline demographic characteristics. Postoperative pain scores at 24 hours were significantly lower in the RFA
group compared with the HL/S group (3.1 £ 1.2 vs 5.4 = 1.6; p < 0.001). Mean hospital stay was significantly shorter
following RFA (1.2 + 0.5 days) than HL/S (2.6 + 0.8 days; p < 0.001). Minor wound complications, including infection and
hematoma, were observed in 3 patients (6%) in the RFA group and 9 patients (18%) in the HL/S group (p = 0.04). Early
recurrence within six months occurred in 2 patients (4%) treated with RFA and in 6 patients (12%) who underwent HL/S,
though this difference was not statistically significant (p = 0.14). No cases of deep venous thrombosis were reported in either

group.
Intervention Outcome:

Radiofrequency ablation was linked to better early postoperative outcomes that included a reduction in pain, decreased length
of stay, and complications associated with the wound. In spite of reduced recurrence rates following RFA as compared to
conventional surgery, the difference between the two was not statistically significant in the immediate follow-up.

Table 1. Baseline Demographic and Clinical Characteristics of the Study Population

Variable RFA Group (n = | HL/S Group (n = | p-
50) 50) value

Age (years), mean = SD 43.9+10.8 45.7+123 0.48
Male, n (%) 28 (56%) 30 (60%) 0.68
Female, n (%) 22 (44%) 20 (40%) —
BMI (kg/m?), mean = SD 264+3.8 27.1+4.1 0.39
Duration of symptoms (years), | 4.6 £2.1 49+23 0.52
mean + SD

CEAP class C2—-C3, n (%) 38 (76%) 36 (72%) 0.65
CEAP class C4-C5, n (%) 12 (24%) 14 (28%) —

Baseline demographic and clinical characteristics were comparable between groups. Values are expressed as mean =+ standard
deviation or frequency (%). RFA: Radiofrequency ablation; HL/S: High ligation with stripping; BMI: Body mass index;
CEAP: Clinical-Etiology-Anatomy-Pathophysiology classification.

Table 2. Comparison of Early Postoperative Outcomes

Outcome RFA Group (n =50) | HL/S Group (n =50) | p-value
Pain score at 24 hours (VAS), mean+ SD | 3.1+ 1.2 54+1.6 <0.001
Length of hospital stay (days), mean £ SD | 1.2+ 0.5 2.6+0.8 <0.001
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Time to ambulation (hours), mean = SD

64+2.1

14.8+4.6

<0.001

RFA was associated with significantly lower postoperative pain, shorter hospital stay, and earlier ambulation compared with

HL/S.

Table 3. Postoperative Complications

Complication RFA Group (n | HL/S Group (n | p-
=50) =150) value
Wound infection, n (%) 1 (2%) 4 (8%) 0.17
Hematoma, n (%) 2 (4%) 5 (10%) 0.23
Overall wound | 3 (6%) 9 (18%) 0.04
complications, n (%)
Deep venous thrombosis, n | 0 (0%) 0 (0%) —
(%)

Overall wound-related complications were significantly lower in the RFA group compared with the HL/S group.

Table 4. Early Recurrence at 6-Month Follow-Up

Outcome RFA Group (n | HL/S Group (n | p-
=50) =50) value

Recurrence of varicose | 2 (4%) 6 (12%) 0.14

veins, n (%)

No recurrence, n (%) 48 (96%) 44 (88%) —

Although early recurrence was numerically lower following RFA, the difference compared with HL/S was not statistically
significant at six months.

4. DISCUSSION:

Radiofrequency ablation (RFA) is better in early postoperative recovery than the high ligation and stripping (HL/S) in this
retrospective cohort study that examined 100 patients with primary lower-limb varicose veins. Particularly, there were much
lower 24-hour pain scores, reduced length of stay, and reduced wound-related complications with RFA, whereas there were
only numerical but statistically insignificant differences in early recurrence at six months [11]. The clinical implications of
these findings are that postoperative pain and wound morbidity continue to be major causes of delayed mobilization,
increased hospital stay, and poor patient satisfaction with traditional surgery [12]. We note that reduced early pain following
RFA goes hand in hand with modern guideline-based anticipations of endogenous thermal ablation that include reduced
tissue trauma and better short-term patient-reported outcomes than open surgery [13]. A new guideline on endogenous
thermal ablation (ESVS 2022) recommends endogenous thermal ablation as the first-line treatment of saphenous
incompetence in the majority of appropriate patients and reflects a basic accrual that endogenous methods have faster
recovery and similar effectiveness to surgery [14]. Likewise, the Society of Vascular Surgery/ American Venous Forum/
American Vein and Lymphatic Society clinical practice guidelines (Part I -Part IT) validate endogenous ablation as part of
the preferred solution to symptomatic truncal reflux where possible [15]. The reduction in length of stay following RFA in
our group is also due to the less invasive character of ultrasound-guided catheter-based treatment, which normally allows
immediate discharge home or rather short observation as opposed to inpatient after operative observations [16]. Moreover,
the low number of wound complications in the RFA may have been due to the prevention of groin and long-leg incisions,
less subcutaneous dissection, and creation of dead space. The overall wound complication rate was minimal with RFA (6
percent) compared to HL/S (18 percent), and the same pattern has been seen in recent comparative studies where higher rates
of bruising, pain, and sensory symptoms were reported in a cohort of surgical patients compared to patients who received
RFA treatment [17]. A comparative report also reported a similar paradox on previous return to normal activity and patient
satisfaction with RFA compared to stripping, although relatively similar efficacy in vain obliteration was also observed [18].
On recurrence, we observed a reduced early recurrence with RFA (4%) as compared to HL/S (12%), but not significantly.
This can be an indication of weak authority in identifying differences in relatively rare events at 6 months and the established
multifactoriality of recurrence, namely, disease progression, residual tributaries, perforator incompetence, and technical
reasons. Prolonged follow-up is frequently necessary to discriminate actual modality-related variations and initial residual
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reflux. According to recent literature, at the age of 12 months, there may be a broad clinical similarity between RFA and
HL/S in terms of clinical recurrence and reintervention despite possible minor differences in anatomic outcomes (e.g.,
recanalization).

5. LIMITATIONS:

The study has a limitation in its retrospective nature, single-centre location, and a relatively small sample size that could lead
to a low level of generalisability. The limited follow-up time limits long-term recurrence, vein occlusion durability, and late
complications of either of the treatment modalities.

Conclusion:

Radiofrequency ablation has better early postoperative results than high ligation and stripping, such as less pain, less
hospitalization, and fewer wound complications. Despite lower early recurrence in cases that had undergone RFA, more
prospective studies that have long follow-up should be carried out to establish its long-term clinical benefits.
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