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Objective: This study assessed the outcomes and impact on the quality of life following
one-step outpatient radiofrequency ablation (RFA) and ultrasound guided foam sclerotherapy
(USGFS) for large reflux with varicosities in the great saphenous vein (GSV).

Design: Prospective, single-centre, analytical cohort.

Materials and Methods: Thirty symptomatic patients having reflux in the GSV and
varicosities (CEAP C3 to C6) were treated with RFA and USGFS simultaneously, in a single-
step procedure, from March 2016 to December 2016. They were followed up at 1 week, 6
months, 1 and 3 years. Clinical outcomes, changes in the Quality of Life (QOL) question-
naires SF-36™, VCSS and AVVQ, evolutive vein occlusion rates were assessed by duplex
ultrasound, and ulcer closure was checked.

Results: The sample was divided into two groups: (Group 1) GSV diameter >13.0 mm (median
19.0 [14-24]), 17 subjects, and (Group 2) GSV diameter <12.9 mm (median 10.3 [10-12]), 16
subjects. No major adverse event was observed, and the postoperative minor adverse event rates
were similar between the two groups. A significant improvement was observed in VCSS and
AVVQ from the preoperative levels to the sixth month and the third-year follow-up. Twelve of 13
ulcers had healed at 1 year and remained closed until 3 years. The entire sample had a significant
increase in all short form 36 domains, except for mental health in the Group 2 (GSV > 13.0 mm).
Overall first week occlusion rate for the whole sample was 90.9% and 69.7% at the 3-year
follow-up. No difference in occlusion rate was observed between the two groups at any time.
Conclusion: Exclusively outpatient combined techniques were safe and feasible in this
study with no major adverse events, despite the large diameters of the GSV or ulcer presence.
Within 3 years, both diameter groups showed equivalent improvement in all QOL para-
meters, satisfactory axial occlusion, and maintained ulcer closure.

Keywords: saphenous vein, varicose veins, varicose ulcer, quality of life, catheter ablation,
sclerotherapy

Introduction

Worldwide reports of prevalence estimates that Chronic Venous Disease (CVD)

varies from <I1—73% and Chronic Venous Insufficiency (CVI) from <1%-40%."
In the early twentieth century, Professor William Babcock developed High

Ligation and Stripping (HL/S) of Great Saphenous Vein (GSV) technique,” which

was widely used to treat axial reflux with marked improvement in the quality of

life.**
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Currently, treatment for varicose veins has undergone
significant changes following the introduction of new, less
invasive techniques with better clinical results.”® Several
guidelines advocate endovenous thermal ablation, with
laser or radiofrequency as the first-line treatment, followed
by Ultrasound Guided Foam Sclerotherapy (USGFS) and
HL/S as the third option to treat the axial disease, and
USGFS as the first option for treating varicose veins.” '

In cases that require treatment of both, GSV reflux and
varicosities, many surgeons postpone the USGFS as
the second step, to be performed weeks after the main axial
thermal ablation surgery.'>"> This traditional approach
requires more resources, repeated medical visits, and more
time.'*

A combined procedure with Radiofrequency Ablation
(RFA) and USGFS, is safe and successful and can become
an important treatment option.'>'® However, there are
limited data on the efficacy and safety of this combined
procedure in patients with large GSV diameters.

The study aims to evaluate the safety, clinical out-
comes, impact on the quality of life, rate of ulcer closure,
and the rate of occlusion of GSV following radiofrequency
ablation associated with USGFS, to treat varicosities in
a one-step outpatient basis approach in a cohort of patients
with different GSV diameters.

Materials and Methods
Study Overview

Approval of this prospective non-randomized cohort study
was granted by the Pedro Ernesto University Hospital
Research Ethics Committee, and was conducted in accor-
dance with the Declaration of Helsinki. (CAEE:
16437219.1.0000.5259). The Brazilian Health System sup-
ported the viability of the research. The same team of
experienced surgeons performed all procedures at the uni-
versity’s ambulatory surgery centre. The physicians
involved in direct patient care managed data entry. The
authors take responsibility for adherence to the protocol,

reported data, and the analyses.

Patients
A cohort of 30 subjects who required treatment for var-
icose veins, were sequentially recruited from March to
November 2016, during consultation at the university’s
vascular surgery clinic in Rio de Janeiro.

Inclusion criteria were age between 18 and 65 years,
ASA physical status 1 or 2,'” the presence of primary

symptomatic varicose veins greater than 3 mm in
diameter,” Clinical Etiologic Anatomic Pathophysiologic
(CEAP) class 3 or higher,'"® GSV diameter in the mid-
thigh at least 6 mm, from intima to intima, away from
focal dilatation, with reflux greater than 0.5 seconds mea-
sured by Doppler ultrasonography in the standing position
after calf compression/release, and willingness to provide
written informed consent.

Exclusion criteria were a history of peripheral arterial
disease, ankle brachial pressure index below 0.9, preg-
nancy, a history of thrombophilia, previous deep vein
thrombosis, pulmonary embolism, thrombophlebitis of
the GSV, current cancer, immobility, absolute contraindi-
cations to the use of foam'? or tortuosity rendering the
GSV unsuitable for catheter progression.

Participants matching the inclusion criteria were con-
currently referred for the first consultation, the baseline
data collection, QOL questionnaire filling and duplex
analysis.

Assessments

At the time of inclusion in the study as well as at each
follow-up assessment, patients’ clinical history was col-
lected, and they were submitted to physical exam and
duplex ultrasonography. Data about the CEAP clinical
class, the Visual Analogue Scale (VAS) score evaluated
for pain after venous physical or chemical ablation,?® the
Venous Clinical Severity Score (VCSS)*!' and the
Aberdeen Varicose Veins Questionnaire (AVVQ)** were
also documented. The Medical Outcome Study Short Form
36 (SF-36™)** was administered during the first examina-
tion (preoperative) and six months after the intervention.
The patients were followed up on the 7th day, six months,
one, two and three years after the procedure.

An occluded or absent GSV was defined as technical
success. If a segment length greater than 10 cm with flow
or reflux was seen in a previously occluded GSV, it was
defined as axial vein recanalisation.’

Study Treatment

The RFA was performed using the ClosureFast™
(Medtronic, San Jose, CA, USA) catheter according to
the described technique.** A point just below the knee
was preferred for cannulation; however, a distal segment
of reflux in GSV in the thigh was also acceptable. After
advancing the catheter tip until 2 cm below the sapheno-
femoral junction, the Cold Tumescent Anaesthesia
(CTA),25 a formula derived from Klein’s Solution®
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containing epinephrine, lidocaine, and saline, was injected
manually in the saphenous compartment at a rate of
10 mL/cm through a 22 G x 88 mm needle. All steps
were performed under ultrasound guidance.

Each patient underwent two cycles of ablation at 120°
C for 20 seconds in the first segment of the GSV and one
cycle per segment until the last segment in the thigh during
the withdrawal of the catheter.

Next, USGFS of the varicosities was performed under
26 G needle (Descarpack, Sdo Paulo, Brazil) spot anaes-
thesia to minimise puncture discomfort. The foam was
prepared according to the Tessari’s technique®’ in a ratio
of 2-mL polidocanol (Polidocanol; Victa Manipulation
Laboratory; Sdo Paulo; Brazil) to 4-mL air, in which 1.5
to 3.0% polidocanol concentration was used according to
the size of the varicosities. The estimate cylinder volume
was used to guide the solution administration and no more
than 10 mL was injected per session.'” A butterfly needle
23 G (Descarpack, Sdo Paulo, Brazil) was used to inject
the foam into the varicosities under Duplex ultrasound
guidance and control. Varicose vein entry spot far from
the saphenous confluence was preferred to avoid the poli-
docanol chemical effect in GSV. Direct injection into the
saphenous trunk was not part of the protocol.

Light compression sterile bandage was applied with
48h programmed removal after the procedure. General
postoperative self-care orientation and a direct contact to
anticipate the first assessment, to inform an adverse event
or to report unstoppable pain was provided. Both RFA and
USGFS procedure were done entirely on an outpatient
basis and in a single-step approach.

Groups According to the GSV Calibre
The patients were split into two groups according to the
greatest GSV truncal Calibre and the total treated limbs
group median diameter was used as the cut-off point. They
were compared for adverse events, postoperative pain,
quality of life questionnaires, ulcer closure, and venous
occlusion rates. The objective of splitting the groups was
to maximise the analyses of possible outcomes for GSV
with extra-large diameters.

Statistical Analysis

Descriptive analysis shows measures of central tendency
and range for the numeric data or frequency and percen-
tage for the categorical variables. Some numeric variables
did not exhibit a Gaussian distribution; hence, they were
expressed as median and interquartile range (IQR). To

assess the normality of data distribution to the 5% level,
we used histogram’s graphical analysis and the Shapiro
Wilk’s test. All reported P values are 2-sided, and P < 0.05
was considered to infer statistical significance.

Baseline variables between the groups were compared
using independent samples #-test or Mann—Whitney U-test
for numeric measures and chi-square test (x*) or Fisher’s
exact test for categorical variables. The latter tests were
also used to analyse differences in the occurrence of post-
operative adverse events.

For longitudinal analysis of VCSS, AVVQ, VAS, and
SF-36, the Mann—Whitney U-test was used for comparison
between the groups. To evaluate the evolution of VCSS,
AVVQ, and VAS through time, we used the Friedman’s
ANOVA test.”® Nemenyi’s test was performed to analyse
in the
assessments.”” To analyse the short form 36 scores, we

differences three variables of postoperative
used the Wilcoxon signed-rank test. For increasing the
statistical power and consistency of the results, data of
three VCSS and AVVQ assessments were analysed,
namely, preoperative, six months and 3-year postoperative.
The VAS and occlusion rate were assessed on the 7th day,
six months, and 3-year postoperative. Short form 36 was
assessed preoperatively and at six months postoperatively
compared. Postoperative adverse events were evaluated at
each follow-up.

To evaluate GSV occlusion rate alterations over time,
we used repeated measures of categorical data ANOVA
CATMOD Procedure of SAS™
software.’® Corrected McNemar test was used to identify

according to The

differences between the groups at specific time points.

The data analysis for this paper was performed using
SPSS, Version 26.0 and SAS™ software, Version 6.11
(SAS Institute Inc., Cary, NC, USA).

Results

In the total sample of 30 participants, 33 treated limbs were
split into two groups: (1) those with GSV diameter of
13.0 mm or more (median 19.0 [14-24]) with 17 subjects,
and (2) those with maximum diameter up to 12.9 mm (med-
ian 10.3 [10-12]), with 16 subjects. Due to the small number
of bilaterally treated limbs, no impact was observed on
analysis using treated legs instead of treated patient.

Baseline Variables

The descriptive baseline variables were compared between
the groups. Except for a higher proportion of subjects with
a family history of CVD in the GSV < 12.9 mm group (p <
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Table | Baseline Characteristics of the Included Participants in a Total of Treated Limbs and Divided According to the Great

Saphenous Vein Diameter Range

Characteristics Total (n = 33) GSV > 13.0 mm GSV < 12.9 mm p value*
(n=17) (n=16)

Female sex 21 12 9 0.39
Age —y 514 %102 542 6.7 483 + 124 0.10
Ethnicity

Caucasian 17 9 8 0.99

Mixed 8 4 4

Afro-Latin Americans 8 4 4
Obesity! 6 5 I 0.10
CVD family history 22 14 8 <0.05
Smoking 5 2 3 0.47
OHC/Replacement Therapy 5 4 | 0.26
Previous thrombophlebitis 7 5 2 0.22
CEAP - clinical class

CEAP - C3 2 5 >0.05

CEAP - C4 (a/b) 3 6

CEAP - C5 4 0

CEAP - C6 (Active Ulcer) 13 8 5 0.35
Perforator vein reflux 6 5 | 0.10
Truncal GSV diameter — mm 13.2 (10-19) 19 (14-24) 10.3 (10-12) #
Treated limb

Left Inferior Leg 20 9 ] 0.35
Surgical Time — min 36 (30-45) 36 (3040) 37.5 (31-45) 0.44

Notes: Data are presented as number (n), mean # standard deviation (SD) or median (Interquartile range [IQR] QI-Q3). TObesity was defined as body mass index = 30.0;
#Not applicable. *p value between GSV diameter range groups. Any statistically significant p value (<0.05) had bold written.
Abbreviations: GSV, great saphenous vein; y, years; CVD, Chronic Venous Disease; OHC, Oral Hormone Contraceptive; CEAP, Comprehensive Classification System for

Chronic Venous Disorders; C, Clinical Class; mm, millimetre; min, minutes.

0.05), there were no other differences in the homogeneity
(Table 1) between the groups.

Adverse Events and Other Complications
In the immediate postoperative period, there were no cases
of malaise, flush, allergy, neck constriction, cough, chest
or neurological symptoms. One patient complained of
transient pain, which resolved without medications. No
contact for anticipates the scheduled assessment, to inform
unstoppable pain or impaired walking abilities occurred
within the first postoperative week.

On the seventh postoperative day (D7), 4/33 limbs devel-
oped symptomatic superficial varicosities thrombophlebitis

and required non-steroidal anti-inflammatory drugs
(NSAIDs) without coagulum drainage (GSV > 13.0 mm: 3/
4; GSV <12.9 mm: 1/4 [p = 0.32]). Symptoms were absent at
6-month follow-up (D180).

Thigh bruising on the medial side was present on D7 in
13/33 limbs (GSV > 13.0 mm: 4/13; GSV < 12.9 mm: 9/
13 [p = 0.06]) and was absent at D180. Hyperpigmentation
was seen on D180 in 14/33 limbs (GSV > 13.0 mm: 8/14;
GSV < 12.9 mm: 6/14 [p = 0.58]) and at 3 years in 9/33
limbs (GSV > 13.0 mm: 5/9; GSV < 12.9 mm: 4/9 [p =
0.54]). Clinical residual or recurrent varicose veins were
seen on D7 in 14/33 (GSV > 13.0 mm: 6/14; GSV <
12.9 mm: 8/14 [p = 0.39]), on D180 in 21/33 (GSV >
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Table 2 Venous Clinical Severity Score and Aberdeen Varicose Veins Questionnaire Preoperative and Postoperative Values in a Total

of Treated Limbs and Divided According to the Great Saphenous Vein Diameter Range

Variable Total (n = 33) GSV 2 13.0 mm (n = 17) GSV <129 mm (n = 16) p value*
Median IQR Median IQR Median IQR

VCSS - preoperative 8.0 619 12.0 8-18 5.5 4-19 < 0.05

VCSS - six months 4.0 2-7 5.0 4-8 2.5 1-7 0.06

VCSS - 3-year 6.0 3-8 8.0 5-10 4.0 3-8 0.07

p value * <0.05*" ¢ <0.05*"° <0.05>"

AVVQ - preoperative 25.1 15-40 337 22-43 245 11-35 0.08

AVVQ - six months 9.1 6-15 1.6 6-15 8.0 6-10 0.18

AVVQ - 3-year 7.0 4-12 11.0 6-16 44 3-10 < 0.05

p value’ <0.05*"° <0.05*"° <0.05>"

Notes: Data are presented as number (n) and median (Interquartile Range [IQR] Q1-Q3). Analytical pairs = *preoperative and six months, ®preoperative and 3 years “six
months and 3 years. *p value comparison between groups with Mann-Whitney’s U-test. Tp value comparison between pairs with Friedman test, followed by Nemenyi's test
to observe which of them differed significantly. Any statistically significant p value (<0.05) had bold written.

Abbreviations: GSV, great saphenous vein; mm, millimetre; VCSS, Venous Clinical Severity Score; AVVQ, Aberdeen Varicose Veins Questionnaire.

13.0 mm: 11/21; GSV < 12.9 mm: 10/21 [p = 0.90]) and at
3 years in 25/33 limbs (GSV > 13.0 mm: 14/25; GSV <
12.9 mm: 11/25 [p = 0.31)]).

There were no other adverse events such as oedema,
skin burns, endothermal heat induced thrombosis (EHIT),
deep vein thrombosis, pulmonary embolism, or death dur-
ing the follow-up period.

The rate of postoperative adverse events between the
two groups was similar.

VCSS, AVVQ, VAS, Ulcer Closure and
Short Form 36

Table 2 presents the comparisons between the groups for
each postoperative assessment and for each of them in the
following time pairs: (a) preoperative and D180, (b) preo-
perative and 3 years and (c) D180 and 3 years. VAS had three
analytical pairs, (a) D7 and D180, (b) D7 and 3 years and (c)
D180 and 3 years. Short form 36 had one analytical pair:
preoperative and D180 and is presented in Table 3.

The total sample had median VAS scores as follows:
D7 (2[0 4.5]); D180 and 3-year (0[0 0]). The GSV >
13.0 mm group had median VAS scores as: D7 (2[0
5.0]); D180 and 3 years (0[0 0]). The GSV < 12.9 mm
group had median VAS scores as: D7 (0[0 2.8]); D180 (0[0
0.8]) and 3 years (0[O0 0]). No significant reduction from
D7 scores to D180 was observed and the VAS scores did
not differ significantly between the groups at any
assessment.

A significant improvement was seen in VCSS and
AVVQ from preoperative to D180 and preoperative to 3
years, for the entire sample and in each group.

Except for significant worsening in VCSS in the total
sample, no other differences were observed from D180 to
3-year postoperative assessments.

AVVQ measures at 3 years were higher in the GSV
>13.0 mm group compared to the GSV < 12.9 mm group.

In the D180 assessment, 11/13 ulcers had healed,
which increased to 12/13 at one year assessment. There
was no difference in the rate of ulcer closure or time to
heal between the groups (p = 0.42).

There was a significant improvement in all short
form 36 domains from preoperative to D180 in the
total sample and in the GSV >13.0 mm group, except
for the mental health domain in the latter. The GSV <
12.9 mm group had a statistically significant improve-
ment in Physical Functioning, Role Physical, Role
Emotional, Vitality and Health Change. The GSV
>13.0 mm group had higher Health Change values
than the GSV < 12.9 mm group.

Great Saphenous Vein Occlusion

The rate of GSV occlusion at D7 postoperative assessment
was 30/33 in the entire sample (Table 4). No difference in
occlusion rate was observed between the two groups on
follow-up assessments. Within each group, no difference

was observed when pairs in time were compared, except
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Table 3 Short Form 36 Preoperative and Postoperative Values in a Total of Treated Limbs and Divided According to the Great
Saphenous Vein Diameter Range

Short Form 36 Domain Total (n = 33) GSV 2 13.0 mm (n = 17) GSV <129 mm (n = 16) p value*®
Median IQR Median IQR Median IQR

Physical Functioning —preoperative 75 65-92.5 70 60-85 87.5 66-99 < 0.05

Physical Functioning — six months 100 95-100 95 95-100 100 95-100 0.58

p value 7 < 0.05 < 0.05 < 0.05

Role-Physical — preoperative 75 0-100 25 0-100 100 56-100 <0.05

Role-Physical — six months 100 100-100 100 100-100 100 100-100 0.64

p value * <0.05 <0.05 < 0.05

Role-Emotional — preoperative 100 33-100 100 33-100 100 42-100 0.88

Role-Emotional — six months 100 100-100 100 100-100 100 100-100 0.64

p value } < 0.05 < 0.05 < 0.05

Vitality — preoperative 70 65-85 65 57.5-75 77.5 66.3-92.5 <0.05

Vitality — six months 95 83-100 90 78-100 95 8695 0.82

p value * <0.05 <0.05 < 0.05

Mental Health — preoperative 80 80-90 80 78-90 82 80-90 0.8l

Mental Health — six months 92 84-100 92 80-100 94 82-100 0.96

p value * <0.05 0.06 0.06

Social Functioning — preoperative 87.5 63-100 75 56-100 87.5 66—100 0.46

Social Functioning — six months 100 88-100 100 88-100 100 91-100 0.87

p value * <0.05 <0.05 0.13

Bodily Pain — preoperative 57.5 45-78 57.5 45-66 73.8 48-98 <0.05

Bodily Pain — six months 90 67.5-100 90 68.8-95 95 51-100 0.59

p value <0.05 <0.05 0.23

General Health — preoperative 65 60-72.5 65 50-70 65 60-75 0.44

General Health — six months 75 65-82.5 75 62.5-82.5 75 6684 0.80

p value * <0.05 <0.05 0.14

Health Change — preoperative 50 25-50 50 25-50 50 31-50 0.97

Health Change — six months 100 75-100 100 75-100 75 50-100 < 0.05

p value * <0.05 <0.05 <0.05

Notes: Data are presented as number (n) and median (Interquartile Range [IQR] QI-Q3). Analytical pair = preoperative and six months. *p value comparison between
groups was made with Mann—Whitney's U-test. 7‘p value Wilcoxon signed-rank test was used to make comparisons between pairs. Any statistically significant p value (<0.05)
had bold written.

Abbreviations: GSV, great saphenous vein; mm, millimetre.

for the total sample itself, which presented a significant occlusion failure required additional USGFS session after
decrease in the rate of occlusion from D7 postoperative to  one month and two cases with clinical recurrence were

3-year postoperative (p < 0.05). One case of axial seen at one year postoperative assessment.
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Table 4 Postoperative Occlusion Rates in a Total of Treated Limbs and Divided According to the Great Saphenous Vein Diameter

Range
Postoperative Assessment — Occlusion Rate | Total (n =33) | GSV = 13.0 mm (n = 17) | GSV < 12.9 mm (n = 16) | p value*
n % n % n %
7™ day 30 90.9 16 94.1 14 87.5 0.48
Six months 26 7838 13 76.5 13 81.3 0.54
3 years 23 69.7 12 70.6 I 68.8 0.60
p value * <0.05° 0.12 0.25

Notes: Data are presented as frequency (n) and percentage (%). Analytical pair = (a) D7 postoperative and 3 years. *p value comparison between groups with Fisher’s exact
test. Tp value comparison between pairs with ANOVA according to The CATMOD Procedure of SAS software, followed by corrected McNemar test to identify differences
in pairs at specific time points. Any statistically significant p value (<0.05) had bold written.

Abbreviations: GSV, great saphenous vein; mm, millimetre.

Among the seven patients with an initial axial well-
succeed ablative treatment in the 7th day, followed by
GSV occlusion failure at six months or three-year post-
operative assessments, three experienced important prox-
imal stump reflux increases, defining occlusion failure. No
additional

increase was observed in the total group of patients.

significant proximal stump reflux length
Six cases of perforator veins with reflux were treated
with no ultrasonographical recurrence until the third year

of follow-up.

Discussion

The uncommonly wide diameters observed in this study
could be accounted to the tertiary centre profile and treat-
ment delay, allowing disease’s progression and venous
enlargement.”’ Such measures are unfrequently seen in
developed countries, as observed in a recognised observa-
tional cohort study conducted in the United Kingdom, with
a maximum referred venous diameter of 9.2 mm.*

The rate of thrombophlebitis on the seventh day post-
operative could be associated with inflammation related to
the polidocanol sclerotherapy technique.>** All four cases
of thrombophlebitis in the study had an extra clinical
assessment at one month and were asymptomatic for this
adverse event. Bruising was not an element of concern
among participants, but highly observed in some until the
end of the first month.

Almost half of the legs treated were of Mixed or Afro-
Latin American individuals, a known risk factor for hyper-
pigmentation, contributing to the higher observed in the
study. Series with higher rates of Caucasian individuals
usually presents a lower hyperpigmentation incidence
range of 10-30% and diminish over time.** The GSV

diameter cannot be considered a risk factor since no sta-
tistical difference was seen; however, more information is
required about the incidence in these individuals.

Residual or recurrent varicose veins were cumulatively
seen in 76% of the limbs, probably due to the limited amount
of foam up to 10 mL injected per session.'” It is supported
by an initial rate of 42% residual varicose veins in the D7
postoperative assessment. In the absence or improvement of
remaining symptoms, conservative treatment was followed.
Despite the discrepant diameter measures seen, there was no
difference in the recurrence rate between the groups.

A recently published systematic review with meta-
analysis including 6915 limbs treated in single or in multi-
ple stages showed no difference in the safety profile.*> In
this study, the absence of major adverse events, equivalent
minor adverse events and outcomes in both groups sug-
gests that the ambulatory combined intervention could be
feasible and safe for several GSV diameters. The feasibil-
ity of offering a safe and less invasive treatment, even for
highly symptomatic patients with wider GSV, with or
without open ulcer, is a considerable achievement.

Preoperatory QOL comparison findings converge with
a recent systematic review observation, where truncal
venous diameter is not directly linked to AVVQ and
short form 36 clinical scales. Otherwise, a VCSS worst
median was observed in the broader GSV group, following
the same study conclusions.*®

We observed a substantial early postoperative improve-
ment in the Quality of Life (QOL) questionnaires, AVVQ,
VCSS and short form 36 in the overall sample and in both
groups, reinforcing previous reports about the potential for
marked improvement after axial treatment.>” The low total

sample VCSS score was not maintained from six months
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to three years, perhaps due to increasing recurrence of
reflux and varicose veins. A valid strategy to prevent the
scale downsize could be sclerotherapy of all remaining
varicosities despite satisfactory clinical achievements.

Both, AVVQ and short form 36, showed significantly
better or comparable results in both groups indicating the
feasibility of combined treatment even for broad GSV dia-
meters. The relatively greater improvement of quality of life
until the third year in the subgroup with more severe disease,
reinforces the relevance of treating axial disease with var-
icosities despite the anatomical odds against expected suc-
cess. The high rate of ulcer healing, with equivalent results
between the groups reaffirms this strategy.

The axial recanalisation can reach rates greater than
30% in a GSV treated with a thermal ablation technique.*®
This study observed significant GSV occlusion rates reduc-
tion in the total sample and a statistical tendency of axial
reflux recurrence inside the groups. However, no differ-
ence appeared between the groups rate comparisons.

One limb with an ulcer in the GSV >13.0 mm group, in
which the reflux persisted since the D7 assessment, did not
heal. Nevertheless, all other leg ulcers healed in the first year
and remained closed until the third year assessment. The
correlation between reduction in GSV occlusion rate and
maintained ulcer closure is unclear and needs further
research.®® Initial truncal reflux treatment might be neces-
sary to achieve sustained healing over time in this group.

The statistical comparison between the groups has
a limited strength due to the small sample size and the
study design; nevertheless it indicates that large GSV dia-
meters are not an absolute limitation for low adverse events,
perform a secure treatment, achieve greater improvements in
QOL, and comparable rates of ulcer closure.

In this study, the outpatient combined technique was
safe and feasible in this population with no major adverse
of GSV and
a considerable proportion of leg ulcers. Within the

events, despite the large diameters
third year, the total sample and both saphenous vein
diameter range subgroups showed equivalent improve-
ment in VAS, VCSS, and AVVQ quality of life question-
naires, satisfactory axial occlusion, and maintained ulcer

closure.
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