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Early-Term Results of Endovenous Saphenous Vein
Radiofrequency Ablation Combination with Trans-

sheath Ultrasound-Guided Foam Sclerotherapy
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ABSTRACT
Objective:  To  determine  the  early  success  rate  in  cases  of  great  saphenous  vein  insufficiency  treated  with  radiofrequency  ablation
(RFA) and combined transsheath ultrasonography-guided foam sclerotherapy (RFA+ST).
Study Design: Descriptive study.
Place and Duration of the Study: Department of Cardiovascular Surgery, Faculty of Medicine, Canakkale Onsekiz Mart University,
Canakkale, Turkiye, from July 2022 to October 2024.
Methodology: Patients who underwent only RFA and combined RFA+ST between July 2022 and October 2024 were retrospectively
scanned.  Demographic  data  and  complications  were  recorded.  Differences  between  the  demographic  and  collected  data  of  the  two
groups were examined using the Mann-Whitney U test, Pearson’s Chi-square or Fisher’s exact test.
Results: In total, 235 patients were included in the study: 120 in the RFA group (Group A) and 115 in the RFA+ST group (Group B). The
median age (IQR) of Groups A and B was 48 (24) and 50 (26) years, respectively. The gender distribution was 86 females (65.6%) and 45
males (34.4%) in Group A, 75 females (67%) and 37 males (33%) in Group B. The median GSV diameter was 6.7 (1.5) mm and 7 (1.7)
mm, respectively. Recanalisation occurred in 8 (6.1%) patients in Group A and 1 (0.9%) patient in Group B (p = 0.041). Other complications
in Groups A and B included tenderness [7 (5.3%) vs. 12 (10.7%)], phlebitis or cellulitis [4 (3.1%) vs. 2 (1.8%)], ecchymosis [1 (0.8%) vs. 2
(1.8%)], hyperpigmentation [5 (3.8%) vs. 2 (1.8%)], and phlebothrombosis [7 (5.3%) vs. 24 (21.4%); p <0.001], respectively.
Conclusion:  In Group B combined with foam sclerotherapy, recanalisation rate was found to be significantly lower, and phlebothrom-
bosis was higher in the early period. Closure reactions may develop more strongly with phlebothrombosis; however, appropriate case
selection and procedure should be performed very carefully due to possible adverse conditions such as deep vein thrombosis.
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INTRODUCTION

Chronic venous insufficiency (CVI) is a progressive condition
affecting the venous system.1 Although it usually has a preva-
lence of 50% in population, it can reach up to 80%, which can
significantly increase healthcare costs.2,3 Venous insufficiency
can be treated using a variety of methods, including surgery
and  endovenous  applications.  These  procedures  include
thermal and non-thermal endovenous laser or radiofrequency
ablation, glue, foam sclerotherapy (ST), and surgical interven-
tions.4-6 These methods demonstrate acceptable success rate;
however, all carry a risk of recurrence.7,8 The effectiveness of ST
and  radiofrequency  ablation  in  achieving  saphenous  vein
closure has been shown in several studies.9-12
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Both procedures trigger closure reactions in the saphenous
vein through different pathways. Foam ST triggers closure
reactions by chemical effects on the vein wall, while radio-
frequency  ablation  triggers  closure  reactions  by  thermal
effects.

Combined applications may be a better option to achieve a
higher  success  rate.13  Hanna  and  Elkafas  reported  high
success rates in their series in which they applied catheter-di-
rected  foam  ST  with  endovenous  radiofrequency  ablation
(RFA).14 These two methods, which can be applied to the saphe-
nous vein at the same time, may be a suitable combination
option.  Similarly,  based on  the  principle  of  combining  two
procedures at the same time, this study aimed to examine the
results of RFA and RFA+ST cases with isolated great saphe-
nous vein (GSV) insufficiency in two groups.

METHODOLOGY

Patients who underwent RFA and simultaneous RFA+ST for
GSV insufficiency in the Department of Cardiovascular Surgery,
Faculty  of  Medicine,  Canakkale  Onsekiz  Mart  University,
Canakkale, Turkiye, from July 2022 to October 2024 were retro-
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spectively scanned. Ethical  approval  was obtained from the
Local Ethics Committee of Canakkale Onsekiz Mart University,
Canakkale, Turkiye (No. 2024-11/11-02; dated: 30.10.2024).
Age, gender, great GSV diameters, recanalisation, phlebitis or
cellulitis,  phlebothrombosis, tenderness, ecchymosis, hyper-
pigmentation, and deep vein thrombosis were recorded. Differ-
ences  between  the  two  groups’  demographic  and  collected
data were examined.

Patients who underwent RFA or RFA+ST for symptomatic lower
extremity  venous  insufficiency,  detected  by  Doppler  ultra-
sound (DUS) showing a reflux time of more than 2 seconds in the
GSV and a diameter greater than 5.5 mm at the knee region,
were  included in  the  study.  Patients  with  additional  venous
pathologies  (deep  vein  thrombosis,  intra-abdominal  venous
pathology, or small saphenous vein insufficiency), as well as
those with a history of previous venous surgery or procedures
other than for GSV insufficiency, were excluded from the study.

Before the procedure,  all  patients’  legs were examined and
marked using DUS to identify and measure the pathological
vein  segments,  the  connection  points  of  the  accompanying
superficial pathologies, the presence of a double saphenous
vein,  the relationship  between the saphenofemoral  junction
and the accessory saphenous vein, and the presence of patho-
logical perforating vein. General, spinal anaesthesia, or seda-
tion was not required for any of the patients. After marking and
mapping the patient’s leg, Betadine was applied, and sterile
conditions  were  provided.  The  ultrasound  guidance  (USG)
probe was prepared in accordance with sterile conditions. A 7F
sheath was placed into the GSV using the Seldinger technique,
mostly from the knee area, under USG. The RFA catheter (Clo-
sureFast®, Medtronic, Minneapolis, USA) was placed approxi-
mately  1  cm  distal  to  the  superior  epigastric  vein  at  the
saphenofemoral  junction  through  the  sheath,  under  USG
control. Tumescent anaesthesia was prepared by adding 2%
prilocaine, 8.4% sodium bicarbonate, and 0.5 mg epinephrine
into 500 mL isotonic solution at +4°C. Tumescent was applied to
the GSV area with the help of USG. After all preparations were
completed, the RFA procedure was started; it was applied at
120°C for 4 seconds in every 7 cm segment. After RFA was
applied to the entire segment, it was checked that the GSV was
closed  with  ablation.  After  all  procedures  were  completed,
elastic compression was applied. Patients were mobilised after
surgery. After discharge, elastic compression was applied for 24
hours.  Subsequently,  20-30  mmHg  compression  stockings
were used for 1-month.Oral 2 x 500 mg calcium dobesilate was
added to the medication.

In  the Group B,  in  addition to the above,  transsheath ultra-
sound-guided foam ST was applied (Figure 1).

After the RFA catheter was positioned appropriately, tumescent
anaesthesia was initially applied only to the junction region.
This created a barrier to prevent the sclerosant from entering
the deep venous system by using spasm in the GSV through the
effects of cold and adrenaline. Before the ablation procedure,
1% polidocanol (2cc) was foamed with 1/1 air using the Tessari

method.  Its  distribution  and  location  inside  were  confirmed
under USG guidance, and the foam was sent into the GSV via the
sheath (Figure 2).

It was ensured that the sclerosant did not pass to the sapheno-
femoral junction region and other perforating veins to the deep
venous system, and its distribution was ensured within the GSV.
Then, the placed RFA catheter was activated, and ablation was
initiated from the junction region. This provided a second protec-
tion  against  the  passage  of  the  sclerosant  agent  to  the  deep
venous system by spasm of the vein segment. During these proce-
dures, patients were additionally made to perform pedal move-
ments to increase venous flow in the deep system. Tumescent
anaesthesia was completed, and ablation was performed on the
entire  targeted  vein  segment.  After  all  procedures,  the  GSV
occlusion status and the presence of foam sclerosant or thrombus
in the deep venous system were evaluated using DUSG.

Statistical  analyses  were  performed  using  the  SPSS  software,
version  26.0  (IBM,  Chicago,  IL).  Categorical  data  (tenderness,
phlebitis or cellulitis  ecchymosis,  phlebothrombosis,  hyperpig-
mentation,  deep vein thrombosis,  recanalisation,  and gender)
were presented as numbers (n) and percentages (%). Continuous
variables  (age  and  diameter  size)  were  expressed  as  median
(IQR). The suitability of the variables for normal distribution was
examined using the Shapiro-Wilk test and histogram analysis.
Differences  between  groups  were  assessed  using  the  Mann-
Whitney U test for continuous variables, and Pearson's Chi-square
or Fisher's exact tests for categorical variables. A p-value less than
0.05 was considered significant. Due to the retrospective design,
randomisation or blinding could not be performed in the study.

Figure   1:  Transsheath   ultrasound-guided   foam   ST.

Figure 2: Follow-up of foam sclerosis under USG guidance (marked with
red arrow)
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Table  I:  Distribution  of  variables  among  the  groups.

Variables Group A
(n = 120)

Group B
(n = 115)

p-values

Age years median(IQR) 48 (24) 50 (26) 0.253*
Gender F/M n(%) 86 (65.6) /

45 (34.4)
75 (67) /
37 (33)

0.829#

GSV diameter median
(IQR)

6.7 (1.5) 7.0 (1.7) 0.142*

Phlebitis/cellulitis 4 (3.1) 2 (1.8) 0.689+
Tenderness 7 (5.3) 12 (10.7) 0.120#
Ecchymosis 1 (0.8) 2 (1.8) 0.596+
Hyperpigmentation 5 (3.8 2 (1.8) 0.457+
Recanalisation 8 (6.1) 1 (0.9) 0.041+
Phlebothrombosis 7 (5.3) 24 (21.4) <0.001#
Deep venous thrombosis 0 0 -
p-values *Mann-Whitney U test. #Pearson’s. Chi-square. +Fisher’s exact test.
GSV: Great saphenous vein; F: Females; M: Males.

RESULTS

In total, 235 patients were included in the study: 120 in the RFA
group (Group A) and 115 in the RFA+ST group (Group B). The
median age (IQR) of Groups A and B was 48 (24) and 50 (26)
years, respectively. The gender distribution was 86 females
(65.6%) and 45 males (34.4%) in Group A, 75 females (67%) and
37 males (33%) in Group B. The median GSV diameter was 6.7
(1.5) mm and 7 (1.7) mm, respectively. Recanalisation occurred
in 8 (6.1%) patients in Group A, and 1 (0.9%) patient in Group B
(p = 0.041). Other complications in Groups A and B included
tenderness [7 (5.3%) vs. 12 (10.7%)], phlebitis or cellulitis [4
(3.1%) vs. 2 (1.8%)], ecchymosis [1 (0.8%) vs. 2 (1.8%)], hyper-
pigmentation [5 (3.8%) vs. 2 (1.8%)], and phlebothrombosis [7
(5.3%) vs. 24 (21.4%); p <0.001], respectively. No significant
difference  was  detected  except  for  phlebothrombosis  and
recanalisation  (Table  I).

DISCUSSION

CVI  remains  a  common  disease  today  and  can  be  treated
using  various  approaches, including endovenous and surg-
ical interventions.1 Endovenous applications have surpassed
surgical  ones  due  to  their  low  side  effects  and  acceptable
success rates. However, recurrence and recanalisation can
still  occur.7,14  Due  to  recurrences,  patients  are  negatively
affected,  and labor  loss and treatment costs  may increase
further. Recurrence rates have been reported as 13–65%,15

and GSV recanalisation is one of the most important reasons.16

It can be affected by many factors. The closure of the saphe-
nous vein is an important factor in the case of recurrence.
Combining it with other methods to increase the successful
closure of the saphenous vein may yield better results. Foam
ST is among the methods applicable to saphenous vein patholo-
gies.17-19 The success of the RFA procedure can be increased
when combined with GSV foam ST.

Hanna and Elkafas reported high success rates in their series
in which they applied catheter-directed foam ST with endove-
nous RFA.14 Cavezzi et al. reported positive short- and medi-
um-term  results  regarding  the  safety  and  efficacy  of  the
combined  application  of  GSV  transcatheter  foam  ST  with
tumescent  anaesthesia,  perivenous  infiltration,  intrasaphe-

nous irrigation with normal saline, and phlebectomy of vari-
cose tributaries.20

This study aimed to compare outcomes in order to examine the
significance of this combined approach. A retrospective review
was conducted to compare both the procedural success of the
(GSV closure rate) and complications (tenderness, phlebitis or
cellulitis, ecchymosis, hyperpigmentation, phlebothrombosis,
and deep vein thrombosis) among patients who underwent GSV
transsheath  foam  ST  concomitant  with  RFA  and  those  who
underwent RFA alone, at the 1-month follow-up.

There  was  no  significant  difference between the  groups  in
demographic data of patients’ age, gender, GSV diameter and
tenderness, phlebitis or cellulitis, ecchymosis, and hyperpig-
mentation at the 1-month follow-up (Table I). Recanalisation,
one of the most important criteria, was significantly lower in
Group B (p = 0.041). This indicated a higher success rate in GSV
closure. Additionally, phlebothrombosis was also found to be
significantly higher in Group B (p <0.001). During these proce-
dures, it was observed that, in some cases, thrombotic reac-
tions were more prominent along the GSV line, its branches, and
associated  varicosities,  all  of  which  subsequently  closed
together.  In  addition  to  the  effect  of  the  sclerosant  agent
distributed within the vascular lumen, high inflammation and
thrombogenic activity may have occurred due to the superim-
posed thermal effects of the RFA procedure. These combined
effects may also have increased closing rates. After the proce-
dure,  one  of  the  worst  complications  observed  was  deep
vein  thrombosis  (DVT).  However,  in  this  study,  no  case of
DVT  developed  in either group. Although this represents a
favourable outcome, it should be noted that high thrombogenic
activity is also associated with the risk of DVT. Considering this
potential risk, in cases where ST was applied, the presence of
an incompetent GSV line and perforators that may be related
to the deep venous system—especially in the thigh region—the
relationship of vascular segments, varicosities and the deep
system, as well as any accompanying pathologies below the
knee,  were  examined  using  DUSG  before  the  procedure  to
ensure appropriate case selection.

Higher success rates can be achieved with different sclerosant
ratios  and  concentrations.  However,  increased  thrombogenic
activity should not be ignored, and a combined procedure should
be performed with appropriate case selection and high sensitivity.

The study’s limitations include a retrospective design, single-
centred  setting,  and  additional  procedures  applied  to  some
patients who underwent varicose vein excision and perforating
ligation. In order to avoid excessive data and result confusion,
the results were analysed by ignoring these additional proce-
dures in the study.

CONCLUSION

RFA+ST appears to be a feasible combination with a higher
success rate according to the early results. However, case selec-
tion and application should be performed carefully, considering
that thrombogenic activity may be high. In order to make more
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detailed comments, studies with long-term results and larger
case series are needed.
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