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Mission: find out the safety and effectiveness of radiofrequency ablation of greater saphenous vein during Chronic venous 
disease, Varicose Veins.
Method: primary evaluation using DUS, VCSS score, and CEAP classification, evaluated a total of 220 patients during the 
2017-2022 year, which came down to surgical treatment.
Result: from these 220 patients median age was 46.6 years, male to female ratio was 77 % to 23%. The postoperative 
evaluation showed significant improvement in Quality of life and outcome of disease. The occlusion rate in our procedures 
was 98.8%, recanalization rate after 1 year of the procedure was 3.6%. Also, age >65 was an additional risk factor for 
hyperpigmentation, edema, and paresthesia.
Conclusion: RFA of GSV has proved itself as a safe and effective method. More than 95% of patients are suitable for RFA 
during CVI in the lower extremities, in others open surgical operations are indicated. The main complication rate was low, 
with a recanalization rate of less than 4% and an occlusion rate of 98.8 %. Also, hospital delay was minimal and the return 
in normal function was on the second day after the procedure.

Key points: radiofrequency ablation of greater saphenous vein, complications, safety, effectiveness, single center expe-
rience
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INTRODUCTION

Chronic Venous Disease (CVD) of lower extremities is 
seen widely in today’s vascular surgeon’s practice, CVD 
manifests itself in various clinical spectrums, ranging from 
asymptomatic but cosmetic problems to severe symptoms 
such as thrombophlebitis and ulcer. Varicose vein disease 
is the main reason of CVD in lower limbs. Pain, swelling, 
heaviness and tingling of the lower limbs are the most 
common and symptoms caused by varicose veins while 
in some individuals it is asymptomatic [1,3,5]. Risk factors 
associated with age, gender, occupation, pregnancy, fam-
ily history, smoking and obesity. In the last two decades, 
modern technologies have stepped in surgical treatment 
of Varicose vein disease. Were developed two main ther-
mal ablation methods: Radiofrequency ablation (RFA) and 
Laser Ablation (EVLA) that made huge impact on outcome 
of disease [2,3,9].

MATERIAL AND METHODS

As it was mentioned, in In presented study we collect-
ed data about complications after RFA of great saphenous 
vein (GSV) which was held in our center from 2017 to 
2022 year. The main method for planning the intervention 
on superficial veins was duplex ultrasonography (DUS) 
of the veins of lower extremities, during which was done 
mapping of abnormal pathways, identification of sources 
of reflux, reflux site and length [1]. All patient were evalu-
ated by using CEAP and VCSS classification tools. Indica-

tions for Treatment with superficial venous incompetence, 
management strategies mainly depended on clinical pre-
sentation (history, symptoms, signs) and detailed individual 
DUS findings, which were all mandatory for proper deci-
sion making, also reflux and oclusion in deep veins were 
excluded [7]. Treatment strategy was based on recom-
mendation (ESVS 2022 Clinical Practice Guidelines on the 
Management of Chronic Venous Disease in Lower Limbs, 
recommendation №15, [1]) according which patients with 
superficial venous incompetence presenting with symp-
tomatic varicos veins (VV) starting from CEAP C2s, super-
ficial venous incompetence presenting with skin changes 
as a result of chronic venous disease (CEAP C4-C6), inter-
ventional treatment was recommended. Patients were also 
examined after one week post-operatively. Additionally, 

Figure 1. Radiofrequency ablation of the great saphenous 
vein using duplex ultrasound of the lower extremity veins.
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DUS was performed after 12 month to detect possible re-
canalization. For RFA of GSV we used ClusureFast cathe-
ter (Medtroni Inc, USA) during surgery, constructed with 
bipolar electrode affixed to its distal end. The mechanism 
is such that electrode must make direct contact with vein 
wall to deliver radiofrequency energy, contact with wall 
results in destruction of endothelium, occlusion by contrac-
tion of vein wall collagen, and thrombus formation [2,6,8]. 
For ablation of GSV access was initiated at GSV’s most dis-
tal site of reflux source, lidocaine was administered at the 
selected area and with the help of needle was punctured 
vein under ultrasound guidance. A 0.018 -inch guidewire 
was inserted into GSV, and the needle was removed. Next 
a 7F X 11cm sheath was advanced OTW, the 0.018inch 
wire was removed, 7F RFA catheter was inserted until 2 
cm peripheral to SFJ [2]. Peri-venous tumescent anesthe-
sia was administered under ultrasound guidance along 
the entire treatment length [2,5]. RFA was performed and 
after catheter and 7f sheath was extracted. Tumescence 
reduces pain, induces venous compression and spasm 
leading to greater effectiveness, and acts as a heat sing to 
protect surrounding structures. [1] A standardized tumes-
cence composition consisting of 445 ml crystalloid, 50ml 
1% lidocaine plus 1:100 000 adrenaline and 5ml 8.4% 
sodium bicarbonate was used [1]. Recent ESVS 2022 
Clinical practice Guidelines on the management of CVD 
of lower limbs have identified reduced pain when pH of 
acidic lidocaine solutions is neutralized by the addition of 
sodium bicarbonate, to create buffered solutions [2,7,8]. 
Addition of adrenaline prolongs the anesthetic effect and 
provides vasoconstrictive effect [1,2]. Preoperative plan-
ning consisted of examination and DUS, well hydration 
before procedure to achieve maximum distention of leg 
veins. [1] Compression therapy was used after procedure 
during 14 days to prevent or minimize inflammation, pain, 
bruising, bleeding, hematoma and superficial and deep 
vein thrombosis, compression of 35mmHg<P>40mmHg 
was used standardly. For patients with superficial venous 
incompetence undergoing ultrasound guided foam sclero-
therapy or endovenous thermal ablation of a saphenous 
trunk, post-procedural compression treatment should be 
considered [1] For thromboprophylaxis single dose of low 
molecular heparin (LMWH) was used once a day from 

4.000 IU to 6.000 IU [1,2]. (Recommendation №18, For 
patients with superficial venous incompetence, undergo-
ing treatment using endovenous techniques with or without 
phlebectomies, the procedure should be performed in the 
outpatient setting where possible [1].)

RESULTS

We retrospectively analyzed the data of patients 
about RFA of greater saphenous vein (GSV), with or with-
out phlebectomy, its safety, complications and effective-
ness, surgical cases took place during 2017-2022 in 220 
patients.A total of 220 patients underwent RFA of GSV. 
The mean age was 46.5 year, female to male population 
was 77% and 23%, respectively. Follow-up period was 12 
month, the CEAP score, VCSS, and QoL score were signifi-
cantly improved. The occlusion rate 98,8%.(GSV diameter 
>8mm). Clinically patient’s conditions were evaluated us-
ing CEAP Classification, in this article range of our patients 
were from C2 to C6 (C2 class -39%, C3 class -33%, C4 
class -18%, C5 class -8%, C6 class -3%). Additional VCSS 
classification was use during complicated cases. Inclusion 
criteria for procedure also was diameter of GSV from 
4-15mm. Notably in our cases hematoma only occurred 
when patients had undergone RFA with phlebectomy. In all 
of our cases, besides it was with or without phlebectomy, 
Tumescent anesthesia was performed under ultrasound 
guidance. It allowed early return to normal function and 
significant improvements in quality of life. This provides ef-
ficient treatment, with minimal discomfort, time in hospital 
delay in our cases were from 16-24 hours [1]

In our study we encountered incidence of CEAP classi-
fied patients. Complications during surgery was defined: 
Vessel perforation (0), Pulmonary Embolism (PE) (0), DVT 
(2), Phlebitis (9) , infection (17).

Complications after procedure consisted of: Ecchymo-
sis (8 3,6%), hyperpigmentation (2.7%), hematoma (17, 
7.7%) , erythema (14 6.3%), phlebitis (3, 1.3%), DVT (0), 
PE (0). Additionally, we evaluated recanalization rate af-
ter 1 year of procedure, only in 8 patients (3.6%) after 1 
year we found recanalization. [1,2,5,7,9]

As we mentioned upward, in complicated cases we use 
additional VCSS classification for evaluation and determi-

Figure 2. Distribution of patients according to Age and CEAP classification
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Figure 3. Evaluation of treatment effectiveness by VCSS classification;
Our clinical cases, dynamics of complications on the lower limbs

nation of treatment effectiveness. We will provide below 
some of our examples. 

 From this experience we saw significant improvement 
Qol [1] in small amount of time with the help of procedure 
and recommendations during and after the surgery for our 
patients.

 

CONCLUSION

RFA of GSV has proved its self as a safe and effec-
tive method. More than 95% of patients are suitable for 
RFA during CVI in lower extremities, in others open surgical 
operations are indicated. The main complications rate was 
low, with the recanalization rate less than 4% and occlusion 
rate of 98.8 %. Also, hospital delay was minimal and return 
in normal function was in second day after procedure.
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