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 The surgical treatment for symptomatic varicose veins has been open 

surgery in the form of high/flush ligation of the saphenofemoral junction 

(SFJ) and stripping of the great saphenous vein (GSV). This study aims to 

evaluate the results of thermal ablation by radiofrequency as a method for 

treating varicose veins by reviewing the success rate in the treatment. 

Cross sectional study of 168 cases operated using EVRF from F Care 

Systems NV / Belgium, Total no of GSV ablated was 70, SSV 18 & 

perforator 80 respectively, while Inj. Sclerotherapy considered as golden 

standard and the no. of cases treated with Inj. Sclerotherapy was 35. The 

follow up period ranging from 6-12 months and the records cited in this 

study. EVRF-ablation procedure performed on 168 limbs (70 GSV, 18 

SSV & 80 Perforators), the CEAP classification considered in this study. 

Total occlusion was found in 168 limbs with (100%) occlusion rate, 

immediate, 6 & 12 months follow up period with DUS control, two case 

have been reported with post-operative pain records that response well to 

mild analgesia. The late results after endothermal ablation (RFA) or non-

thermal ablation techniques fewer side effects, less pan, much faster 

recovery & improvement of the quality of life. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Varicose veins are a major healthcare problem affecting nearly one third of the UK population [1]. They 

affect patients in their most productive years, usually in the fourth or fifth decade of life, and have a 

significant psychosocial and economic impact [2], [3]. Traditionally, the surgical treatment for symptomatic 

varicose veins has been open surgery in the form of high/flush ligation of the saphenofemoral junction 

(SFJ) and stripping of the great saphenous vein (GSV), often combined with multiple phlebectomies under 

general anesthesia (GA) or spinal anesthesia. EVRFA as minimal invasive technique have been used in 

single private clinic as alternative to common surgical intervention. Chronic venous insufficiency (CVI) is a 

condition that affects almost a third to half of the general population, it’s due to reflux of blood in the 
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superficial venous system of the lower limbs. The dilated & tortuous superficial veins are considered as a 

part of chronic venous disease (CVD) with a high healthcare burden [4], [5]. The availability of 

Endovenous Thermal Ablations (EVTAs) during the late of 1990s and earlier part of this century upgrade 

the treatment options to relieve the symptoms accompanied with varicose veins [6], [7], since its considered 

as minimum invasive percutaneous endovenous technique that act by causing direct thermal damage of the 

vein wall, destruction of the endothelium,  collage denaturation of the media and thrombotic and fibrotic 

occlusion of the vein will be resulted and Endovenous Radiofrequency Ablation (EVRF) considered as one 

of (EVTAs). Thermal ablation is better than open surgery with significant advantages of early mobility,  

faster recovery and back to normal daily activities with improvement the quality of life (QOF) [8- 10]. 

EVTA was recommended as the primary intervention in symptomatic patients with truncal reflex by the 

National Institute for Health and Care Excellence (NICE) in 2013, the European Society for Vascular 

Surgery (ESVS) in 2015, and the Society for Vascular Surgery (SVS) and the American Venous Forum 

(AVF) in 2011 [11- 13]. The two main techniques are endovenous laser ablation (EVLA) and endovenous 

radiofrequency ablation (EVRFA). Both these techniques have high success rates and have similar patient 

satisfaction outcomes. However, EVRFA has distinct advantage of reduced post-procedure pain, bruising 

and lower incidence of phlebitis [14– 19]. This study aims to evaluate the results of thermal ablation by 

radiofrequency as a method for treating varicose veins by reviewing the success rate in the treatment, and 

the rates of adverse results. With the effectiveness of the use of other methods besides radio frequency, such 

as sclerotherapy, in achieving success of the procedure. 

 

2. Materials & Methods 

From 5/2019 to 1/2021, 78 no. of patients (31 Male/47 Female) their ages ranging from 18- 79 years old 

with total no. of 168 cases have been operated using EVRF from F Care Systems NV / Belgium, Total no of 

GSV ablated was 70, SSV 18 & perforator 80 respectively, while Inj. Sclerotherapy considered as golden 

standard and the no. of cases have been treated with Inj. Sclerotherapy was 35. The follow up period 

ranging from 6-12 months and the records have been cited in this study. In this study we have a single-arm, 

single-center study investigating EVTA using a mono-polar RFA system in patients with symptomatic 

varicose veins due to Doppler ultrasound (DUS)-established incompetent great (GSV), small (SSV) 

saphenous veins and main tributaries (truncal veins), perforators, or combinations. Anatomic inclusion 

criteria included a significant DUS-documented reflux and a relatively straight vein segment [20]. Clinical 

inclusion criteria included symptomatic venous insufficiency affecting the quality of life (ache, throbbing, 

heaviness, pruritus, night cramps, restlessness, swelling and generalized pain, etc.), skin changes attributed 

to chronic venous hypertension, superficial thrombophlebitis, corona phlebectasia, lipodermatosclerosis, 

healed or active ulceration, and edema. Exclusion criteria were pregnancy or nursing, obstructed deep 

venous system, contraindication to local anesthetic, uncorrectable coagulopathy or hypercoagulability 

syndromes, inability to wear compression stockings, inability to ambulate immediately following the 

procedure, and sciatic vein reflux [21]. According to the study’s protocol truncal, veins primarily treated, 

while incompetent perforators only treated in cases of clinical failure, symptoms recurrence, or to further 

improve clinical outcomes. Primary incompetent perforator ablation (IPA) performed only in cases of sole 

perforator incompetence without evidence of truncal disease. Foam or phlebectomy used in some cases 

during this study. Both clinical and DUS follow up was performed at one and 12 months after the 

procedure. Confirmation of closure of the treated vein was obtained by DUS performed by a radiologist 

who did not participate in the procedure. 

 

2.1 The EVRF Monopolar Radiofrequency Thermocoagulation System 

The EVRF monopolar Radiofrequency device produces a continuous output signal with a base frequency of 

4 MHz, at maximum power it generates 25 Watts. (Picture 1) [21]. 

https://www.teikyomedicaljournal.com/
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Picture 1 

 

The EVRF - RFA system (F Care Systems NV, Belgium) used in all procedures.  

On Picture 2, One hour after endovenous ablation while on 3, 6 weeks after the endothermal procedure 

thrombus formation in the vein lumen and fibroblast migration to the intramural thrombosis is clearly 

visible [22]. 

 

Picture 2: One hour after endovenous ablation (Source: Ronald Bush; Effect of ablation on the venous wall, 

4th Venous Symposium, NYC 2012) [22]. 

 

 
 

Picture 3: Histology at 6 weeks after endovenous ablation (Source: Ronald Bush; Effect of ablation on the 

venous wall, 4th Venous Symposium, NYC 2012) [22] 

 

 
 

Varicose veins, tributaries from 1-5 mm are treated with a specially designed catheter named CR30KABi. 

The catheter will inserted into the vein using G20 needle and retracted step by step until the vein is 

completely closed (Picture 4).        
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Picture 4 

 

For Treatment of the GSV, the CR45i catheter is used; it has 5 mm non-isolated tip and its flexibility allow 

for a smooth insertion. Patients experience minimal discomfort and normal daily activities can usually be 

resumed within one day (Picture 5). 

 

 
Picture 5 

 

2.2 EVRF Ablation Technique 

The RF catheter in inserted and placed 2 cm below the saphenofemoral/sapheno-popliteal junction.3 

Tumescent solution (in our cases: isotonic bicarbonate 1000 ml, 300 mg lidocaine and 0,5 mg epinephrine) 

is administered by ultrasound guidance.4 After double cheking the catheter position at the crosse the RF 

ablation starts: 25 Watts continous energy is administered during a 6 sec/cm pullback of the CR451 

catheter. The thermocoagulation property of the RF energy effects directly the vein wall, it results in 

shrinking and collapsing the target vein, creating a fibrotic seal and occluding the vessel. The treated vein is 

immediately closed after the procedure, its diameter reduces continuously over time and becomes a fibrotic 

chord in about 6-12 months. 2-3 weeks of applying a class 2 compression stocking is the standard procedure 

after RFA, patients can return to normal activity in 1-2 days. 

 

3. Results 

Demographic data of this study and the concomitant diseases are shown in the table (1). 

 

EVRF-ablation procedure have been performed on 168 limbs (70 GSV, 18 SSV & 80 Perforators), the 

CEAP classification have been considered in this study, tumescent and some case with regional anesthesia 

are applied for the treated segments, with 7550 Joules for GSV, 3200 Joules for SSV & 1600 Joules for 

perforator as average applied used energy respectively. The average ablated segment 45 cm for GSV, 22 cm 

SSV & 3 cm for perforator, while the mean diameter was (6 mm - 12 mm) GSV, (3 mm – 7 mm) SSV 

consequently. The average time for intervention ranged from 35 - 45 Min. for GSV, and 20 – 30 Mint SSV 

& 5 min. for Perforator. Total occlusion was found in 168 limbs with (100%) occlusion rate, immediate, 6 

& 12 months follow up period with DUS control, two case have been reported with post-operative pain 

records that response well to mild analgesia (Ibuprofen 400 mg * 3) for 3 days, while 3 cases reported with 

parasthesia directly after the 15 cm below knee procedures and response well to (Lyrica 75 mg cap * 1) for 

one month. No cases have been reported with DVT, skin burn, discoloration (Ecchymosis), bleeding, 

https://www.teikyomedicaljournal.com/
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superficial thrombosis, bruising and / or inflammation. Patients life quality have been improved and they 

back to normal activities with short period of time. 

 

Table 2 shows the 6 & 12 months follow up for the patients treated with EVRF-ablation or EVRF-ablation 

combined with Inj. Sclerotherapy as below. 

 

** We record one case that develop Cellulitis at the site of inj. Sclerotherapy, this case have been treated 

with EVRD-Ablation & inj. Sclerotherapy at the same session.  

 

EVRF-ablation for the affected veins has been demonstrated as endothermal vein treatment, biopsy 

specimens show a significant reduction in the size of the vein lumen, with denudation of endothelium, 

thrombus formation, thickened vessel walls, loss of collagen birefringence and inflammatory changes. The 

zone of thermal damage is limited to 2 mm beyond the point of contact with the electrodes. Picture 2 shows 

the histology of the vein lumen one hour after endovenous ablation: the acute loss of endothelium is 

apparent. 

 

4. Discussion 

The tre1atment of smaller veins (1-5 mm small tributaries and perforators) with CR30KABi is always a 

challenge for surgeon. In many centers, the treatment of the main trunks and tributaries is performed at the 

same time, while others treat them separately. Most of our patients request one treatment session. A wide 

range of methods is used for tributary treatments: microphlebectomy, Sclerotherapy with foam, lasers of 

different wavelengths and radiofrequency [23], [24]. These procedures often have minor side effects: 

hematomas, bruising, pain, palpable thrombotic cords-all of these symptoms disappear completely over 

time, but they worsen the quality of life (QOL) in the early post-operative period. The use of CR30KABi 

catheter with EVRF-Ablation machine is perfect alternative for the treatment of tributaries and varicose 

veins from 1-5 mm as shown in picture 4. The catheter is manipulated, very flexible & insulated catheter 

makes it possible to slide into the varicose vein and coagulate the vein from inside. The catheter is inserted 

into the vein through a cannula of the right size & retracted step by step until the vein is completely closed. 

The thermocoagulation effect is similar to the treatment of GSV. For more superficial & deeper veins in the 

superficial compartment, tumescent anesthesia combined with some compression is necessary to protect the 

surrounding tissue & to put pressure on the vein. The length of catheter is enough to be inserted in short 

superficial vein segments; it’s small, flexible & easily pass through tortuous part of the veins. EVRF-

Ablation & CR30KABi catheter provide a good alternative in the treatment of varicose vein ranging 1-5 

mm in diameter. 

 

4.1 Truncal vein treatment with CR45i catheter 

For the treatment of GSV & SSV with EVRF we use the CR45i catheter. EVRF is monopolar 

radiofrequency device, which works on 4 MHz and delivers 25 Watts of continous energy for endothermal 

saphenous ablation. The RF catheter is 120 cm long, its insulation is made of PTFE, the 5 mm non-isolated 

tip & its flexibility allow a smooth insertion. The catheter is pulled back gradually until the entire vein is 

closed. The EVRF work safely when treating veins with diameter of 3-18 mm. The surgical procedure is 

identical to other endothermal ablation methods: in a sterile invironment, the treated main saphenous trunk 

(GSV and/or SSV) or greater tributary (i.e. AASV) is punctured percutaneously with a 6F sheath. The 

CR45i catheter is inserted and placed 2 cm below the Sapheno-fempral junction (SFJ) or the sapheno-

popliteal junction (SPJ) [25]. The tumescent &/or regional anesthesia is administered under ultrasound 

guidance [26]. The characteristics of the catheter provide an excellent visibility under ultrasound even after 

administration of anesthetic solution locally [27]. After double-checking the catheter position at the 
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junction, the RF ablation starts: 25watts continuous energy is administered, retracting the CR45i catheter 

every 3 sec/0.5 cm according to an audible and visual signal. The energy used can be adjusted according to 

vein diameter if needed. Generally, 250-300 J/cm is used for GSV. The RF energy targets the vein wall, it 

results in shrinking and collapsing the treated vein, creating a fibrotic seal and occluding the vessel. The 

treated vein is immediately closed after the procedure, its diameter reduces continuousely over time and 

becomes a fibrotic cord in about 6-12 months. It is standard, in our practice to apply a class 2 compression 

stocking after RFA & the patients can return to normal activities in 1-2 days. LMWH thrombosis 

prophylaxis is given for only high risk thrombosis patients. Clinical and ultrasound check-up take place one 

week, 1, 6 and 12 months following RF procedure [27]. The late results after endothermal ablation (RFA) 

or non-thermal ablation techniques (MOCA, Saheon Glue) are comparable to conventional surgery with 

significant fewer side effects, less pan, much faster recovery & improvement of the quality of life [19]. 

 

5. Conclusion 

New methods for the ablation of varicose veins have changed the concept of how we treat the disease. The 

advent of using modern ablation techniques has resulted in the classical crossectomy being performed less 

frequently and classical stripping has been replaced by endovenous occlusion with thermal or chemical 

methods. The treatment of tributaries or smaller varices can be performed in one session together with 

truncal ablation, though many surgeons still performed these separately. All these new methods require a 

deep knowledge of venous duplex ultrasound. The venous duplex ultrasound scan is essential for 

investigations and performing all the steps of modern procedures. Tumescent anesthesia allows the 

operation to be ambulatory, so that it can be performed safely in the surgeon’s office. 
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Table (1). Patient’s information under this study 

Patients 78 (31 Male / 47 Female) 

Treated Limbs 168 (100%) 

GSV 70 Limbs (41.6%) (6 mm -12 mm) 

SSV 18 Limbs (10.7 %) (3.5 mm -7 mm) 

Perforator 80 cases (47.6 %) 

Inj. Sclerotherapy 35 Limbs (20.8 %) 

Medical Treatment & follow up 2 Limbs (1.2 %) 

Multiple Avulsion 1 Limb (0.6 %) 

Concomitant Diseases  

Hypertension 17 (21.8 %) 

Diabetes Mellitus DM 6 (7.7 %) 

Thrombophlebitis 5 (6.4 %) 

Hyperlipidemia 3 (3.8 %) 

Caesarian Section 2 (2.56 %) 

Irritable Bowel Syndrome IBS 3 (3.8 %) 

Rapid Atrial Fibrillation AF 2 (2.56 %) 
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COVID-19 1 (1.28 %) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: 6 & 12 months post-operative follow up and records complications 

Records Immediate follow 

up 

6 months follow up 12 months follow up 

Re-canalization (earlier)    

Re-canalization (later)    

Competent SFJ    

Competent SPJ    

Ecchymosis Score    

Parasthesia Record    

Patient Satisfaction Score QOL    

Cellulitis Records 1**   

DVT Records    


