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Agenda

- When and How did the radiofrequency ablation for perforators veins be created?

- How is this surgery done?

- What is the surgery outcome?

- VUERT trial



When and How did the radiofrequency ablation for perforators veins be created?

Linton RR. The communicating veins of the lower leg 
and the operative technique for their ligation. Ann Surg 
1938;107:582 – 93

Hauer G. The endoscopic subfascial division of the perforating 
veins—preliminary report (in German). Vasa 1985;14:59-61 Thibault PK, Lewis WA. Recurrent varicose veins. Part 2: injection 

of incompetent perforating veins using ultrasound guidance. J 
Dermatol Surg Oncol. 1992;1 8:8 95-900.



When and How did the radiofrequency ablation for perforators veins be created?

1999 – FDA allowance

Whiteley MS, Price BA, Scott MJ, Gallagher TM. Radiofrequency ablation of refluxing 
great saphenous systems, Giacomini veins, and incompetent perforating veins using 
VNUS closure and TRLOP technique. Phlebology 2003;18:52 2004– FDA allowance
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How is this surgery done?
1. Patient prepare
2. US : identify perforator vein
3. Local anesthesia
4. Incision with n. 11 blade
5. Puntion
6. Checking:

• Blood scape
• Impedance <400
• US image

7. Infiltration w/ tumescent solution
8. Tremdelemburg position
9. Compression w/ US probe
10. Ablation – 1 minute per quadrant

Peden E, Lumsden A. Radiofrequency Ablation 
of Incompetent Perforator Veins. Perspectives 
in vascular surgery and endovascular therapy. 
2007;19(1):73-7.
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What is the surgery outcome?

Observational

37 patients/ 58 limbs
Axial ablation + TRLOP procedure
5y follow up

125 perforators are treated
• 81% closed
• 19% not closed/reopened

Bacon JL, et al. Five-year results of incompetent 
perforator vein closure using TRans-Luminal Occlusion of 
Perforator. Phlebology 2009;24(2):74-8.

Observational

53 patients/ 67 limbs
Axial ablation + ClosureRFS stylet 
1y follow up

124  perforators are treated
• 82% closed
• 18% not closed/reop

Marsh P et al. One-year outcomes of radiofrequency ablation 
of incompetent perforator veins using the radiofrequency 
stylet device. Phlebology 2010;25(2):79-84.



What is the surgery outcome?

Observational

38 patients/ 44 limbs _CEAP 3-6
ClosureRFG stylet
1 month follow up

93 perforators are treated
• 88% closed after 1month

Pulsatile venous flow -> unsuccessful
• 5 pulsatile x 43 non-pulsatile procedures
• 4 failed       x 2 failed   (p<0,001)

Observational

12 patients/ 13 limbs
ClosureRFG stylet
3 months follow up

14 perforators are treated
• 100% closed (immediately)
• 64% closed after 3 months

Hingorani AP, Ascher E et al. Predictive factors of success following radio-
frequency stylet (RFS) ablation of incompetent perforating veins (IPV). 
Journal of vascular surgery. 2009;50(4):844-8.

van den Bos RR et al. Treatment of incompetent perforating 
veins using the radiofrequency ablation stylet: a pilot study. 
Phlebology 2009;24(5):208-12.



What is the surgery outcome?
Case control – retrospective review

112 patients w/ treated trunck reflux plus symptoms

296 perforators are treated
• 93 – radiofrequency ablation (ClosureRFS Stylet)
• 62 – endovenous laser (1470nm, 400-μm fiber)
• 141 – polidocanol 1% foam (Asclera) – max 10 cc

2 weeks follow up

Closure rate

RFA 73%

EVLA 61%

UGFS 57%
RFA versus UGFS (p<0,05)

Factors that predicted failure for RFA:

• BMI > 50  (p<0,05)

• Perforator size
• Deep veins insufficiency
• Pulsatile flow
• Anticoagulation
• Diabetes
• CEAP class
• Sex
• Age
• Malignancy
• Congestive Heart Failure
• Obstructive sleep apnea
• Obstructive pulmonary disease

NS

Hager ES, Washington C, Steinmetz A, Wu T, Singh M, Dillavou E. Factors that influence 
perforator vein closure rates using radiofrequency ablation, laser ablation, or foam 
sclerotherapy. Journal of vascular surgery Venous and lymphatic disorders. 2016;4(1):51-6.



What is the surgery outcome?

Author/year
Number of 

perforating veins 
treated

Follow up Outcome: closure rates

Bacon et al., 2009 125 5 years 81%

Marsh et al.,  2010 124 1 year 82%

Hingorani et al, 2009 93 1 month 88%

Van den Bos et al., 2009 14 3 months 64%

Hager et al., 2016 141 2 weeks 73%

Radiofrequency ablation for perforating veins

Closure rate: 64-88%



What is the surgery outcome?
Author/year Number of 

participants
Outcome: 

closure rates Complications

Bacon et al., 2009 37 81%

1 peroneal nerve injury- foot drop
1 paresthesia
1 DVT (gastrocnemius vein)
1 arteriovenous fistula
2 phlebitis
4 wound infection

Marsh et al.,  2010 53 82%

1 DVT (posterior tibial vein)
7 neuropraxias
1 phlebitis
1 wound infection

Hingorani et al, 2009 93 88% 1 phlebitis

Van den Bos et al., 2009 14 64% 2 paresthesias
1 localized pain

Hager et al., 2016 112 73% 2 DVT (tibial veins)

What about complications?
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Venous

Ulcer

Endovenous

Radiofrequency

Treatment

TRIAL

RFA saphenous and perforating veins
plus 

Multilayer Compressive Bandages

Multilayer Compressive Bandages 

END-POINTS

Primary :
Ulcer healing rate
Ulcer recurrence

Secondary:
Cost-effectiveness
Cost-utility
Quality of life 



Venous

Ulcer

Endovenous

Radiofrequency

Treatment

TRIAL

Preliminary Results Bandage RFA + bandage
Number of Participants 18 17
Ulcer size – mean (cm2) 8,10 7,44 NS
Ulcer healing time (week) 19,24 11,66 p=0,06
Ulcer Healing Rates (%)

6 weeks 16,67% 17,65% NS
12 weeks 27,78% 52,94% p=0,03
24 weeks 50,00% 94,12% p=0,03
52 weeks 94,44% 100,00% NS

Ulcer recurrence (%) 33,33% 5,88% p=0,01

36 perforators veins treated

Occlusion 1 week – 94%

Occlusion 3 months – 80,5%

Until now: (goal 84 participants)
61 included
19 excluded

36 treated
6 under treatment



Take-Home Message

Radiofrequency ablation is a safe and effective way to 

treat perforating veins even in advanced CEAP classes .

Occlusion rate: 64 to 88%

Low complications rate



Thank you for your attention ! 
juliana.puggina@usp.br


