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Prevalence of Venous Disease

Varicose Veins
20+ million

Swollen Leg
6 million

Skin Changes
1 million

Skin Ulcer
500,000



Radiofrequency energy is electrical energy 
delivered in a very condensed manner  

When these waves come into contact with 
resistance, such as tissue, the waves cause 
excitement in the molecules of the solid, 
similar to what happens in home microwaves

This molecular excitement causes the solid 
surface or tissue to heat



Radiofrequency Ablation of  the
Saphenous Vein:  The Closure® 
System

Using a catheter- based approach, the Closure 
system delivers radio-frequency (RF) energy to the 
vein wall

RF energy creates resistive heating that contracts 
the vein wall collagen, thereby occluding the vein





Factors Affecting Collagen Contraction

• Temperature
– Flow
– Contact with vein wall (energy transfer)

• Impedance
– Higher impedance shows good vein wall contact

• Pullback time
– 2-3cm/min for transmural heating of vein wall 

• Treatment location & anatomy
– Collateral flow (side branches or perforators)
– Junctions (SFJ)
– Vein diameter



Collagen Contraction
Controlled heating of 
the vein wall causes:
– Shortening and 

thickening of collagen 
fibers 

– Vein lumen diameter 
shrinkage

– Fibrotic sealing of the 
vessel
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Postoperative Ultrasound Scan
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Post-Operative Instructions
• Frequent ambulation is encouraged
• Avoid heavy/strenuous exercise for a few days
• Avoid prolonged sitting or standing
• Compression stockings are optional
• Patient should return for duplex scan within 72 

hours



Closure® With No Adjunctive Phlebectomy

Pre-Tx

Typical results 2 weeks post-Closure Pre-treatment
Courtesy of Robert Merchant, MD Courtesy of Robert Merchant, MD

*  Individual results may vary



Clinical Results Summary
• 90%  of treated limbs free of vein reflux1 at 24 month follow-up

• 87%  of treated limbs free of varicose veins1 at 24 month follow-up

• Significant decrease in patient symptoms1

1Merchant RF, DePalma RG, et al. Endovascular Obliteration of Saphenous Reflux – A Multicenter Study, Journal of Vascular Surgery, June 2002

Pre-treatment 
N=319

6 months 
N=223

12 months 
N=232

24 months 
N=142

Leg Pain 83.1 5.8 3.9 3.3
Limb Fatigue 76.2 1.3 2.2 1.7
Edema 30.4 1.3 0.9 4.1
Pigmentation 21.6 8.5 9.9 7.4
Dermal Sclerosis 6.6 1.8 1.7 0.8

Follow-up Time Period













Randomized Trials
• 3 randomized trials comparing Closure procedure vs. 

vein stripping
• Closure was superior than vein stripping in every 

statistically significant outcome2

– less postoperative pain
– less bruising
– quicker recovery
– higher quality of life scores

• 81% of Closure patients returned to normal activities 
within 1 day vs 47% of vein stripping patients2

• Closure patients returned to work more than 1 week 
sooner than vein stripping patients2

2Lurie, F, et al. Prospective randomized study of endovenous radiofrequency obliteration (closure procedure) versus ligation and stripping in a selected 
patient population (EVOLVeS Study), J Vasc Surg 2003; 38(2): 207-14



Safety Summary
Indication:

The Closure System is intended for endovascular 
coagulation of blood vessels in patients with superficial 
venous reflux.

Contraindications:
Patients with thrombus in the vein segment to be treated

Potential Risks & Complications:
Potential complications include, but are not limited to the 
following: vessel perforation, thrombosis, pulmonary 
embolism, phlebitis, hematoma, infection, paresthesia, 
skin burns.



What about DVT?
• Hingorani et al reported in last month’s 

JVS a DVT rate of 16% (12/73 GSV 
treated)

• No Pulmonary Emboli
• 10/12 DVT’s resolved within 14 days on 

anticoagulation

Hingorani AP, et al.  Journal of Vascular Surgery. 2004;40:500-504



Is this an outlier?
• In summation of the other reported data 

sets,  DVT’s  were found in 0.4% (5/1125 
GSV treated)

• Combined experience at three institutions
• Registry data indicate a DVT rate of 1%

Merchant RF, et al. Journal of Vascular Surgery 2002;35:1190-1206



Suggestions for decreasing DVT Risk
• Do not open the electrodes in the CFV
• Position the catheter tip atleast 1cm, preferably 

2 cm from the SFJ
• Do not rotate or move the limb once RF 

obliteration is initiated
• Empty the GSV with Trendelenburg and manual 

compression
• Avoid prolonged heating at or near the SFJ
• Compression stockings and early ambulation
• 72 hour duplex to detect DVT and allow for early 

treatment
Merchant, RF.  VNUS Communication
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