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Endovenous

steam ablation

 Steam emission 120°C, through  2 

lateral holes.

• Each pulse vaporizes 0.08 cc of water 

=> GSV obliteration=  3 cc of water,

=> no hemolysis.

• 3.2 Fr flexible catheter.



Generation of Endo Venous

Steam

 Water is pumped under high pressure  through a microtube
of 100 µ internal diameter.

 Electrical current heats the microtube.

 Steam is emitted at a temperature of 150° (120°C at the 
tip of the catheter).



Phlebolymphology, 2012;19:163-169



Weight 

(kg)

LengthTreated

(cm)

Tumescence 

(ml/cm)

Energy 

(J/cm)

Preoperative 

diameter 

(mm)

% Diameter 

decrease

EVLA 

(n=4)

50,8±

10,7
13,3± 1,5 4,13 ± 0,59

41,64

± 3,69 

*°

5,0 ± 1,0 6,35± 2,95

RFA 

(n=4)

50,6±

15,2
12,3± 3,5 3,81± 0,54

36,00

± 0,00 

*+

4,0 ± 0,5 15,26± 13,93

SVS 

(n=4)

49,5±

9,5
15,3± 1,5 3,10±1,38

151,37

±

26,08 

°+

4,2 ± 0,1 25,70± 21,71

Total 

(n=12)

50,3±

10,9
13,6± 2,5 3,68± 0,94

76,34

±

57,15

4,4 ± 0,9 15,77± 15,88

Intima

necrosis(%)

Media 

necrosis(%)

Adventitia 

necrosis(

%)

Total 

venous 

necrosis 

(%)

Perivenous

damage (%)

EVLA 

(n=4)
78,3 ± 19,9 66,7 ± 24,9

56,7 ±

17,6

67,2 ±

20,0
4,4 ± 3,5

RFA 

(n=4)
90,0 ± 20,0 90,0 ± 20,0

86,7 ±

26,7

87,8 ±

21,6
6,3 ± 3,8

SVS 

(n=4)
90,0 ± 20,0 85,0 ± 19,1

70,0 ±

35,1

81,7 ±

22,1
1,9 ± 1,1

Eur J Vasc Endovasc Surg, 

2013 sept





Second 

generation of 

steam generator



Surgical Technique

 Systematic tumescent anaesthesia,

Mean procedure time: 35 min (12 – 85),

Mean length of GSV 

treated: 42 cm (15 – 57 ),

• V < 7 mm: 2 pulses / cm,

• V > 7 mm: 3 pulses/ cm,

• V > 12 mm: 4 pulses / cm.



Tumescent anesthesia



The catheter for tributaries



FOAM/STEAM  Randomised study

R. Milleret

 Material

 2 groups of 20 patients.

 Localisation of varicose

veins: Anterior Accessory

Saphenous Vein, Medial and 

Posterior Calf.

* Varicose veins diameter: 3 to 

10 (mean 6 mm). 

 Methods

 Foam:  

 1% Polidocanol ,

 Tessari tourbillon technique

 6 to 10 cc in one session.

 Steam:

 3 to 6 pulses/injection.            

* Eccentric compression.

presented : American College of Phlebology, LA 2011



Evolution 

After 8 days

Foam Steam 

Inflammation 6/20 0/20

Pain  (to 10) 2.4 0.5

After 1 month

Foam Steam 

Thrombus extraction 12/20 6/20

Pigmentation 12/20 4/20



8d 1m 6m 12m

Pain (>5 VAS) 7 2 4 1

Skin burn at 

entry point
1 0 0 0

Deep vein path 0 0 0 0

Inflammation 0 2 0 0

 Objective: safety and efficiency of SVS of GSV 

 75 patients – 4 centers in France

 Follow up 1, 6, 12 months

 Oblitaration rate 96% at 6 m and 94% at 12 m

Adverse events 



Army’s Center for 

Cardiovascular Diseases

 Jan. 2015 – jan. 2016

 46 pac.

 Age: 26 – 78 (42.5 )

 Veins treated :

 Internal saph.vein 39 (84.8%)

 External saph.vein 4    (8.7%)

 Reinterventions         3 (6.5%) 

Females

70%

Males

30%

Sex distribution



Right lower 

limb
30%

Left lower limb

59%

Bilateral

11%
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Results 

No patients %

Pain 4 8.7

Burns 0

Pigmentation 2 4.2

Profound vein thrombosis 0

Infection 0

Extraction of thrombus 1 2.1

Follow up: Clinical and Doppler 

examination at 7d, 1m, 3m, 6m



Conclusions 

1. Inocuity of water (no perforation).

2.  Ability to treat GSV and tributaries.

6. Less expensive (one day surgery).

5. Short procedure time (~35 min/leg).

3. Treatment of recurence. 

4. Low risk of complications. 




