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INTRODUCTION :
 
 
                    Several new techniques aimed at obliterating insufficient varicose veins have been introduced in clinical practice in recent years.Some have been tested in multi-center studies and compared to the gold standard of vein stripping : the RF Closure method .
Others are widely used with mainly retrospective  open studies ; Endo-Laser and Foam sclerosis .
 
No comparative study of the endovenous techniques between them have been published.
We present a prospective non-randomized study of the three most current endovenous methods.
 
 
 
 
 
 
 
 
MATERIAL AND METHOD :
 
                    75 limbs with Great Saphenous Vein insufficiency were included .
68 patients , some with bilateral lesions , were involved.
 
Inclusion criteria were :
 
                   *** Reflux at the Sapheno-Femoral junction without reflux in the collaterals
                   *** OR reflux from the Preterminal valve
                   *** no reflux in the superficial collateral of the GSV above the knee
                   *** Mid-thight diameter between 4 and 0 mm
 
 Vein diameter was measured at mid-thight. The point of reference was half distance between the upper wall of the GSV at the sapheno-femoral junction and the knee articulation as measured by Echography.
 
25 consecutive patients meeting the inclusion criteria were included in each group , without randomisation due to financial limitations : the high cost of the Closure catheter  and Laser fibres , which must be paid by the patient himself in our country.
 
Thus we first selected the patient for endovenous surgery following our usual matrix of decision . Then we explained the 3 different techniques available and the choice was made by the patient.
 
 
 
The techniques used were :
 
        1/ RF-Closure under general anesthesia , venotomy for introducing the catheter ,  echographic check of its positionning , Esmarch bandage exsanguinations.
Temperature was set at 85°C.
 
         2/ Endo-Laser using a 600nm fiber , Dornier 940nm Diode laser , 1,6 second pulses ,
15 watt power setting , 1 pulse every 5 mm.
 
          3/ ALPHA-Technique : Ambulatory Bloodless Catheter Delivered Endovenous Foam 
A long angiography catheter (Cook 5F  ****) is introduced in the GSV , tip position controlled by echography , vein is emptied with the Esmarch bandage . Tetradecyl sulfate 2% foam is injected continuously while slowly removing the catheter.
The treatment is performed under local anesthesia and the patient is ambulatory at the end of the procedure.
 
 
 
 
 
 
 
 
 
RESULTS :
 
 
The mean age for the 3 groups was :  RF-Closure = 46 y.
                                                             EndoLaser  = 52 y.
                                                             AlphaFoam = 63 y.
 
 
Pre-operative diameters were :
 
 
                    RF-Closure  : 6,6 +- 2,1 mm
                    Endo-Laser  : 6,7 +- 1,7 mm
                    AlphaFoam  : 6,4 +- 2,6 mm
 
 
 P=0,88
 
All patients were controlled 1 month post-operatively.

1 vein in the RF-Closure group and 1 in the EndoLaser group were not occluded.
All veins were occluded in the AlphaFoam group.
 
Mean diameters were :
 
 
                      RF-Closure  : 4,0 +- 1,6 mm
                      EndoLaser    : 4,6 +- 1,4 mm
                      AlphaFoam  : 4,8 +- 1,8 mm
 
 
 
 20 patients of each group were controlled at 1 year post-operatively.
 
At the level of measurement , the vein wall could not be identified with confidence in 8 patients from the RF-Closure group and 4 patients from the EndoLaser group.
It was still visible in all the AlphaFoam patients.
 
Diameters were :
                              RF-Closure : 2,4 +- 0,5 mm
                              EndoLaser   : 2,6 +- 0,7 mm
                              AlphaFoam : 2,5 +- 0,6 mm
 
 
Complications and Incidents :
 
No Deep vein thrombosis was detected in this serie , healing was uneventfull.
No skin burns or paresthesia were found.
In 6 patients of the AlphaFoam group , superficial venous thrombosis occurred in collaterals of the Great Saphenous Vein and were treated by punction under local anesthesia.
 
 
DISCUSSION :
 
 
Our groups, while not randomised , were very comparable for the criteria of Vein Diameter.
This is probably due to the Inclusion Criteria which selected  patients with comparable hemodynamic situations. A 6 mm diameter of the GSV at mid-thight is common in varicose vein patients when they ask for a radical treatment.
 
After treatment , the decrease of diameter at 1 month was higher with RF-Closure than with EndoLaser of AlphaFoam , but not statistically significant . Larger numbers of patients would be needed to prove the point , even if it fits with our clinical impression. 
 
73 veins out of 75 were successfully obliterated : the patent vein after Closure was related to insufficient exsanguinations , in the EndoLaser case we have no explanation. Both veins had a significant decrease in diameter .
 
Results at 1 year show that the veins are still obliterated . 12 out of  60 were not clearly identified by Duplex : a single line was usually the only remnant of the wall .
This occurs  more rapidly after RF-Closure  .  Results at 2 years will tell us if the other techniques are as powerful .
 
When the vein wall was identified , the mean diameters where of 2.5 mm for most cases.
This is encouraging for the long term outcome of these techniques : even if repermeation should occur in the following years , a 2 mm vein will allow only 1/9 of the reflux flow observed in a 6 mm trunk (bloodflow = section*velocity)
 
We have compared 3 techniques with different modes of action : 
 
                    --- RF-Closure uses conductive heating of the wall , which is supposed to heat preferentially the Adventicia and media ,
                    --- In EndoLaser , high temperatue bubbles heat the endothelium , then the media
                    --- AlphaFoam has a chemical irritative action on the endothelium. Effect on the media had not been documented.
But we had the opportunity to remove a segment of GSV 6 months after AlphaFoam .
The anatomic study of this vein (photo 1) shows fibrosis in the lumen , disappearance of the endothelium , and fibrosis of the media .
 
Damage to the media thus seems to be the common factor explaining why vein shrinking is similar with different endovenous methods.
 
Measurement of vein wall thickness is not used routinely before using endovenous techniques 
It could be a useful predictor of success of the procedure.
