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Purpose

In this morfological study the destruction of the saphenous vein and the perivenous tissue is analysed in an animal model. Can this histological analysis of the treated veins teach us something about possible imperfections of ELT? We look for differences between two laser types: the 980 nm and 1500 nm diode lasers. A new catheter design is tried to prevent the direct contact between the fiber-tip and the vessel wall.

Materials and Methods

In 14 goats 28 lateral saphenous veins have been treated with ELT. In 14 veins we used the 980 nm diode laser and in the others 14 a 1500 nm laser. In 13 veins a continous pullback protocol was used and in 15 veins a pulsed-pullback method.

A new catheter which prevents direct contact between the vein-wall and the fiber-tip was used in 10 veins. Postoperatively the veins were removed at different data (8 immediately, 2 at day 7, 4 at day 16, 4 at day 18, 2 at day 20 and 4 at day 21) and send for pathological examination. Unfortunally 1 goat died in the postoperative period, without prelevation of the veins. The mean diameter of the veins was 0,53 cm (min 0,35 - max 0,78). The mean energy deposits used were 31,02 Joules/cm2 (980 nm laser) and 16,77Joules/cm2 (1500

nm laser).

Results

The immediately removed veins (without catheter) show an uneven destruction of the vein wall with perforations and ulcerations, due to the direct contact of the fibertip and the vein wall (figure 1). The other parts of the vein (contralateral side) stay unaffected. The ulcers in the veins treated with a 1500 nm seem to be larger. The 980 nm provokes somewhat more perforations of the veinwall, but the difference is not always very clear. Also the veinstreated with a continuous pullback (compared to pulsed pull-back) protocol have less veinwall perforations while using both lasertypes. The 980nm laser provokes more carbonisation in the vein wall than the 1500nm.

At 1 week postoperatively we find the appearance of new inflammatory tissue around the treated vein with formation of new vessels, migration of fibroblasts, endothelialcells and fagocytes (figure 2). There is always a thrombotic occlusion of the vein, the blood itself is denaturated, all the cells are dead and there is no reorganisation in the lumen (figure 3).

Major parts of the vein wall are destroyed, the musslecells are dead, but in an uneven way.

At the perforationsites, we see destruction of the peri-venous tissue and at these point the reorganisation and migration of cells is much slower and limited (figure 4).

At 2 and 3 weeks postoperatively, the reorganisation in and around the vein wall is very extensive. The inflammatory tissue around the treated veins shows formation of new vessels with migration of macrofages and histiocytes, eliminating the destroyed tissue and forming a new fibrotic tissue. A more even destruction of the vein wall is found in veins treated with a 1500nm diode laser with fewer perforations. In some veins the carbonised tissue is encased (figure 5) in the new formed vein wall, with cicatric tissue. Some reorganisation of the intraluminal clot is seen, with fagocytes at the eccentric edge of the clot, this especially at the proximal or distal end of the treated vein (figure 6). At points of perforation of the vein wall, we find a deeper destruction of the perivenous tissue (figure 7). At these points the reactive tissue seems to appear later, and more perivenous tissue is destroyed. Veins treated with a 980nm laser show a destruction of the veinwall in a semicircular way affecting about twenty procent of the circumference. The residual part of the circumference shows variable infiltration of inflammatory tissue. In veins treated with the 1500nm laser the vast tissue destruction takes about one thirth or more of the circumference, with a more homogenous infestation of the vein wall, this especially when the vein is treated with a continous retraction.

In some cases a recanalisation is started in a semilunar way and this at the contralateral side of the laser hit (figure 8). This vein wall stayed unaffected, and a new endothelial layer is formed at the opposite side excluding the damaged part the vein. This injured part is infiltrated with macrofages and polynuclear cells, who especially clean up the carbonised tissue.

Using a guiding catheter to prevent the direct contact between the veinwall and the fibertip (figure 9) we find only exceptional ulcerations, and if the vein is removed immediately after treatment, the vein wall seems to be nearly untouched (figure 10). 

Only the intraluminal blood is cooked. At 2 and 3 weeks postoperatively the veinwall is completely dead, without perforations and perivenous destruction. The veinwall is homogeneous affected (figure 11).

Unfortunally the catheter design is not perfect yet, since there is no control on the position of the fibertip during expansion of the cathetertip (mushroomlike). This technical problem can lead to melting of the catheter (figure 12).

Conclusions

Endovenous laser treatment of veins gives a uneven damage of the veinwall, due to the direct contact of the fibertip and the veinwall. This results in perforations and perivenous tissue injury. This damage seems to be deeper when using a 980nm laser. The 1500 nm laser gives a somewhat less eccentric veinwall injury with broader ulcerations. Continuous retractions give less veinwall perforations compared to the pulsed pullback protocol.

Uneven veinwall destruction can lead to recanalisation of the treated veins.

Using a guidingcatheter, centralising the fiber in the lumen, and avoiding perforations, gives an even veinwall damage and this without injuring the perivenous tissue. This can correlate with better clinical results: no ecchymosis, less pain and periflebitis and probably less recanalisation.

Figures

Figure 1

Veins immediately removed with ulcerations and perforations
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a) 980 nm continuous retraction
b) 1500 nm continuous retraction
c) 1500 nm continuous retraction.

Figure 2

Formation of inflammatory tissue around the treated vein.
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a) 980 nm pulsed pullback
b) 1500 nm continuous retraction

Figure 3

Denaturated and cooked blood inside the vein. Veinwall with ulceration, carbonisation and extravasation. Formation of limited inflammatory tissue at that point.

980 nm laser pulsed pullback at 1week postoperatively (a+b)
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Figure 4

Inflammatory tissue around the veinwall, but only very limited at the ulceration. 

There we notice injury of the perivenous tissue.

1500 nm cont retraction at 1 week.
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Figure 5

The carbonised tissue is encapsulated and surrounded by the inflammatory tissue.

980 nm continuous retraction at 18 days
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Figure 6

Reorganisation of the clot, with migration of fagocytes into the blood.

980 nm continuous retraction (with catheter) day 21
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Figure 7

Veinwall perforations with perivenous tissue damage.

Limited (or delayed) reorganisation at the points of perforation and perivenous tissue injury
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a) 1500 nm pulsed pullback day 16 
b) 980 nm pulsed pullback day 18

Figure 8

Formation of new endothelial layer near the untouched controlateral side, leading to a recanalisation

[image: image15.png]



[image: image16.png]




a) 1500 nm pulsed pullback day 16
b) 980 nm continuous retraction day 18

Figure 9

Guiding catheter with the purpose to centralise the fiber in the lumen, avoiding direct contact with the veinwall
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Figure 10

Vein treated with 980nm laser pulsed pullback day 1, with catheter. Nearly untouched veinwall
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Figure 11

1500nm continuous retraction with catheter day 16: 

even veinwall destruction without perforations and perivenous tissue injury
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Figure 12

Melted and carbonised catheter after treatment
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