
LASER - ASSISTED MICROSURGICAL ANASTOMOSIS OF CAROTID
ARTERY IN THE RAT USING Nd-YAG LASER

Ziya Akar M.D .. Cengiz Kuday M.D., Biilent Canbaz M.D.,

istanbul University, Cerrahpa~a Medical Faculty Department of Neurosurgery
Aksaray - istanbull TURKiYE

Turkish Neurosurgery 2 : 111· 116,1992

SUMMARY:

End-to-end anastomosis in the A.Carotis communis of rats (average diameter 0,8-1,Omm) was achieved
using Nd-YAG laser, Morphological and histological findings of laser anastomosis and suture
anastomosis specimens were compared by the LAMA technique, The rats were examined 1 day.
1 month and 2 months postoperatively. Macroscopic. angiographic. histological and SEM studies
showed no development of pseudoaneurismus reported in previous studies. We conduded that laser
anastomosis and vessel repair techniques caused less or minimal fibrotic reactions and minimized
intraluminal thrombosis which itself means minimal haemodynamic disturbance. In addition. us­
ing a laser makes surgical manipulation that might be traumatising unnecessary and may be preferable
to dassical suture techniques,
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INTRODUCTION:

The technique of microvascular anastomosis
which is applied to tumours of the skull base
involving ischaemic attack. giant aneurysm. and
branches of the internal carotid artery is used
with increasing popularity in present day
neurosurgical practice, Together with publica­
tions which report the long-term results. a great
many studies have been published. for and
against the techniques of classical suturing us­
ed widely in present day clinical practice (2.5.10),

The authors in favour of the technique have
reported that suture anastomosis which are
well-chosen and fully applied according to their
technique. have a success rate of up to 90 per­
cent. However. there are some opinions against.
such as traumatization of the vessel by the
technique employed. material used for suturing

causing the occurrence of reaction tissue. and
the long time required for the application of
anastomosisi, For this reason. many techniques
have been tried with or without sutures to find

the ideal solution, Suspidon has been express­
ed about whether these techniques are com­
pletely reliable. or whether they are superior to
the suture technique (1.3.6.9).

We performed microvascular anastomosis in
rats by using Nd-YAG laser. The purpose of our
study was to examine the regions with laser
anastomosis and suture materials and compare
the reactions.

MATERIAL AND METHOD:

In our study. we used 24 male Wistar albino
rats 5 to 6 months of age with average body
weight of 180 to 260g, After anaesthetizing the
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rats by intraperitoneal administration of sodium
pentobarbital. 40mg/kg., they were fixed in the,
supine position. After the skin had been open­
ed by a midline neck incision the common
carotid arteries of diameter ranging from 0.8 to
1.0mm were with the aid of a surgical
microscope and clips were placed proximally
and distally. After partially stripping the adven­
titia of the vessels, they were cut regularly in
the area between the clips by microscrissors.
The lumen interior in the proximal and distal
parts were washed with a solution ofheparine­
saline 200ru/ml. after dearning the blood clots
inside the lumen. Then, 3 traction sutures were

placed at equall distances from the vessel wall
using a 10:0 monofilament poly amid black
suture material of 75mic. in diameter with a

rounded needle. Anastomosis was achied by a
total of 6-9 shots on the vessel wall, 2 to 3 shots

between each suture of 0.6mm spot diameter.
0.2 second duration and 16W power using a Nd­
YAG laser micro-manipulator (Medi-Las 2MBB.
Miinchen). We used a total of 1214 Joule laser
energy for each vessel. Later, the vessel was
opened to circulation by unfastening both clips.
the distal first. After checking whether there
was any leakage. the skin was dosed with a silk
suture of 4:0 (Fig. 1 a-b)

Fig 1 : a) Vessel sutured with the LAMA technique before
laser application.
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The rats were divided into three groups and
after one day for the first group. one month for
the second, and two months for the third group.
the animals were anaesthetized. their neck

regions incised and after checking the site of
anastomosis, the incision was extended toward

the mediastinum. The thoracic cavity was open­
ed, and an arteriotomy performed by placing
clips proximally and distally on the aortic arch.
A polyethylene catheter 0.6mm diameter was
passed through the arteriotomy opening to
reach the anastomosed vessel. Angiography
was carried out by giving lee of urovision con­
taining 325mglml iodine through the catheter.
Later, the regions of anastomosis were remov­
ed and studied under light and scanning elec­
tron microscopes (SEM).

RESULTS:

Macroscopic findings:

Using a surgical microscope it was establish­
ed that in the anastomosis fall 24 rats. all the

vessels were working and pulsations were nor­
mal. There were no adhesions to the surroun­

ding tissues, but the surfaces of the suture
material were covered by granulation tissue
With the aid of a penset it was found that the
anastomosis was working completely normally

b) Laser anastomised vessel.




