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Abstract : In this study end-to-end anastomoses were made in
the left carotid arteries of 90 adult rats, in 45 of which the dassical
suture technique was used and in the remaining 45 the CO2 laser
technique. Anastomoses made with CO2 laser and classical suture
techniques were compared in the 1st, the 3rd, and the 9th weeks
postoperatively in equal groups using the same histopathological
parameters. Endothelium destruction, necrosis in media and elastic
lamina disorders were seen in both techniques. In the anastomoses
with the classical suture more foreign body reaction was found

whereas in those with the CO: technique there was more inflam-
mation. Anastomoses with the suture technique showed
aneurysms at the rate of 4.4%. There were no aneurysms in the
anastomoses with the CO: laser technique. After this study, the
CO:z laser technique was concluded to be more suitable because
it produced less foreign body reactions, and aneurysms, and could
be performed in a shorter time.
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INTRODUCTION

In 1958 Bernard Seidenberg made the first ex-
perimental studies which shed light on the
anastomosis of small arteries (3). In 1960 Jacobson
and Suarez published microvascular (MV)
anastomosis techniques using a operation microscope
(14). In 1967 Yaargil and Donaghy achieved clinical
anastomosis of extracranial arteries with intracranial
arteries for the first time (6.44.45).

As some problems related with microvascular
anastomosis still remain unsolved in spite of
numerous modern techniques and facilities, CO:
and Nd-YAG laser started to be used.

In 1980 Jain made an experimental sutureless MV
anastomosis with Nd: YAG laser. In 1984 he applied
it clinically and published the results of sutureless
extracranial bypass (15,16).

The first original study using the CO:2 laser was
in 1980 by Morris and Carter (36). In the following
years the results of experimental MV anastomoses

with CO2 laser were published by Serune in 1983
(33). Quigley in 1985 (26), in 1986 by Neblet et al. (21),
Oishi (22,23). and Vale et al (42). In 1988 Travers et
al. (40.41) published the results of anastomoses in big-
ger groups; in 1990 Razura et al. (30) published the
results of end to side MV anastomoses, and
Jacobowitz et al. (13) R-13 the results of MV
anastomoses made at different milliwatts and dif-
ferent laser beat times.

MV anastomosis with CO2 laser is explained in
two ways:

1) Collagen melts and then takes part in coagula-
tion (21).

2) The thermal effect welds the tissues by ac-
tivating tissue fibrinogen (42).

In this study we aimed at minimizing the destruc-
tion due to carbonization and thermal effect by
decreasing the power used for anastomosis to 40-60
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milliwatts and compared the anastomoses with light
and electron microscope studies.

MATERIALS AND METHODS

This study was carried out at Glhane Medical
Faculty, Department of Neurosurgery, Microsurgery
Training and Research Centre between June 1991 and
April 1992. A total of 90 albino rats was used, rang-
ing 12 to 14 months in age and 210 to 330 gr. in
weight. The ratio of male rats to females was equal.
The experimental rats were separated into two
groups of 45.

In each group the rats were anaesthetized with
2 mg/100 m (sn) Ketalar (Parke Davis) L. m. 20 minutes
preoperatively. 0.01 mg Atropin sulfate was ad-
ministered intraperitoneally to decrease respiratory
tract secretion. After cleaning of neck region and the
sterile covering, an artery segment of about 20-25 mm
was explored as far as the left common carotid artery
bifurcation with the help of an operation microscope
(Zeiss, Opmi-6). Temporary clips were placed first in
the proximal then in the distal allowing the artery
to turn 180. The artery segment between the clips
was cut at one time to be anastomosed again. Each
cut end was irrigated with 9 saline solution contan-
ing heparin.

In the first group in which the classical suture
technique was used, end-to-end anastomoses were
made in the left carotid arteries of 45 adult albino
rats following minimal adventitiectomy with 8-10
sutures with (Ethicon Bv. 75-3) silk placed at equal
intervals 10-0.

In the second group, three fixative sutures were
put in the left carotid artery of 45 rats at 120 and at
equal intervals without adventitiectomy. Then end-
to-end microvascular anastomosis was completed
between the two fixative sutures with a CO:2 laser
(Cooper LS-860 Sonics) by a total of 6 laser beats with
a spotsize of 0.2 mm and 45-50 milliwatts.

Of the experimental rats in each group, 15 after
the first week, 15 after the third week, and 15 after
the ninth week were re-explored and the
anastomosis regions were evaluated morphological-
ly. After the rats were sacrificed their anastomosed
carotid artery segments were extracted for
histopathological studies.

In both groups anastomoses were checked with
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the milking test to see whether they functioned pro-
perly after the first hour on completion of the
anastomoses, namely the early postoperative period,
because the most common complication after
microvascular anastomoses is white (platelet) throm-
bosis seen within the first 20 minutes which is
capable of developing on a large scale (19). In our
study this period was 1 hour in order to gain suffi-
cient and effective time for lests evaluation.

Each rat was put in a separate cage following the
early postoperative period after completion of the
anastomoses and the dates and procedures involv-
ed were recorded.

Procedures in the Post Operative Period

Fifteen rats in each group were re-explored in the
first, third and ninth weeks, and thus the
anastomosis line was determined. It was observed
that all 90 functioned properly, but aneurysm
developed in 2 and these were photographed. Of the
re-explored rats, ten chosen at random underwent
angiographic examination. Control images were load-
ed into Digitron-2 and Digital Subtraction
Angiography instrument(Siemens-Germany). A con-
trast agent of 0.55 cc non-ionic (340 mg. Omnipaque,
Nycomed-Norway) was spelking administered
manually through a catheter. Images were recorded
into discettes at 2 flsecond.

The anastomosed artery segments extracted from
all the rats in the first, third and ninth weeks were
kept in 10% tamponed formalin solution for one day
for examination under a light microscope. After that
they were put in alcohol, ksilol and paraffin in the
follow up instrument for a period and blocked in
paraffin. Cross sections with a thickness of 3-5
microns taken in the anastomose line were cut with
a microtome (Rotary microtome, Detroit), put on
slides, stained by the haemotoxilen-eosin method
and examined under a light microscope. In the
histopathological evaluation five parameters were
taken as the basis for scoring. Different values bet-
ween the groups were statistically compared using
the "'Z" test. The criteria for histopathological evalua-
tion are shown in (Table I.)

Three artery segments taken from each group in
the 9th week were fixed in 5% spelling gluteraldehide
solution. They were processed by gluteraldehide fix-
ation and alcohol series and blocked with “"Epon






