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Abstract

Aneurysms experimentally induced by using the silver
nitrate coagulation method in 10 Wistar Albino rats are
wrapped with Polyglactin 910 and Fibrin Sealant. 6 weeks
later the rats are sacrificed and compared with the control
group. In the group in which Polyglactin 910 and Fibrin
Sealant were used as the wrapping material, non-specific
inflammatory granulation tissue development around the
aneurysms is observed. We suggest that a Polyglactin 910
and Fibrin Sealant combination can be used as a wrapping
material in the treatment of aneurysms where clipping is
not possible.
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1 Introduction

Wrapping method: although wrapping was a popu-
lar method in the surgical treatment of intracranial
saccular aneurysms before microneurosurgery was
developed. today it is used only in cases where clip-
ping is not possible [2, 11]. Various materials have
been used for wrapping of the experimentally in-
duced aneurysms. The main aim in using this
method is to initiate a tissue reaction that provides
thickening of the aneurysmal wall [9]. In our study.
aneurysms, which were experimentally induced by
using the silver nitrate coagulation method at the
common carotid artery of the rats, are wrapped by
using Vicryl Mesh* and Fibrin as the wrapping
material. as far as we know as the first time in the
world.
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2 Materials and method

For this study, 10 female albino rats, each 6 months
old and weighing between 200~250 grams, were pro-
vided from the Experimental Medicine Research
Center (DETAM) of the University of Istanbul.
3 cm long cutaneous incision was done on the right
side of the rat under general anaesthesia by thiopen-
tone sodium (Penthotal) 50 mgr/kg intraperitoneal.
in a supine position. The tunica adventitia was mi-
crosurgically decollated from the tunica media in a
flap style after exploration of the carotids. The tu-
nica media was then coagulated with a very small
amount of silver nitrate (AgNOs). The operation
area was irrigated with physiological serum appoxi-
mately 5 seconds later to prevent the penetration of
silver nitrate into the deeper tissues. After comple-
tion of this procedure, the lesion area was covered
with a layer of decollated adventitia, and the wound
was closed [10]. The rats, which were kept at room
temperature in their cages in groups of two were
given drinking water containing 1% NaCl to induce
hypertension. During reexploration 15 days later an-
eurysms with diameter of 2-4 mm were found in 9 of
the rats. The aneurysms in 5 rats were rewrapped
with a single layer of synthetic, absorbable polyfila-
ment of Vicryl* (Polyglactin 910) Mesh after replac-

* Vicryl Mesh manufactured by ETHICON Neuilly.
France
** Tisseel Kit manufactured by IMMUNQO AG Vienna.
Austria



Figure 1. Photomicrograph of specimen from wrapped
aneurysm showing loss of the elastic filaments. degenera-
tion of myointimal substance (curved arrow), nonspecific
granulation tissue (arrow) at the aneurysm wall. Van Gies-
son x 80. A: Aneurysm wall

Figure 2. Photomicrograph of specimen from control
group carotid artery showing disappearance of the lamina
elastica interna at the aneurysm wall. HE x 32.

ing the Fibrin Sealant (Tisseel** kit) over the aneu-
rysmal vessel segment. The other 4 subjects were left
untreated. The aneurysmal vessel segments were
fixated with 10% solution of formalin after polyglac-
tin 910 was absorbed totally after 6 weeks. The aneu-
rysmal dissections wereinvestigated by using hema-
toxylin eosin and Van Giesson staining.

3 Results

With the AgNO; coagulation method that we used,
aneurysm developed in 90% of the rats. One rat did
not show any aneurysmal development due to gen-

eralized thrombosis at the CCA.. Circulation was ob-
served at the CCA's of all subjects during explora-
tion six months later. This histopathological investi-
gation of the aneurysmal walls in the five rats in
which Fibrin Sealant and Vicryl Mesh were used as
the wrapping material, loss of elastic fibers and de-
generation of the myointimal medium substance
was observed (Figure 1). The vessel wall was also
thinner in these areas, with inflammatory non-spe-
cific granulation and minimal scar tissues at the sur-
rounding tissues and at the adventitia neighboring
the areas showing loss of elastic fibers. At the histo-
pathological investigation of the aneurysmal vessels
of 4 of the control group rats, there was an extreme
thinning of the wall in areas with loss of lamina elas-
tica and no surrounding scar tissue (Figure 2).

4 Discussion

Aneurysms can be induced in laboratory animals by
using two methods. One is the venous pouch me-
thod [1, 4, 7,9, 12]; the other involves application of
applying mechanical and chemical forces to the ves-
sel wall [3, 6]. In our study we used the second me-
thod to induce aneurysm. After decollating the ad-
ventitial tunica, the tunica muscularis is coagulated
with AgNO; [10]. We chose this method since
aneurysms induced in this way do not show any ad-
hesions to the surrounding tissues and the lumen re-
mained open. Until today, various wrapping materi-
als have been used in laboratory animals. SACHs [8]
has used muscle as the wrapping material in dog
ICA.; this did not provide sufficient fibrous tissue.
EBINE at all [3] tried muscle, fascia, dura mater, cot-
ton, lyophilized dura and cyanoacrylate in intracra-
nial arteries of dogs. In the dogs in which cotton was
used. there was collagen infiltration at the aneurysm
wall and the cotton fibers showed strong adhesions
to the vessel. Other investigators have used Fibrin
Sealant, Polydioxanone, Indian ink, and cotton
leaflets in the wrapping of venous pouch aneurysms
in rats. It has been found that both Fibrin sealant
and Indian ink induced thickening and foreign tis-
sue effect over the aneurysm wall. In our study, we
used Polyglactin 910 (Vicryl) as the major wrapping
material and Fibrin sealant to hold it around the
aneurysm. Histopathological investigation of the
aneurysm created by the method described pre-
viously showed minimal reduction in the size of the
vessel wall and inflammatory non-specific granula-
tion tissue around the aneurysm wall accompanied
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trol group showed extreme thinning and no scar tis-
sue. The results of the previous studies of various
wrapping materials applied in the clinical practice
show similar histopathological changes in the study
groups in comparison with the control group. such
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