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Angiographical and histological findings in sutured
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OZET

Bugiine kadar fibrin yapistiric! kullanilarak yapilmis mikrovaskuler anastomoziar hakkinda bir ¢ok histolojik ¢alisma
bulunmasina karsin sadece bir adet deneysel anjiografik ¢alismaya rastlanmigtir. Sunulan ¢alismada vaskdler ug
uca anastomoz sonrasi gelisen arterial degigimler yaniizca histolojik degil ayni zamanda anjiografik olarak da
incelenmek istenmistir. Calismada 16 adet Yeni Zelanda tipi tavsan kullanildi. Kontrol grubunda sol femoral
arterler geleneksel mikrovaskdler sutur teknigi ile sitire edilirken, sag femoral arter %50 azaltilmig sutur sayisi
kullanilarak fibrin yapigtirici ile sitire edildi. Operasyon sonrasi birinci haftada anjiografik ve histololojik inceleme
yapildi. Sol ve sag taraf arasinda anjiografik olarak belirgin farkliik bulunmadi. Iki taraf arasindaki histolojik
degisiklikler de benzerdi.
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SUMMARY

Though so far, several histological studies on fibrin-glued microvascular anastomosis have been performed. We
have noticed only one experimental angiographical study. The present study was designed to investigate the
short term arterial patency of vascular end to end anastomosis not only histologically but also angiographically.

Sixteen New Zealand type rabbits were used. The left femoral artery was used as a control which sutured with
conventional microvascular suturing technique and the right was sutured with fibrin glue using fifty percent
reduced suture number. At the first postoperative week fallowing the angiographic examination a histologic
examination was also performed. We have found no patency difference between the right and the left sides
angiographically. Histological findings were similar between the two sides.
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In surgery, there have been frequent efforts to rep- since they do not have any neurotoxic effects, as
lace sutures by tissue adhesive systems. Mic- described with other adhesives (8-10).

rovascular anastomosis became easier and quicker The present study was designed to investigate
when fibrin glue (FG) with a reduced number of su- the short term patency of vascular end- to- end
tures was used. Many authors achieved a sufficient anastomosis angiographically and also histologically
microanastomosis using fibrin adhesives confirmed using FG with fifty percent reduced suture number
with histological findings (1-9). The introduction of MATERIAL AND METHOD

fibrin adhesion systems was vital for neurosurgery The FG used, consists of two components; the lyop-

Haberlesme Adresi: M.Erkan USTUN, S.U.T.F. Nérosirtrji Anabilim Dali, KONYA
Gelig Tarihi : 01.09.2000 Yayina Kabul Tarihi : 11.01.2000

=



S.U. Tip Fakiiltesi Dergisi
2001

hilised fibrinogen adhesive and the
thrombin.

The fibrinogen component is dissolved with ap-
rotinin and the thrombin component (500 UI/ ml) with
calcium chloride for injection at 37°C according to
the maker’s instructions.

Sixteen New Zealand rabbits of both sexes, we-
ighing 1900 - 2400 g.. were anesthetized with xyla-
zine HCI i.m. (1,5 mg. / 100 g. body weight) and ke-
tamine HCI i.m. (3,5 mg / 100g. body weight). The
femoral artery (diameter 0,9 - 1,4 mm) was exposed
and mobilised for a distance of 4 cm.

In order to prevent vascular spasm, 1% xylocaine
was dropped around the vessel before the dissection
of the adventisia. Vascular clamps were applied pro-
ximally and distally on to the femoral artery and it
was transversely transected. Then, an end- to- end
anastomosis was performed under microscopic mag-
nification by means of nylon threads 10/ 0. The left
femoral artery was used as a control, sutured with
the conventional microvascular suturing technigue
and the right was treated with FG as described
below.

Five to six sutures were placed on the FG side
and FG was applied by dropwise circumferential
applications by using a double syringe applicator, e.
g. the Duploject. This system can be operated single
handed and consists of a clip for two syringes enab-
ling a single plunger to dispense equal volumes of
fibrinogen and thrombin components into a common
joining piece to which a single application needle is
attached. Good mixing of constituents occurs in the
delivery needle. Solidification of the glue can be vi-
sualised as its colour becomes milky white when it
begins to gel. We have found that, before dropping
the FG, waiting a few seconds to turn its colour to
milky white, prevents the glue to reach inside the
vessel. After ten minutes, the clamps were removed.
It significant persistent bleeding was encountered,
the FG was removed and one or two additional su-
tures were applied to control bleeding and FG was
then reapplied. Five to six sutures were adeguate
when combined with FG to achieve a totally he-
mostatic anastomosis. The surgical control anas-
tomosis required at least twice as many sutures. The
patency of the anastomosed vessels was checked
visually for arterial pulsations. The operation field
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was closed layer by layer postoperatively the ani-
mals were allowed for normal activity.

For angiographic examination the rabbits were
anesthetized in the same manner and after a median
vertical abdominal incision, aorta abdominalis was
exposed. A 24 gauge angiocath was introduced into
the vessel, 3 ml. contrast media (lopamidol - lo-
pamiro 300) was given and  Anterior - posterior (A-
P) plain films were taken.

As hemodynamic alterations begin to occur at a
50% stenosis, 50% or more stenosis is essential
(11). Therefore angiographic evaluation was made in
three stages. Stage I: No stenosis at the anas-
tomosis side or less then 50% stenosis. Stage Il
50% or more stenosis at the anastomosis side.Stage
I1l: Occlusion of the anastomosis.

The stenosis was calculated as the width of the
vessel at the anastomosis side / the width of the
proximal side of the vessel. In figure 1 a patent anas-
tomosis in both sides are seen. In figure 2 a ste-
nosis more than 50% are seen. In the FG (right)
side, one vessel have seen to be occluded in an-
giographic examination. This was our first case and
as we have not wait a few seconds to allow the FG
to become more viscous it reached inside the ves-
sel. Postoperatively no arterial pulsation was seen

Figure 1. The patent anastomosis in both sides of
vessel.
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Figure 2. he arrow shows the stenotic anastomolic

side.

Figure 3. The endothelial cell degeneration around
the damaged areas. HE X 100.

and in angiographic examination the occlusion was
confirmed. Since it was a technical fault it was not
considered for statistical analysis. The statistical
analysis of the angiographic results were made ac-
cording to the Fischers exact chi-square test .

After one week, when angiographic examination
has been completed as described above, wounds
were reopened and a 1 cm. segment of femoral ar-
tery at the site of anastomosis was removed for his-
tologic examination.
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RESULTS

The angiographic results were shown on the table 1
We have found no statistically significant difference
between the right and the left sides (Table 1)

Histological findings at the first postoperative
week were similar between the two sides. Wide di-
sendothelialized areas were seen. The endothelial
cells present around the damaged areas were often
partially detached or presented broken limits (Figure
3). Eosinophilic infiltration and foreign body giant
cells appeared in the anastomoses (Figure 4, 5).
Early endothelial regeneration was observed. A few
blood elements and fibrin were adherent to the en-
dothelium or to the exposed connective tissue.
Thrombosis attached to the wall of the anastomosis
was much more obvious where angiographically ste-
nosis was observed (Figure 2).

DISCUSSION

Tisseel is a tissue adhesive which consists of human
fibrinogen and thrombin additive (11).Thrombin ca-
uses a hardening of the adhesive which corresponds
to the physiological process (8).

The application of FG is important in the field of
neurosurgery not only because it is easy to use and
possesses great tensile strength, but also it exhibits
no neurotoxicity like other gluing products (8,10). FG
has been utilized in vascular surgery to minimize the
amount of vessel trauma and foreign body reaction
by decreasing the number of sutures necessary to

Table 1. Comparison of patency between right and
left femoral arteries.

Right Side Left Side Total
Stage|. 11 (73%) 15 (94%) 26 (84%)
Stage Il. 4 (27%) 1 (6%) 5 (16%)

p= 0,15 (Fisher’s exact chi-square test).

Stage | No stenosis at the anastomosis side
or less then 50%
stenosis.
Stage I 50% or more stenosis at the anas-
tomosis side.
Right Side Microanastomosis with fibrin glue.
Left Side Microanastomosis with  classical

technique.
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Figure 4. The appearance eosinophilic infiltration
in the anastomotic side. HE, X 100.

achieve a technically satisfactory arterial anas-
tomosis and to reduce the duration of operative in-
tervention (3,4,7,13). Using the technique of FG, we
obtained a significant reduction (about % 40) of
clampage time of the femoral artery.

According to Macchiarelli and co-workers (2) the
structural changes occurring in the intimal layer li-
ning the anastomotic site divided into three phases:
1) Early phase (1- 7 days) in which the degenerative
phenomena of the injured endothelial cells were pre-
dominant. These phenomena were characterized by
the presence of a high number of damaged en-
dothelial cells and of large disendothelialized areas.
2) Intermediate phase (7- 30 days) in which re-
generative figures were predominant. 3) Stabilization
phase (60- 365 days), characterized by ame-
lioration of the endothelial cell arrangement and
structure, and persistence of the alterations of the
vessel caliber. '

Although the anastomotic site appeared comp-
letely covered by new endothelium after 30 to 60
days, nevertheless, endothelial cell morphology nor-
malized only after 60 to 120 days. Furthermore, ar-
terial wall thickening and occasional intraluminal ca-
liber reduction were observed also after 180 to 365
days. During the first ten days postoperatively fo-
reign- body reaction was seen (7) and up to 3 weeks
after the operation lymphocytes and eosinophilic gra-
nulocytes were found in the adventisia and these
participated in the reduction of the FG (1). According
to Brunner (1), the inflammatory response have inc-

.reased following the use of FG but Haase and
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Figure 5. he foreign body giants cells in the anas-
tomotic region. HE, X 40.

Bschorer (14, 15) have found no significant dif-
ference in the inflammatory response between se-
aled and non- sealed sites. According to Kletter, (8)
foreign body giant cells were increased in non- se-
aled site.

We have done histologic examination at the first
week postoperatively, so it was the end of the early
phase and the beginning of the intermediate phase.
Therefore we observed both disendothelialization
and regenerative figures. Our results have supported
the findings of Bschorer (14). We have not found inc-
reased foreign body giant cells in non- sealed site.
Although it was statistically not significant, stenotic
thrombosis rate was slightly higher in sealed site.
According to Bschorer (14), regeneration in non- se-
aled anastomoses was complete at 4 days after sur-
gery in contrast to 6 days in sealed anastomoses. A
combination of thrombotic layers in sealed vessels
and impaired regeneration of endothelial defects inc-
reased the occlusive thrombosis rate at 36 h after
surgery. Kletter (8) have claimed that FG leads to a
better physiological healing process than sutures,
but Bschorer’s and our findings did not support it.

Although our angiographic results were sta-
tistically similar between the two sites, late phase an-
giographic studies will supply more information
about the stenosis and occlusion rates. Our study
was the second angiographic examination in an ani-
mal experiment (16).

Caneschi and Aksik (13,17) reported good re-
sults in extraintracranial anastomosis with fibrin
glue. In our animal experiment, the gluing of small
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vessels was shown to be a reliable method. Ad-
ditionally, in extraintracranial arterial bypass ope-
ration, FG give the chance to perform anastomoses
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