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Production of Experimental Aneurysms at a Surgically 
Created Arterial Bifurcation 
Mark D. Forrest1 and Gerald V. O'Reilly 

Several techniques have been used to produce experimen
tal berry aneurysms in animals. Intracranial aneurysms have 
developed spontaneously in rats made hypertensive and fed 
on a lathyrogen diet [1] . Aneurysms have been induced on 
canine carotid arteries by the intramural injection of sclerosing 
agents [2] . However, the majority of experimental aneurysms 
have been manufactured surgically by grafting a vein pouch 
or vein patch onto the wall of an artery, resulting in a sidewall 
aneurysm [3-5] . This article describes a surgical method for 
producing an aneurysm in rabbits at an arterial bifurcation in 
the common carotid artery, a vessel similar in size to the 
proximal human middle cerebral artery. The model resembles 
a berry aneurysm both dynamically and radiographically , and 
is useful for developing endovascular therapeutic techniques. 

Materials and Methods 

New Zealand white rabbits weighing 4-5 kg were anesthetized 
with intramuscular ketamine,* 35 mgjkg, and xylazine,t 5 mgjkg. 
Each surgical procedure was performed under sterile conditions with 
the aid of an operating microscope. 

A midline incision was made in the rabbit 's neck extending from 
the manubrium sterni to the level of the angle of the jaw. A 2-cm 
segment of the right external jugular vein or one of its tributaries (the 
anterior or posterior facial veins) was isolated and any side branches 
ligated. The proximal end of the segment was divided transversely, 
while the distal end was divided obliquely. A 5-mm longitudinal cut 
was made in the V-shaped tail at the distal end of the segment (Fig . 
1 A) . The vein segment was then placed in heparinized saline (20 IU/ 
ml) at room temperature. A 6-cm length of the left common carotid 
artery was exposed and any branches proximal to the origin of the 
left internal carotid artery were ligated. The carotid artery was then 
ligated at the proximal end of the exposure. An atraumatic vascular 
clamp was placed 1 em distal to the ligature. The artery was divided 
and a wedge of vessel was cut from the medial corner of the clamped 
distal portion of the artery (Fig . 1 B) . 

The right common carotid artery was now exposed and the left 
carotid artery lifted over the trachea to meet it. A 6-mm-long elliptical 
arteriotomy [6] was made in the right carotid artery. A partial end-to
side anastomosis of the left carotid artery to the arteriotomy was 
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Fig. 1.-lllustrations depicting stages of grafting vein pouch to surgically 
constructed arterial bifurcation. 

A, 5-mm cut (dotted line) is made in V-shaped end of vein segment. 
B, Wedge is cut from medial corner of left common carotid artery and 

elliptical arteriotomy made in right common carotid artery. 
C, Partial end-to-side anastomosis of left common carotid artery to right 

common carotid artery is pertormed by using interrupted 10·0 monofila· 
men! nylon sutures. 

D, Vein segment is sutured to notch formed by anastomosis and open 
end of vein ligated with 5·0 silk suture to create aneurysm dome. 

This work was supported by U.S. Public Health Service grant R01 HL29672 from the National Institutes of Health. 
' Both authors: Department of Radiology, Harvard Medical School, and Beth Israel Hospital, 330 Brookline Ave., Boston , MA 92215. Address reprint requests 

to G. V. O'Reilly. 

AJNR 10:400-402, March/ April1989 01 95-61 08/89/1002-0400 © American Society of Neuroradiology 



AJNR:1 0, March/April 1989 ARTERIAL BIFURCATION ANEURYSMS 401 

Fig. 2.-Experi
mental aneurysm at 
arterial bifurcation 
on rabbit carotid ar
tery immediately af
ter surgical produc
tion. Aneurysm is 4 
mm long and 3 mm 
wide. 

performed by using interrupted 1 0-0 monofilament nylon sutures (Fig. 
1 C). The vein segment was then sutured to the notch formed by the 
anastomosis (Fig. 1 D). The free end of the vein segment was ligated 
with 5-0 silk , creating the dome of the aneurysm. All the clamps were 
then removed to allow filling of the vein pouch with blood (Fig . 2) . A 
small polyethylene sheet was folded over the anastomosis site to 
control minor bleeding from the suture line. Once bleeding ceased , 
the sheet was removed. Any ligated side branches on the vein pouch 
were coated with a very small drop of cyanoacrylate glue. ~ This 
strengthened the ligated side branch to reduce the risk of its rupture . 
Care was taken not to apply the adhesive to the aneurysm wall. After 
the procedure the rabbit was placed on a heating pad for an hour. 

Transfemoral carotid angiography was performed on each rabbit 
at a time varying from 1-1 0 weeks after aneurysm construction (Fig. 
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3) . The aneurysm model was used to develop endovascular laser 
techniques of aneurysm ablation being studied in our laboratory [7]. 

Results 

Three hours of surgical time were needed to construct each 
arterial bifurcation and aneurysm. Despite both carotid arter
ies being clamped simultaneously for at least 1 hr during the 
procedure , no neurologic complications ensued in any of the 
rabbits due to excellent compensatory blood flow to the brain 
through the vertebral arteries. Forty-five experimental aneu
rysms were constructed and 35 rabbits survived , all but one 
having a patent aneurysm. No signs of morbidity were present 
in the surviving rabbits. Seven rabbits died from hemorrhagic 
pneumonia within 2 days of the surgery. Two rabbits died 
from postoperative bleeding in the neck caused by a rupture 
of the vein pouch at the site of a ligated side branch . One 
rabbit died from a hemorrhage at the anastomosis site due to 
an inadequate number of sutures. 

Angiography demonstrated spontaneous aneurysm throm
bosis in one rabbit. In a second rabbit the left carotid artery 
was found to be occluded, although the aneurysm itself was 
patent. Both these complications were detected 1 week after 
the surgery. By angiography the dimensions of the 34 patent 
aneurysms ranged from 3.5-12 mm in length and 3-8 mm in 
width . An external jugular vein graft produced an aneurysm 
4-8 mm wide. A segment of the anterior or posterior facial 
veins produced an aneurysm 3-5 mm wide. Most aneurysm 
necks were 2-3 mm in diameter (range, 2-5 mm). No notice
able change in aneurysm size or shape was identified between 
the operative and angiographic appearances, although serial 
angiography was not performed. The majority of the aneu
rysms were subjected to endovascular laser treatment within 

c 
Fig. 3.-Transfemoral right common carotid arteriography in three rabbits (oblique projection) demonstrating patent vein pouch aneurysm at arterial 

bifurcation formed by surgical anastomosis of common carotid arteries. 
A, Aneurysm is 5 mm long and 3 mm wide. 
8, Aneurysm is 8 mm long and 4 mm wide. 
C, Aneurysm is 10 mm long and 8 mm wide. 
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1 or 2 weeks of production , but some were left untreated for 
as long as 1 0 weeks. 

Discussion 

The availability of an experimental aneurysm situated at an 
arterial bifurcation is important because this is the site of 
many human intracranial berry aneurysms. Until now such an 
aneurysm model has been difficult to produce because of 
significant animal morbidity and aneurysm thrombosis [3, 8]. 
Our model has demonstrated low morbidity and consistent 
aneurysm patency, which we believe is related to the method 
of surgical anastomosis. The elliptical arteriotomy in the recip
ient vessel and the wedge cut from the corner of the mobilized 
artery provided a suitably wide orifice through which blood 
could flow into and out of the vein pouch , as well as into the 
transposed left carotid artery. By using this technique we 
have created experimental aneurysms of various diameters 
ranging from 3-10 mm. We selected the rabbit model because 
its common carotid arteries were similar in caliber to vessels 
of the human circle of Willis. 

Two fatal aneurysm ruptures occurred early in our series, 
which, while adding a realistic quality to the model , were 
undesirable. The problem was subsequently corrected by 
applying a minute drop of liquid polymer to the weak portions 
of the pouch (i.e., the ligated side branches) at the time of 
surgery. All the aneurysms without immediate surgical com
plications remained patent until the time of treatment , in some 
instances for as long as 1 0 weeks. This compares favorably 
with the best results obtained in previous work, in which we 
demonstrated the effectiveness in sustaining aneurysm pa-

tency for 7 weeks by using an elliptical as opposed to a linear 
arteriotomy in the parent vessel [6]. 

Our bifurcation aneurysms were anatomically positioned to 
be accessible for subsequent treatment by intravascular cath
eter techniques. Small-diameter catheters could be readily 
navigated under fluoroscopic control into the aneurysm 
necks. The catheter lengths employed were approximately 
the same as those for a direct carotid approach in the balloon 
treatment of human berry aneurysms [9]. These features 
make the model suitable for the development of new methods 
of aneurysm ablation, as well as for practicing detachable 
balloon techniques of aneurysm occlusion. 
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