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= Abstract=
Microsurgical Creation of Aneurysms in the Carotid Artery of Rats

In Woo Park, M.D., Man Bin Yim, M.D., Eun Ik Son, M.D,,
Dong Won Kim, M.D,, In Hong Kim, M.D., Kun Young Kwon, M.D.**
Department of Neurosurgery and Pathology,** School of Medicine,

Keimyung University, Taegu, Korea

To investigate the role of internal elastic lamina in the formation of an aneurysm and
the pathological progression of the aneurysmal wall and neck area. in a series of 32 adult
rats, a small discrete mechanical lesion was made following an arteriotomy on the common
carotid artery. Through the arteriotomy site, the lesion was made in the intima of the opposite
side of the arterial wall by microsurgical technique at the proximal site to the bifurcation
of the common carotid artery. Surgical sites of vessels were inspected grossly and light
microscopically at intervals of 1. 4. 8 and 12 weeks(each group : 8 animals).

Among the 32 animals, well defined aneurysms were seen in 15.

In histological examination of the aneurysms, the internal elastic lamina almost disappea-
red or fragmented at the level of the aneurysmal neck. The aneurysmal wall was composed
of only collagen fibers without evidence of elastic fibers. The aneurysmal wall and neck
thickened progressively with collagen deposits. These aneurysms were similar to the human
aneurysm histologically.

This technique provides an experimental surgical formation of aneurysm and lends sup-
port to the important role of internal elastic lamina in the formation of an aneurysm. This
experiment also showed progressive thickening of the aneurysmal wall with collagen deposits.

KEY WORDS : Experimental aneurysm - Microsurgical technique * Carotid artery * Patho-
genesis * Internal elastic lamina * Collagen deposit.
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Fig. 1. The method of microsurgical creation of aneurysm. The common carotid artery(CCA), internal
carotid artery and external carotid artery were exposed. The first temporary clip, just proximal

to the bifurcation, and the second temporary clip, 1.0~1.5cm proximal to the first temporary
clip, were applied on CCA. A linear arteriotomy, about 6mm in length, performed on CCA between
the first and the second temporary clips (A). A small descrete mechanical lesion was made in
the inner layer of the opposite side of the arterial wall until the muscle layer through the arteriotomy

site (B).
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Fig. 2. Operative photograph of an experimental
aneurysm.
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Table 1. Rates of aneurysmal creation in each group

Aneurysm( cases) Vessel
Group — None .
Well defined Small or suspicious occlusion
1 week(N*=38) 4 3 1
4 week(N=38) 3 4 1
8 week(N=8) 3 1 1 3
12 week(N=38) 5 1 2
Total(N=382) 15 9 3
* . number of experimental animal
Table 2. Size, shape and color of aneurysms
Mean Shape Color
Group size(mm) Oval Fusiform Reddish Yellow
1 week(N*=4) 1.23 3 1 4
4 week(N=3) 1.40 3
8 week(N=3) 1.33 1
12 week(N=15) 2.10 3 1
Total(N=15) 1.57 10 5 10

* : number of experimental animal

152014 7Pg BRT SRR A2 HE o
£2 17 2 43PN BomeH FAFI
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&4o) 710% YA E 130149 AL F
Ax JYE £ dde AHE IUH(Table 1).

2. §A59) A2t Aol BE 37 L 472
SE

B4 FAF/ BHE A5 2718 2F

Table 3. Summary of microscopic findings of experimental aneurysms in each group

m 1 week 4 week 8 week 12 week
Findings
Internal elastic (=) or (=) or (=) or (=) or
lamina splitting splitting fragmentation fragmentation
Aneurysmal wall
Elastic fiber (=) (=) (-) =)
Increased collagen (+) (++) (+++) (+++)
fiber & thickening
Aneurysmal neck
Intimal & subintimal (+) (++) (++4) (+++)
thickening
Endo[helia]' (=) (+)focally (-) (=)
regeneration
Collagen deposit (+) (++) (+++) (++++)
in the media
Thrombus (+)occasionally (-) ) (-)
Inflammation (+ )focally - (=) (=)

around suture

material

— 459 —



F ub 15, 4F, 85, 23T A B7A77} 4G
1.23, 1.40, 1.33, 2.10mmYP L, A 15749 FF
A71= 1.57TmmEMN 123 Fl A 27)7F 714 A
Fele d&o] 15715 10712 ghoy 8§24
e waaol o B 12F T e 5709 F
WFF 2h7 BFEGoIUT. FHF 47 ]
FHAME BEF B240oy 1 099 ¥E
dME BEFHoZ =3NS HE o7 gt
(Table 2).

3. 49A SURe) za%H AU ARAH
of e x2S W

gag 977 ¥4 oS

A FAFT 3

c)

4E P98 Fo2 5L Yoz FANY U
avm zAAR, FAFe ¥ L due 27
A, YATAAR G FUe EAARE B2
a}ﬁJ_, obgd ZHLAY A7) He
#sqct

AeuTe $4R 248 ASANE 27
AN o edso} 2AAAY BE Fe ¥
9 278 At A5 Yoo ndd g
gpzA02g F490) A2 BAYEFE B
2% 4 9o 1520 vimste 47, 87 ¥
2@ AE RAYRe Z7t2 FAFY 4
o) FHAAE Ae BHY & AU FARY

Fig. 3. Histopathological findings of experimental aneurysm(longitudinal section).

a) One week after microsurgical creation of aneurysm. The aneurysmal vessel shows irregular
inner surface of the wall{arrow heads) and contains a thrombus(asterisk). (H & EX40)

b) Four weeks after microsurgical creaton of aneurysm. The aneurysmal wall is made up
of collagen and fibrotic tissue without evidence of elastic fibers. Also abrupt defect of
elastic fibers is noted(arrow heads). (Elastic stainX 100)

¢) Eight weeks after microsurgical creation of aneurysm. Fragmentation(arrow heads) of elas-
tic fibers are seen in the neck portion of the aneurysmal sac. (Elastic stainX 100)

d) Twelve weeks after microsurgical creation of aneurysm. The thickened aneurysmal wall
with collagen deposition(arrow heads) is seen. (H & EX40)
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Fig. 4. Comparison of histopathological findings bet-
ween experimental aneurysm and human
aneurysm.

a) and b) Twelve weeks after microsurgical
creation of aneurysms(cross section). The
aneurysmal wall shows disappearance of
elastic fibers and deposition of collagenous
tissue(arrow head). a) Elastic stainX40.
b) H & E stainX40.

¢) In human case, the aneurysmal wall is thic-
kened and composed of only collagenous
tissue. Histologically, the aneurysmal wall
is similar to experimental aneurysm. H &
EX100



Table 4. Relation between aneurysmal creation and internal elastic lamina

Internal elastic lamina Aneurysm

Well defined Small or suspicious None
None with cutting 4 0
Splitting or fragmentation 2 1
Exist without cutting 1(6.7)* 3(83.3) 2(66.7)
Inadequate specimen 0 0
Total 9 3

* . numbers of aneurysm
i )=%
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b)
Fig. 5. The role of internal elastic lamina in the formatdon of aneurysm.
a) Longitudinal section shows well preserved elastic fibers(arrow head) and no aneurysmal
formation. (H & EX100)
b) Longitudinal section shows aneurysmal bulging at the defect sites of internal elastic lamina
(arrow heads) and no aneurysmal bulging at the preserving site of internal elastic lamina
(arrow). (Elastic stainX40)
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