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Abstract

Background. Balloon angioplasty has recently been

applied to cerebral arteries but its influences on

cerebral vessels are still unknown in detail.

Materials and Methods. Balloon angioplasty was

.

performed on 20 canine basilar arteries . Each
artery was subjected to either one(six dogs) ,three
(e1ght dogs) or ten (six dogs) balloon inflations of
one-minute at three atmospheres using a 1.5
French balloon catheter. Angiograms were
performed immediately after, one hour, two weeks
and four weeks after angioplasty. Specimens were
obtained from both angioplasty segments and
non-angioplasty segments of the basilar arteries
after perfusion fixation two hours(six dogs), two
weeks(eight dogs) and four weeks (six dogs) after
angioplasty . In addition to histological
observations , the arterial diameter was measured on
the angiograms and number of endothelial cells and

smooth muscle cells were counted . Then ,area of the




vascular lumen (AL), area of the media (AM) and
thickness rate of the media (TM) on the cross
section were analyzed morphometrically.

Results. Stenoses of the basilar artery were
frequently observed on angiograms . Histological
and morphometrical findings of angioplasty
segments at two hours revealed wall irregularity,
medial split ,slight platelet deposition and decrease
in the number of endothelial cells ( p< 0.01). At
two weeks , smooth muscle cells were decreased (
p< 0.03) and were replaced by fibrosis, but
endothelial cells had regenerated to the baseline. AL
was decreased(p< 0.01) and TM was increased(p<
0.01). At four weeks , fibrotic change ,decrease in
smooth muscle cells ( p< 0.002) and increase in TM
(p< 0.03 ) remained . Marked mural thrombus was
observed in two cases at two weeks and 4 weeks.

Conclusions. Balloon angioplasty caused various

unfavorable changes on the canine basilar arteries

both in acute and in chronic stage.This should be




taken 1nto consideration on balloon angioplasty on

cerebral vessels.
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Legends
Tablel
Summary of the cases showing the examination
timing after angioplasty and the condition of
balloon inflation (inflation pressure, inflation

time and number of times of inflation )

Table?2
Histological changes due tobaloonangioplasty.
~ .absent, -+ stight s ++ moderate

+++ marked

Fig.}
Canine vertebrobasilar arterial angiogram in
anteroposterior projection.The ventral spinal
artery arising from the vertebral artery joins
the opposit one at ventral subarachnoid space of
spinal cord. This joined artery leads to the
basilar artery beyond anastomotic

cerebrospinal circle. A balloon catheter was
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Fig

introduced to the basilar artery via one of these
ventral spinal arteries

PCALDOSIERIOL Cerebiat aftery « » P com. Al
posterior communicating artery , MCA : middle
cerebral artery , E: endotracheal tube, N: a

needle 3cm long as a scale

. e

Morphometrical analysis of canine basilar
arteries. Area of the media(AM) and length of
the internal elastic lamina (L1) were measured
on the cross section.Then ,after
standardization, internal radius (R1), area of
the vascular lumen(AL), thickness of the
media(DM) and thickness rate of the media (Twm)
were calculatedby these expressions .The intima
and the adventitia were excluded from this
analysis because of extreme thinning of the
intima and frequent mechanical artifacts of the

adventitia.
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Fig.3

Change(%) of vascular diameter on angiograms
Frequent decrease in diameter are observed,
but it shows no definite correlation between the

diameter and the number of times of inflation

Fig.4

Serial angiograms of a case in the two hour
group. The basilar artery before angioplasty
(A) and balloon inflation during angioplasty (B:
arrows ) .Severe stenosis occured immediately
after angioplasty (C: arrow) and improved at

one hour (D: arrow ).

Fig.5

Serial angiograms of a case in the two week
group. Slight stenosis was recognized
immediately after and one hour after
angioplasty (C, D: arrows ) and it aggravated

after two weeks (E: arrow &




N
N

Fig.6
Serial angiograms of a case in the four week
group . Only slight stenosis was seen
immediately after and one hour after
angioplasty (C, D: arrows), but diffuse

stenosis was observed after four weeks (E).

Fig.7
Summary of the changes (%) of vascular
diameter to the baseline(before angioplasty) on
angiograms of each examined period .Decrease
in diameter is most prominent after two weeks
and it improves after four weeks,but it is not
statiscally significant among four

groups(*).Points andbars are means *standard

deviation.




Fig.8

Micrographs of an examination of two hours
after angioplasty . Non-angioplasty segment
shows uniform thickness of the wall ( Panel A:
elastica-Masson stain X40, Panel B: H-E stain
X320). Angioplasty segment shows wall
thinning (arrow heads:Panel C elastica- Masson
stain X40), medial splitting (long arrow) , wavy
appearance of the internal elastic lamina (short
arrows) , cork-screw appearances of smooth
muscle cell nuclei
( arrows:Panel D H-E stainX320) and
disappearance of endothelial nuclei

L: vascular lumen, E: endothelial cell |,

M: the media, SMC: smooth muscle cell,

AD: the adventitia, EL:the internal elastic

lamina
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Pig
Transmission electron micrographs of an
examination two hours after angioplasty X3000 .
Panel A: Normal endothelial cells (E)are
observed at non-angioplasty segment . Panel B:
Endothelial cells are absent and platelet
deposition (arrows) is recognized at

angioplasty segment.

Fig.10

Micrographs of an examination two weeks after
angioplasty . (elastica-Masson stain, Panel A,
£ mX40, Panel B, D :X320) Non- angioplasty
segment shows normal structure (Panel A,B)
Angioplasty segment reveals markedly
stenosed lumen with the thickend media (Panel
C), a decrease of smooth muscle cells , fibrosis,

and wavy appearance of the internal elastic

lamina (Panel D).




Fig.11
Micrographs of an examination four weeks after
angioplasty . ( Panel A, C :X40, Panel B, D-
X320) Angioplasty segment shows a marked
decrease in the number of smooth muscle cells ,
fibrosis, the slightly thickend intima (I) ,
endothelial proliferation (arrows) and mural
thrombus due to platelet aggregation (Panel A,
B). These histological changes are also
demonstrated at non- angioplasty segment to

some extent (Panel C,. D).

Fig. 12
Number of nuclei of endothelilal cells .
Angioplasty segments show a significant
decrease compared to non-angioplasty segments
after two hours (p<0.01), but no significant
differences are observed after two and four

weeks.

58




Fig. 13

Number of nuclei of smooth muscle cells per
0.lmm” on sections. It reveals no significant
difference after two hours, but a significant
decrease at angioplasty segments after two

weeks (p<0.03) and also four weeks (p<0.002)

Fig.14

Morphometric analysis of the basilar artery
In cross section. Area of the vascular lumen of
angioplasty segments is significantly reduced
than that of non-angioplasty segments after two
weeks (p<0.01).Thickness rate of the media is
significantly larger after 2 weeks (p<0.01) and

4 weeks (p<0.03). Area of the media shows no

significant differences in every period.
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Fig. 14










