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Table 1. Size Change of Aneurysm after Balloon Occlusion

. MR Case Follow-up  Reduction Case Follow-up  Reduction
No. Period (mon) Rate (%) No. Period (mon) Rate (%)
1 1 0 6 0.3 0
15 0 0.9 0
5.3 0 35 0
CT 21 50 50 0
, 34 50 86 0
. MR 97 0
2 0.8 0 7 2 50
11.3 44 24 100
44 100
3 8.5 50 8 45 0
4 2.3 0 6 37.3
T 8.6 0
» MR 5 28 0o 9 0.4 0
, MR 3.4 0 1 314
.CT MR 6 5.5 -20.6* 2.3 77.1
- - 13.5 0
(peripheral rim enhancement) 28 301
CT, MR, MR 120 64

MR 9 Case 1,2,3,4 : spontaneous internal carotid aneurysm below the

level of opthalmic artery
Case 5,6 : spontaneous internal carotid aneurysm above the level
of opthalmic artery
Case 7,8,9 : traumatic pseudoaneurysm of internal carotid artery
12 *: Negative value means that the size of aneurym increased from
, the preembolization state.

Fig. 1. Internal carotid aneurysm arising from cavernous portion showing slow decrease in size during long-term follow-up after
balloon occlusion (case 1).

A. Precontrast MR 5 months after balloon occlusion : The aneurysm demonstrates complete thrombosis and heterogeneous high
signal without change of size.

B. Precontrast MR 21 months after balloon occlusion : The size of aneurysm (arrows) decreased to 50% of initial state and shows
lobulated shape.

C. Precontrast MR 34 months after balloon occlusion : The size of aneurysm (arrows) shows no interval change, comparing with
CT scan examed 21 months after balloon occlusion.

— 1044 —



1999;40: 1041-1049

2 . |
1 22 (11). 81% (17/21)
26.7% 2 19% (4/21) . 29%
30.1% (Fig. 3). 1 (6/21)
8 25 cm
(Fig. 4).
, (mycotic)
(12,13). 75% (15/20)

A
Fig. 2. Traumatic pseudoaneurysm rapidly decreased in size after balloon occlusion (case 9).

A. Initial angiogram : 3.5 cm sized aneurysm is located in cervical portion of internal carotid artery.

B. Postcontrast CT scan 30 days after balloon occlusion : The completely thrombosed low density aneurysm (arrows) decreased in
size.

C.Postcontrast CT scan 70 days after balloon occlusion : The aneurysm (arrows) decreased in size to 77.1% of initial state.

A

Fig. 3. Complete thrombosis of aneurysm is considerably delayed in ones arising from the supraclinoid portion of the internal
carotid artery (case 5).

A. Initial CT scan before balloon occlusion: Internal carotid aneurysm of supraclinoid portion shows homogeneous enhancement
without thrombosis.

B. Postcontrast CT scan 5.5 months after balloon occlusion: Nonthrombosed portion of aneurysm shows contrast enhancement.
The size of aneurysm increased to 26.7 % of initial state.

C.Postcontrast CT scan 2 years and 4 months after balloon occlusion: The aneurysm has completely thrombosed without portions
of contrast enhancement. The size of the aneurysm increased to 30.1% of initial state.
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A C

Fig. 4. Internal carotid aneurysm arising from supraclinoid portions with remaining incompletely thrombosed state. The a-
neurysm size showed no change for a long time after balloon occlusion (case 6).

A Initial postcontrast scan: Three cm sized aneurysm arising from supraclinoid portion of the internal carotid artery showed cen-
tral enhanced portion (arrow) and peripheral thrombosed portion with low density.

B. Postcontrast CT scan 3 years after balloon occlusion: Contrast enhanced portion (arrow) within the aneurysm sac decreased s-
lightly in size. However, the size of aneurysm showed no interval change.

C. Postcontrast T1-weighted image after 8 years of balloon occlusion : Contrast enhanced portion (arrow) of the aneurysm still re-
mains. The aneurysm shows no change of size and the thrombosed portion with high signal remain 8 years after balloon occlu-
sion.
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Balloon Occlusion Therapy of the Internal
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Purpose : The author has studied the clinical results of CT and MR findings of proximal carotid artery occlu-
sion using detachable balloons in the treatement of unclippable internal carotid (IC) aneurysms.

Materials and Methods : From 1987 to 1995, twenty-eight patients with IC aneurysms were treated by proxi-
mal artery occlusion with detachable balloons. Of these patients, 4 had aneurysms arising from the supracli-
noid portion of the IC artery, 23 had aneuryms arising from cavernous portion of the IC artery, and one had a-
neurysm arising from cervical portion of the IC artery. Of the 28 patients, 7 patients without CT or MR exami-
nations were excluded in this study. The mean follow-up period was 18.6 months. The causes of aneurysm
formation were spontaneous in 17 cases and traumatic in 4 cases.

Results : Of 20 patients with aneurysms arising from supraclinoid and cavernous portion of the IC artery, 16
patients (80%) had cranial nerve symptoms by mass effect. Five patients had epistaxis (3 patient), carotid cav-
ernous fistula (1 patient) or subarachnoid hemorrhage (1 patient) due to aneurysm rupture. Two patients, each
with aneuryms arising from supraclinoid and cervical portion of carotid artery had 9th and 12th cranial nerve
symptom. There were three instances of complication after permanent occlusion; two patients had subarach-
noid and intracerebral hemorrhage by aneurysm rupture and expired. One patient had ischemia of posterior
cerebral artery teritorry after one day. Delayed ischemic event did not occur during the follow-up period. All
aneurysms of the carotid artery below the level of ophthalmic artery presented radiographic proof of complete
thrombosis within two months. However, complete thrombosis of aneurysm was considerably delayed in two
aneurysms arising from the supraclinoid portion of the carotid artery. In long-term follow-up study, complete-
ly thrombosed aneurysms decreased in size slowly. But incompletely thrombosed aneurysms did not decrease
in size for a long time and began to contract after formation of complete thrombosis. All three traumatic
pseudoaneuryms characteristically decreased in size rapidly, comparing with spontaneous aneurysms.
Conclusion : In conclusion, proximal IC balloon occlusion for unclippable IC aneurysms is a convenient, safe,
and effective way of producing aneurysm obliteration. Longer-term follow-up study is needed for incomplete-
ly thrombosed aneuryms after balloon occlusion of the proximal IC artery.

Index words : Aneurysm, carotid
Catheter and catheterization
Aneurysm, therapy

Address reprint requests to : Dong-lk Kim, M.D., Department of Diagnostic Radiology, Yonsei University College of Medicine,
#134 Shinchon-dong, Seodaemun-ku, Seoul, 120-752, Korea.
Tel. 82-2-361-5837 Fax. 82-2-393-3035

— 1049




