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@Abstract@®

Objective: The risk of rebleeding and the rate of retreatment are reportedly higher in ruptured cerebral aneurysms treated with endovascular
coiling than in those treated with surgical clipping. In this study, we evaluated the frequency and risk factors of recanalization on angiograms
after embolization of ruptured and unruptured cerebral aneurysms.
Methods: From April 2001 to December 2003, we performed endovascular embolization on 30 ruptured and 52 unruptured aneurysms. We
included 18 ruptured and 40 unruptured aneurysms, which subsequently ruptured, underwent retreatment within 5 years, or were followed up
for more than 5 years. We evaluated risk factors of recanalization in terms of location, size, ratio of dome to neck, volume embolization ratio
(VER), and remnant flow into aneurysms immediately after embolization.
Results: Nine (50.0%) ruptured and 11 (27.5%) unruptured aneurysms were recanalized on angiograms. We attempted retreatment for 5
recurrent aneurysms, and were unsuccessful inserting any coils in 3 aneurysms. Recanalization on subsequent angiograms was rare in cases,
that were not recanalized on angiograms at 6 months (ruptured aneurysms : 0% (0/6 cases), versus unruptured aneurysms : 6.7% (2/30
cases). VER was the significant risk factor in recanalization of unruptured aneurysms. There were significant differences between VER and
recanalization in unruptured aneuryms (p=0.027), but no significant risk factor related to recanalization in ruptured aneurysms.
Conclusions: Recanalization of unruptured aneurysms was more frequent in cases of low VER than in cases of high VER. It is difficult to
predict recurrence and rebleeding of ruptured aneurysms treated with high VER. Long-term results of both ruptured and unruptured aneurysms
are considered favorable, if there is no recanalization on angiograms at 6 months.
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Table 1

Location of ruptured and unruptured aneurysms
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Abbreviations Acom : anterior communicating artery, BA : basilar artery,

ICA : internal carotid artery
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Fig. 1 Representative case

A:

B:

CT scan of a 51-year-old man on the first admission
reveals diffuse subarachnoid hemorrhage.

Initial angiogram shows an aneurysm arising from the
left internal carotid artery-posterior communicating
artery bifurcation.

! Angiogram immediately after the first embolization

demonstrates the complete obliteration of the aneurysm.

: Orifice of the aneurysm is slightly opened on angiogram

19 days after the first embolization.

! Angiogram at 6 months after the embolization shows

major recanalization of the aneurysm.

Fig. 2 Representative case

A:

CT scan of a 73-year-old woman on the first admission
reveals diffuse subarachnoid hemorrhage with
intracerebral hematoma in the left temporal lobe and
intraventricular hematoma.

: Initial angiogram shows an aneurysm arising from the

left internal carotid artery-posterior communicating
artery bifurcation.

* Angiogram immediately after the first embolization

demonstrates the complete obliteration of the aneurysm.

: Angiogram at 6 months demonstrates major recanalization

of the aneurysm.

* Angiogram immediately after the second embolization

performed 7 months after the first treatment. She
died of the second subarachnoid hemorrhage at 26
months after the first hemorrhage.
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Fig. 3 Results of follow-up angiography on ruptured aneurysms
Table 2 Analysis of recanalization after embolization of ruptured aneurysms
With recanalization Without recanalization
P value
(n=9) (n=9)
Age 62.2 59.3 0.595
Sex (male : female) 6:3 2:7 0.058
Location 0.733
ICA 4 5
Acom 4 2
BA 1 1
others 0 1
Aneurysm size (mm) 8.05 8.01 0.980
Neck size (mm) 3.67 3.28 0.484
Aspect ratio (dome/neck) 2.37 242 0.891
Remodeling technique (no : balloon) 8:8 1:1 1.000
VER (%) 27.12 29.86 0.522
CO:NR:BF 4:4:1 4:5:0 0.574
Abbreviations Acom : anterior communicating artery, BA : basilar artery, BF : body filling,

CO : complete occlusion, ICA : internal carotid artery, NR : neck remnant,

VER : volume embolization ratio

T : number of patients and that of the balloons used for remodeling technique
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Angiograms Subsequent
6 months later angiograms
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Fig. 4 Results of angiographic follow-up on unruptured aneurysms

Table 3 Analysis of recanalization after embolization of unruptured aneurysms

With recanalization Without recanalization P value
(n=11) (n=29)
Age 58.9 57.5 0.785
Sex (male : female) 1: 7:22 0.288
Location 0.794
ICA 7 16
Acom 0 2
BA 3 7
others 1 4
Aneurysm size (mm) 9.74 6.90 0.140
Neck size (mm) 4.83 3.75 0.273
Aspect ratio (dome/neck) 2.06 1.93 0.633
Remodeling technique (no : balloon : stent) 7:4:0 17:9:3 0.538
VER (%) 19.07 26.10 0.027*
CO:NR: BF 4:6:1 15:11:3 0.629

Abbreviations Acom : anterior communicating artery, BA : basilar artery, BF : body filling, CO : complete occlusion,

ICA : internal carotid artery, NR : neck remnant, VER : volume embolization ratio

*significantly different on univariate analysis (p<0.05)

T : number of patients and that of the balloons and stents used for remodeling technique
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