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Coil embolization of small aneurysms with a maximum diameter of 3mm
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@Abstract@®

Objectives: Small aneurysmal size is a risk factor for procedure-related rupture during coil embolization and the treatment of small
aneurysms is still controversial. We evaluated 13 small aneurysms treated by coil embolization, and discussed the technical aspects, safety
and angiographic follow-up outcomes of the treatment. Moreover, the volume rate and duration of procedures were evaluated comparing the
treatment with only Guglielmi detachable coil (GDC) and the treatment with newer coils with or without GDC.
Methods: Between February 2005 and February 2009, 97 aneurysms were embolized with coils. Of those 97 aneurysms, thirteen small
aneurysms with a maximum diameter of 3mm were found in twelve patients and included in this study. These aneurysms comprised 8
ruptured and 5 unruptured aneurysms. Treatment outcome, procedure-related complications and completeness of occlusion during the follow-
up period were investigated in relation to the kind and characteristics of the coils.
Results: All 13 small aneurysms could be embolized. Follow-up period was 22.8 months. Complications were one procedure-related
rupture and one thrombo-embolism. There was no rupture of occluded aneurysms during the follow-up period. Of the 13 aneurysms, 5 were
completely occluded, and 8 were incompletely occluded on the angiogram just after the procedure. Incompletely-occluded 4 aneurysms
showed progression to complete occlusion on the follow-up angiogram. The mean duration of procedure was reduced and the mean volume
embolization rate increased when embolized with newer coils than GDC.
Conclusions: Although endovascular coil embolization of small aneurysms still holds a high risk of procedure-related rupture, the technical
and material improvement has enabled us in the last few years to treat them more safely and simply.
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Table 1 Clinical and angiographic features of small aneurysms treated with coils
Angiographic
occlusion**
Volume Volume
No Age/sex Size (mm) E:géli Neck-  Location of ~ Reasonfor justafter Follow- Compli- ¢ coil*** Fol\j\:w Duration of  Volume cos
grade plasty AN embolization procedure  up cation AN. cons3 (months) procedure rate(%)
(mm?) (mmd)
GDC group
1 66/m  2.7x2.0x2.5 i SCA cf’r‘éz‘;'lg; ico  co 7.1 GDC10US 2.5%2,2"1 15201 44 255 215  GR
2 58  2.9x2.8x2.6 0 SCA multiple ico  co 1.0 GDC10US 2.5'3,US 21,21 2.5335 38 150 229  GR
3 60ff  28%x2.0x25 0 AICA multiple ico / 7.3 GDC10US 2.5%2,US 2*1 15201 37 9 207  GR
4 53 2.8x2.1x2.1 v ICPC highgrade ~ ICO  CO  rupture 6.5 GDC10US 2.5"2 1.0134 37 150 157 MD
5 89/ 3.0x1.8x2.2 1l - ACOM age co co 6.2 GDC10US2.5"2,2*1 15201 31 180 244  SD
6 38/ 2.8x2.0x2.1 0 *;‘é’::]' SCA multiple co co 62 GDC10US2.5"2,2*1 15201 28 150 247  GR
average 74 16 358 162.5t54.0A 21.6t3.3A
GDC/CU/ED group # $
7 6Um  26%x2.4x2.8 v ACOM  highgrade ~ CO  CO 9.1 GD:S?‘;%% i";‘ f’;f 4 43502 19 % 477 | sD
8 81f  2.7x1.8x2.4 1 ACOM age ico  co 8.3 CU2+4,ED1.5%2,1.5%2 40558 8 9 488 | MD
9 67/f  28%x2.0x25 0 BATOP multiple Ico / 73 CU2.5*4,ED1.5*1,1.5"1 30458 11 80 416 | GR
) GDC10-360° Soft SR 2*4,
10 67/f  28x2.9x25 0 SCA multiple co co 10.6 ED1 52.1.8°2.1 6+ 43692 11 120 411 | GR
1 796 3.0x2.4x2.8 v - ACOM  highgrade  ICO  CO 10.6 GDC10US2.5%4,ED2*2 3.0368 10 9 288 | VS
Hyper . embolism GDC10-360° Soft
12 66/f  3.0x2.0x2.4 v Jiion icPC high grade co co 75 SR2'4.ED1 52,1 5°1 33492 11 100 444 | sD
13 57/ 2.0x1.8x1.8 1l SCA posterior Ico / 34 ED 1.52 1.0100 0 60 208 D
circulation
average 8.1 33 100 90.0+183  40.3:8.1

*ACOM=anterior comunicating artery, AlCA=anterior inferior cerebellar artery, BATOP=top of basilar artery, ICPC=intenal carotid posterior comunicating artery, SCA= superior cerebellar artery, Underlined

aneurysm is the cause of subarachnoid hemorrhage
**CO=complete occlusion, ICO=imcomplete occlusion

***CU=Cerecyte Ultipag, ED=ED COIL 10 Extra soft, GDC10US=Guglielmi detachable coil 10 Ultrasoft, GDC10360=Guglielmi detachable coil 10 360,

#p=0.006
$ p<0.0001
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Fig. 1 Case 1. Ruptured left basilar superior cerebellar artery aneurysm.

A, B : Before (A) and after (B) incomplete coiling.

C : Complete occlusion of aneurysm at 3-month follow-up.
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Fig. 2 Case 4. Ruptured right ICPC aneurysm.
A : pre-coil embolization.

B : aneurysmal rupture during procedure.
C : post-coil embolization.
D

: Complete occlusion of aneurysm at 3-month follow-up.
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MIZHBEL?Z (Fig. 3). ¥4 205 —FLDF vy
Ny 27 EEAERD LN -T2 HERIZICOTH - 72
A, 9 » AR OIS CHIREIZCOIZRETT L 72 (Fig.
3C).
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3 B
Fig. 3 Case 8. Ruptured left A1-A2 junction aneurysm.
A, B : Before (A) and after (B) coiling.

C : Complete occlusion of aneurysm at 9-month follow-up.
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