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BT | URCHEEM T S N BRINENIRE 420 Bl ) B, iR RIS I A
K7z L7z 4 EB (1.0%) 122WT, ZORKZ RAFHEIHE L7z, BIREO R
HORNEIR (MCA) 53 I5EE 1 B, MCA A58 161, B BhiR B/ MKEIR (BA-SCA)
IR 1B, RIACHEBIR (Acom) 160TH o7z L MCA =AEREIA 7 mm Tdh
STeFEY O 3B 3.5 mm LT o/ (1.5-34mm : P 25mm) THho7z 2
BT dome-neck aspect lLAVINE {, DO HIIES L) BT L Tz, £
72/NEL) 2 5] THfTH premature rupture % 3R L7z, BRI O R (A7 7% 6-7 H H A% 2 41,
it% 2326 HEHDS 2 B TH o 72, i H DEF CT angiography T 1 BlE LTI % v
AT R RO, 2 BUIENIRIE OFRAF 2 IR C & o 72, Bt 2 B THH
i ZE % 2 L mRS AMETN L7z, FHIFMIMO KX A v 7 FSHFED closure line 254
W THo72720TH Y, ZDERIZIE premature rupture, /N dome &) 225 ThH
I EOBEENCE L Tnb EEZ N TILb OEFE T BB O E RIS
TlE, WHPOFFHICTESITEET L L LB, MHEFEINCIEFMEZ ) RS20
FEEPLEEEZ LN,

Key words: intracranial aneurysm, rebleeding, ruptured aneurysm, neck clipping

iU &I

SH IR BB AR 20k L CId T B E
WZBHEEZ V) v ¥ ZHiT F 7213 3 A OVERMT ST
ENG. WEZ ) v ¥y ZhiTida A VERF &I
L CHE R R IESMRNEN 2SS 5 Z & 23
SNTWwaY. L LAREEEY Vv ¥y Fiitk
FHNCHMILZ K7 LER 2 REBE L 72720, %
DERNZOWTHRE L 7.

MRBLVAE

2010 £ 4 A A5 2017 4 12 A ORI Y CTHE

A & AT S N ZINENIRIE 420 Bl D B, F
W% k7 L7z 4R (1.0%) 2R%RE L7 2
WO OREGNIRT L, ArATE(g, M ar i X 20K
BRI R, T TFH, T 7okl & ol
IRIGEEBZ DWW TR RIS IRET L 72

B xR

49EBI % FRIZE L TRT (Table 1). JHBIIR
JE O JHTE L RN B IR (middle cerebral artery:
MCA) 5738 180, MCA =4 16, BBk
L/NB B R (basilar artery—superior cerebral artery:
BA-SCA) I 1 6, HiZ& @Bk (anterior com-

USRI IR Ll s bR
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Table 1 Patient characteristics
Case | Generation | Location | Size | SAH Grade Treatment | Interval of | Final
Sex (mm) | Hunt rebleeding | mRS
&Kosnic (day)
WFNS grade
1 50 Al1-A2 3.4 |Gr.2 Neck 7 6
F Gr. 2 clipping
2 60 MCA 1.5 Gr. 5 Neck 26 4
M Gr. 4 clipping
3 60 BA-SCA | 2.5 Gr. 3 Neck 6 3
F Gr. 2 clipping
4 50 Distal 7.0 |Gr.2 Neck 23 2
M MCA Gr. 2 clipping

SAH: subarachnoid hemorrhage, mRS: modified Rankin Scale, MCA: middle
cerebral artery, BA-SCA: basilar artery—superior cerebellar artery

municating artery: AcomA) 1 TH o7z F 720
L MCA 3EZMERBIDS Tmm TH > 7255 ) D 3
Bli% 3.5mm DL /N (1.5-3.4mm 1
2.5mm) Tho7z. MCA @A & BA-SCA #
Tl dome-neck aspect fLA/NE <, 205123
% &9 I THAMEIE L T /2. AcomA & BA-
SCA " CHiir i premature rupture % > L 7.

ez, FHEMORH A% 6-7 HHA% 2 61, 1l
%2326 HED 2 1 ThH o7z, WEHOD#ER CT
angiography (CTA) 28fg & Tz 3 i, 1

BITHT NI Y 7 ZRD 228, 2 BB
OB ZIEHTE o7z, FHIME, 26T

BB 2E 2 B L AT & X T modified
rankin scale (mRS) 2MET L7-.

iE Bl

FEBI 1 0 50 AU, Hunt and Kosnik (H&K)
Grade 2, WFNS grade 2, Fisher group 2 ® < b &
T HiIM (subarachnoid hemorrhage: SAH) THJE L
7= (Fig. 1a). CTA T 47 Al1-A2 junction |2 £ %
3.4 mm OEYREE % 520 72 (Fig. 1b, c). FIL/NE
Tdh 0 PIE NG & ) EEMATE £ L &
L, FHImFBic day 0 TR Z U v ¥ ¥ 7l
(FERrBEMBERSH) 2 fifT L7z, Wi A1 Z2HEfR L,
BRI % 5K B 12 premature rupture & K L 7z, Tl
A1 % —FEE W2, IS tentative clip & 2>

VT B MR JE D O B & 3B 0 L 72, Tentative clip %
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X3 L7-ob, iR EET LI
RIEA L7 MiEEHOEE CTA TH v 712

HTDLEA RO (Fig. 1d,e). fiitk7 HH
2Bk L X)L 7S Japan Coma Scale (JCS) 1 75 300

Z permanent clip

AR L7z, BRATHE CT EH Iz, F/2
&R CTA Tl v 7RG OM R EZ RO 72720

(Fig. 1f, h), [F] H P BABEM & 54T L 72, AR A
TRAEIE D27 ) v ThH®5 5 & 9 ICERE %
BTz, 7y TERIETLUERAT S0 L) ICH
7y 7THL 2B L. FHEZRDOH
i CTA CTIXBENIRIEOFEAF 2D v (Fig 1g),
% S INAE 25 % SR USRI ICFE LR EE L 72,

FEB 2 1 60 F kB, H&K Gr. 5, WFNS Gr. 4,
Fisher group 3 ® SAH T 4E L, CTA T/ MCA
ST B E 1.5 mm OBIRE % 520 72 (Fig. 2a-
c). B/INRETHY, /LY NVE Y ZZD SR
SHIEN IR IIE £ > T 5 2 & 2 B IEEMT T
DHHEEDLE L\ B L, day 0 THIEHZ 1) v
Yo iR BiAT L7z, AT R CIR BRI AR S
& L T\ 7218 2 18 L neck &B47 % &% 1 1%,
neck orifice 1 M2 IZFEATEHIMI L, F X H12”
Vv ¥y 7 afiol itk % HO CTA THL »
LEIIRIE ORA RO o 72 (Fig. 2e). iifk
6 HH® CTA TLHH O 2 FEAT L% 520 72 7
2 727%%, retrospective (2L A LT H & HRTS
)y THRFENT VD L) Tholz (Fig 2f).
#% 26 HH® follow up CT TZ V) v FREHIZHT
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Fig. 1

Radiological data of the Anterior communicating (Acom) ruptured aneurysm

(Case 1). a-c: Preoperative CT imaging demonstrating SAH and Acom aneurysm (arrow).
d, e: Postoperative CT imaging (1 day later) demonstrating small neck remnant (arrow).
f, h: Postoperative CT imaging (7 days later) demonstrating rebleeding (h) and growth of
neck remnant (f). g: Postoperative CT imaging after the retreatment.

Fig. 2

(d) and neck remnant (arrow) (g).
retreatment.

IR 72720 CTA 2 EfT L7z & 25,

BIREE OFSE % 300 72, W H FRBITEM & {17 %
EEIREED Ry 7 M2 IZIERT S L) ICBRL
Tw/z (Fig.2d, g). 7V v 7%IX3 L, orifice ®
S A AZ 2R Ty ) v Er 72 ifr L7, fiitk
CTA TEIRE 2B SN W & ZERRL 72
(Fig. 2h). ML EREEEEABIE L, D mRS
T412kEF o7

SEB 3 1 60 ALY, H&K Gr.3, WFENS Gr. 2,

Fisher group 3 @ SAH TX%&4iE L, Day 1 I[ZHE1T L
72 A5 3R % C BA-45 SCA 47 IEHBIZ % 2.5 mm
DO BN = 520 72 (Fig. 3a—c). ¥ 1L dome—neck

Radiological data of the left middle cerebral artery (MCA) ruptured
aneurysm (Case 2). a—c: Preoperative CT imaging demonstrating SAH and MCA
aneurysm (arrow). e, f: Postoperative CT imaging (e: 1 day later) and (f: 6 day
later). d, g: Postoperative CT imaging (26 days later) demonstrating rebleeding

h: Postoperative CT imaging after the

aspect lLAVNE , F 72 SCA DRIGEIZHES L9

BRI THIE L T\ iz, /N7 IENIGE L )

HEEMSEE LW EHWTL, RHEMEZ ) v E
Y UM & AT L7z, Al R EE o 7% o T premature
rupture R L7z, 7)) v TONEL D5 & 2 ERD
SCA @9 b OFNAN DA DM ATE L 7% 27280,
RIS Z D SCA BHEADOMGE A% T £ 9 124

v 7 S E AT o 72, W% H O CTA TIEH L 2
BRI DA % RO T o 7278 (Fig. 3e), iy
e HHIZEMRL NILHICS2 205 JCS100 (21K
FL7z SR CT L% 72 (Fig.3d), 72
DSA TIXBIRIE O % 8072729 (Fig. 3f) [
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Fig. 3

Radiological data of the left basilar artery-superior cerebellar artery (BA-

SCA) ruptured aneurysm (Case 3). a—c: Preoperative CT imaging (a, b) and DSA (c)
demonstrating SAH and BA-SCA aneurysm (arrow). e: Postoperative CT imaging (1
day later). d, f: Postoperative CT imaging (d: 6 days later) demonstrating rebleeding
and DSA demonstrating neck remnant (f). g, h: Postoperative CT imaging after the

retreatment.

Fig. 4
a—c: Preoperative CT imaging demonstrating SAH and left distal MCA aneurysm

(arrow).

d: Postoperative CT imaging (1 day later).

Radiological data of the left distal MCA ruptured aneurysm (Case 4).

e, f: Postoperative CT

imaging (23 days later) demonstrating rebleeding (e) and neck remnant (arrow)
(f). g, h: Postoperative CT imaging after the retreatment.

H 7 B BE A 2 AT L 72, B e o o h
SCA FHIBEA~OMENMAT 5 E L TV 52 &%
Mo TWiz7z8, SCA DEMMD75F T & & >
7 % 1T > 72 (Fig. 3g. h). Mk EhRE O FH 5
F72 <, UNEY) ZiEfT L, ®&FDO mRS (X3 T
Hol.

JEB 4 50 ACHE M, H&K Gr.2, WENS Gr. 2,

Fisher group3 @ SAH THJE & 41, CTA T/ MCA

FAFRIZ R 7 mm OBIRIE 2 72072 (Fig. 4a,b,d).
BRI 1L wide neck T dome-neck aspect fAV/NE <
72 M3 ORIGIIZHES L9 IR THAEL Tk,

Day 0 CRHEEZ ) v ¥ Zifi 2 fifT L, ZO5H
NOIMFEEET L) RET2 ) v ¥ v FEHfTL
7z (Fig. 4d). #if2HH & 20 2 209 R 70 {Of%
WEIFTd o728, itk 23 HH D follow up CT
Tz )y FREBEICERLZ 07 (Fig. 4e). CTA
AMATL72E 2A2) v TOEMN R v 7 OREAF
xR 72720 (Fig. 4f), [6 H FEHEEM % fE1T L 72,
ARl 7 ) v TE2FEL Ay 7 A T 72, i
H o ICG 152, doppler ML FTCIE [F 43K D LT
ER72N T W28 H CT Tl 25809
(Fig. 4h), /° MCA FE I\ 2 B AT VB L 72
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(Fig. 4g). JERMEEFESHE L,
LEFE o7

& mRS 1E 2 12

£ K

MBI R R OB IMLICBY L ThfgE S
72 The Cerebral Aneurysm Rerupture After Treatment
(CARAT) study" i, BEEHZ ) v ¥ ¥ riliZ 7z
I$ T A OVEERM T OEFRE 14 DN O M
1001 Bl 18 1 (1.8%) & 0, FFHIMEHY O ok
X3 HTHho7zEHE SN T WD, TBHRIC
£ 2 BRI O PAZEALEE ST & 5 SAHBE L 72 &
b s Twa, BlmloH 5, 7Y v EY
7 it oL 706 B 9 Bl (1.3%) T, Bk
O P EREIC & B NEIE complete (P 2 =8
100%) %% 6 U, small residual neck (Ff 2& =% 91~
99%) 752, residual neck (PHZEZE 70-90%) 7%
1 BlEREWMENT WD, F/27) v ¥V THERIT

FATiE 1 ELIBEOF BRI 2o/ LTV D,

Al BERGITIAT A AR 1.0% (4/420
%) T&HY, CARAT study & RIFEEDHETH -
7o F7oE MM 6 HE2 S 24 HHORMIZ
KLTBY) TNDFEERO o722 805, H
WIS RN AE L TW L A HBL T 5.

Rk & B, CARAT study TIEHIAIFT £ DB
JRIE PAZESR DS FR I MO P F & STV 575,
7)) v ¥ Y THEBNZ BT % ERFEOFHlAEER T
HHIENPEESNTVE. MAT, 7Y
Y2 7T, neck PASHO M R HE I2AE S fE
bW EEDLNG.

0] 4 FEBI O T FH DTN 2 Mg T,
FHIFHRIMoOERE LT2 ) v THiROREEEO
FIFE, B T457Td ) closure line % % - 721]
RETE GEBI 1-4), 3B O M ERAE O 729 12
closure line 73H < 7 - 7= W REME GER 3,4), %%
AbNAb EHIZZEZOHE R E LT, premature
rupture ZK L722 & (GER 1,3) R, BEEHN/NS

Mozl & GER1-3) RELTRED 5.

JREEIZOWTIEAN, MR E % o7z 460 3 B3
35mm LT CEHEZ25mm) OBRETH -
72, 3mm DUF ORGS0 v e 7
MIZBWTIE, NETE L0 2 OFMTH TIAH
HEENTVRYY, WL 2 72BRY TRERED

P A XAVR S VI EFHILOfERErEE 52 L
s L723CkIE 72 <, €@ LA Rahmanian 5 (38
ANEURE SRR BIARIE DBHEE 7 1) v ¥ ¥ Z it O FF
M#FIE 0% THoz b WEHEL TV, o T,
(D premature rupture, @/hEl (3 dome 7D 725 T
BT EDOBERDPEEBAFAE L 72, closure line
PAEE & 2 ) R4 <, iR E L5
TReEDNE £ A e RIZ S 7. ER AT
MBI DOFHEIIAET, CARAT study T FFHIIM %
K7z LIZEGIO D B 58%AFEL L TH Y Y, LT
HREMBEETH S Z Lid@mr Rz hv. 2
D72 OV IIHELG)T b KRB & [k A v 7 %
FTEAICHBELZEL L L 512, Aiab L7
closure line & 7 V) ) WEER 2 FEOEBI T, it
HIZA Y 7 258 EBHZETETWENE ) »IEmTIC
HEEITRETHAS. LA L CARAT study T b Hil5A
MG 9 Hld 9 & 6 BIASEEHELEZ S
NTWZRESTH Y, HEB T 4P ICG
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HHRIOTAEFRO THB 5T, ICG angiography TD
M EHl O A TIETEEZE SN TV 2 2O T iX
HLWEEDND, Lo TINLOERTEHD
DEINRIE O A I OFFII R, MREIC
MEFHI AR RT 2 EOFEEILELEEZ LN
7z.

& &

WRMERFE D ) 5, premature rupture, /N,
dome 77 ) 75 T B ki & DB & WEFFOH)
IR AT PR FH O PRI 2 R LR W R EA D
D, WHOFRISHSITEEST L L L 12, Wk
SR 2 48 0 GRS 7% EOEESLE L E
Z b
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Abstract

Rebleeding after neck clipping of a ruptured aneurysm

Ririko Takeda"?, Yushiro Take", Kaima Suzuki’, Hiroyuki Nakajima',
Yuichiro Kikkawa", Tomomichi Kayahara’, and Hiroki Kurita"

Department of cerebrovascular surgery, Saitama medical university international
medical center'
Department of neurosurgery, Mizonokuchi hospital, Teikyo university school of
)
medicine

While risk of rebleeding after surgical repair of ruptured cerebral aneurysm
is known to be rare, it is associated with significant morbidty/mortality. We ex-
perienced 4 patients with early postoperative rebleeding after surgical clipping in
420 consecutive cases. Rebleeding after clipping occurred within 7 days in 2
cases, and at around 23-26 days in 2 cases. Retrospective investigation suggested
reasons for early rebleeding included inappropriate closure line in aneurysmal
neck clipping, premature rupture, very small aneurysmal size, and vessel branch-
ing from the aneurysmal dome. Our results suggest that such aneurysms need

careful attention in operative treatment and postoperative observation.
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