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Summary: Background: Blood blister-like aneurysms (BBAs) arising from the anterior wall of the in- Key words:

ternal carotid artery are characterized by a fragile wall, a poorly defined neck, and a high incidence of - subarachnoid hemorrhage
rebleeding during the acute period after subarachnoid hemorrhage (SAH). They remain as severe - high flow bypass
therapeutic challenges. The authors investigated the safety and mid-term efficacy of trapping of the - aneurysmal trapping
aneurysm with high-flow bypass between the second portion of the middle cerebral and cervical ex- - blood blister-like

ternal carotid arteries by using a radial artery graft (EC-RA-M2 bypass) for the complex lesions. aneurysm

Methods: The medical charts of 14 consecutive patients with ruptured BBAs during the past 4 years

were retrospectively reviewed. The patients' mean age was 60.0 years. The World Federation of Neu-
Surg Cereb Stroke

rosurgical Societies grade was I or II in 7 patients and III-V in the other 7 patients. Nine patients un- (Jpn) 45: 171-176, 2017

derwent acute craniotomy within 24 hours after SAH.

Results: After operation, total elimination of the BBAs with good patency of the bypass was confirmed
in all the patients. None of the patients had rebleeding from nor refilling of the aneurysms within a
mean follow-up period of 26.5 months. Although one patient showed postoperative perforator area in-
farction and the other two patients had symptomatic vasospasm, good clinical outcome (Glasgow
Outcome Scale: good recovery or mild disability) was observed in 12 patients (89%) at the last follow-
up.

Conclusions: Acute surgery using aneurysmal trapping with EC-RA-M2 bypass is effective for the
treatment of BBAs, with good and safe mid-term outcomes.
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Diz)F % Glasgow Outcome Scale (GOS) % F v TEEAM L 7-.

R 1

A0 AR L4 e 5202 BT B sl 2 & o i3S H B IR (anterior
communicating artery : ACoA) % 4 L 7= cross flow ® %
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Table 1 Summary of 14 cases with ruptured BBAs treated by high flow EC-IC

bypass with aneurysmal trapping

WENS

Timing of

Case Age Sex AVS Complication Outcome
grade  surgery (days)
1 61 F Il 0 No - GR
2 71 F I 0 Yes - GR
3 77 F I 0 No - MD
4 40 F Vv 0 Yes SVS SD
5 66 F Il 1 No - GR
6 70 M vV 1 Yes - MD
7 42 M vV 1 Yes - GR
8 48 F Vv 1 No - GR
9 64 M Vv 1 No - MD
10 47 M | 3 Yes SVS SD
" 53 F Il 4 No Clin HA GR
12 42 M Il 12 No - GR
13 77 M | 14 Yes - GR
14 74 F [l 17 No - GR

WFENS: World Federation of Neurological Surgeons, AVS: angiographic vaso-
spasm, SVS: symptomatic vasospasm, Cl: cerebral infarction, HA: Heubner's ar-
tery, GR: good recovery, MD: mild disability, SD: severe disability
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TR TY 77 MR E MR L2k, BT 7u—FL
7z, IREHAR D E A7 & A28 EEYIR (posterior communicating
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2% 7z, FEERICA o — KW 2 kR L, ICA o EfTH
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(SD)IZ\V 7z 7z, 1 BICTHi S H IZHE 2 Ml © Heubner's ar-
tery O i SIS B A 58 & R 72 A% (Case 11), AChA 4
WOMEZLBSEL o7z, T % Table 2 127R
F. PCoA DFEZED R o7 1Bl % K72 13 Fld 11
BT, NANZ &S L7247 O PCoA O HEW % iiAF 5
5% trapping W[ HETH o 72. & D 261 TlX, PCoA 7%
XD DRI L2 & (Case 4), B X OHILEA
PCoA DETIZH 5 b DOMEEDFHRA o722 L5
(Case 10), trapping ®E1Z1% PCoA ~ O i 471 il i 1 i
FCEx o7 Case 4 Tld, PCoARIHEI D § AL
WMo 7 ) v TERFEAL, F72, Case 10 Tix PCoA
ORRIEEREEMM D 7V v 7 TICA & R IR L 7.
trapping % B2, 14 Bl 4§ CRIERZSEEIBR AL ET
Holz. EPIT, fiid, #itk%ZE LT, bypass graft D B
I 7 patency Z AR L 72, M f2 T 28 O PR3 1338 9
h o7z, 65 H % oGOSIE, 98B 2% good recovery
(GR), 3%l %% moderately disabled(MD), 2] <SD T
-7z (Table 1). SD @ 2 JEHICIE Grade 5 B L O 1 D%
BIasE&EENCTB Y, Grade 5D 1 Bl 3EE B @ primary
damage 12X D, Grade 1 ® 1 #1& SVS I & % tfigE(z &
) SD 2wz o7z,
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(Case 12) 42 7%, Y.
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Table 2 Summary of operative findings and graft patency

. Preservation . Patency

Case Pogltcmz of of retro-grade .. Antenor of bypass
o) PCoA flow clinoidectomy graft
1 Distal Yes Yes Good
2 Below Yes No Good
3 Just distal Yes No Good
4 Proximal No No Good
5 Distal Yes No Good
6 Just proximal Yes No Good
7 Below Yes No Good
8 Below Yes Yes Good
9 NA NA No Good
10 Below No No Good
1 Distal Yes Yes Good
12 Below Yes No Good
13 Just distal Yes No Good
14 Just distal Yes Yes Good

PCoA: posterior communicating artery, distal: distal to the an-
eurysm, below: below the aneurysm, proximal: proximal to
the aneurysm, NA: not applicable

MRS & O FAT RBIIR EIRAT AT DTS, H B
R OERRIE I L 2 BHEFHIC XD @i I aWos s
N, WO EMZ BBA 12X % subarachnoid hemorrhage
(SAH) 255 b 727200 BRI A% Stz KEekE o
CT Tid, MMEEH & MM L ey A% 0 E AL
Fisher group 3 ® SAH % # 7 (Fig. 1A). i FI» CT
TIE, f2ENEA% I % £ 5 i % 52 72 (Fig. 1B).
f i &2 <, 4 ICA RiBEBIRIN = 728 72 (Fig. 1C, D).
5 15 B @ WENS grade 13 Grade 4 Tdh - 72. ZIEHH
(Day 1), AiHjSEMIYEPAEIC T EC-RA-M2 bypass & Bk
A trapping 7 & fidT L7z, MW, 87z 2 AR IR % e AR &
BT, SVSH kML MBEALZLTICMETH
H® CTA T, /N4 78 23 BB $ 1 & 47z (Fig. 2A,
B). MifA#EE Il Lo 2 B EOMBIIEED %
2 o 72(Fig. 2A, C). 3¢ £ 42 H H 12, modified Rankin
Scale 3 CTHBEM VU N Y F— a VkE~NfiEREL, 20
BHTRES 2 & & DITMBER T R L PERD
GOSIZGR Th o 7-.

% =

AREFZE T, B2 BBAs IIxr 3 28 MIcBIT 5 RA
75 7 b % B\ 7z high flow bypass ff F B Ik trapping
M DAEVENZ DWW THGE L 72.

BBAs (28 LCld, IEFMNFEHEB)IREE % £ T clipping 3
%7718 % clipping on wrapping 9%, encircle clip D ffi

', bypass Bt H trapping 7 £ X ¥ X F A RHEHE A
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Fig. 1 A: Computed tomography (CT) scan on admission showing a thick subarachnoid
clot in the basal and bilateral sylvian cisterns.
B: Preoperative CT scan showing rebleeding with hematoma formation in the right
temporal lobe.
C, D: Digital subtraction angiogram showing a blood blister-like aneurysm (white
arrows) of the anterior wall of the supraclinoid portion of the right internal carotid
artery.

x5 N T & 7275, BBAs 13E OARTEH B MREE O e R A
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Fig. 2 A, B: Three-dimensional images obtained by using the volume-rendering
method of computed tomography (CT) angiography, showing the area from
the external carotid artery to the M2 portion of the middle cerebral artery
bypass with an interposed radial artery graft (white arrow) and the titanium
clips used for aneurysmal trapping.

C: Postoperative CT scan showing no ischemic lesion or hemorrhage.

bhb.
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