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Fig. 1

(A) CT demonstrating diffuse SAH. Gadolinium enhanced-T| weighted image (B) and CTA (C) show ruptured BAPA.
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A surgical case of intra-aneurysmal coil
embolization for basilar artery-long
circumflex artery ruptured aneurysm
associated with brainstem arteriovenous

malformation

Kenshi SANO”, Kazuhiko SATO ", Yukihiko SONODA ?

1) Department of Neurosurgery, Tsuruoka Municipal Shonai Hospital
2) Department of Neurosurgery, Yamagata University, school of medicine

Basilar artery perforator aneurysms (BAPA)
with arteriovenous malformation (AVM) are
rarely described in the literature. We described
here a 71-year-old man who presented with
diffuse subarachnoid hemorrhage at World
Federation of Neurosurgical Societies grade 3.
Initial angiography revealed ruptured BAPA and
left pontine AVM. At day 21, intra-aneurysmal
coil embolization was performed. After the
procedure, the aneurysm was occluded, and
slight brainstem infarction appeared. To the best
our knowledge, of the 89 cases of BAPAS
reported, only four cases had AVM. When
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BAPAs enlarge or do not disappear after
conservative treatment, additional therapy such
as intra-aneurysmal embolization, direct surgery,
and stenting should be considered.
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I EhEIR & (arteriovenous malformation : AVM) (2B L 7= i JEC B R 2 il BY
WkJ& (basilar artery perforator aneurysms : BAPA) BEZ41C X 5 < BT Hfi
(subarachnoid hemorrhage : SAH) % 5 L 7% 7 SE B % #85&% L 72 O T CHRAY £ 52
MR THET .

SEBII 71 A, WENS grade IICH8JE L, BEHE computed tomography (2T
O FAYED SAH & BRBIIRA T M & 0 70§ % 2854 L ICH BAPA, BT
BENIR AT AT & 72 o 7272 AVM % G872, YOI PRI 2 1T > 7225,
WMARMEEmEZ/RL, 21 HEHISHENI A VERMZ T L. BIIREIEMES L, 2
B IAT LI O M SE X/ NR T o 72, F4 OWSLL 5 2D T 89 #1
D BAPA 2’ s N THBY, RV A7 R, REMEEBRIRETHL. £
DY) H AVM ICBHET 2 DIE 4B EFHTH o7z, AIEBI % 55T 5 Bl 4 FITH
NI A VIERMASTTRETd - 72,

.# S

fix By R % % (arteriovenous malformation : AVM) 12 B8 L 72 B By BRI 135
15% BT, ERBEERET%EE . 209 BRISHIIROSEHC A L7228
IkJE (basilar artery perforator aneurysm : BAPA) 122N T4 Bl ADHEGA
HY, MEHETHL. SHEAIE, B AVM ICBHE§ 5 BAPA 2412 X 5 <
T HIf (subarachnoid hemorrhage : SAH) @ 1 %1% SCHKRY 2 % 22 % 1 2. CHt
5T 5.

. i

BOF TR BE

WEAERE : JREC o N & FEH AR L. BUE 10 A / H x 40 4.

BURKE © D F v, BEORIIRE & WA THAE LK% S iz SkREERE R JCS
3-10, GCS E3V4M4. HAEIRIZFAD 2o 72, BEHE computed tomography (CT)
T BEFE I E WSRO A SAH # #2872 (Hunt & Kosnik grade 3,
WENS grade II, Fisher group 3) (Fig. 1A). CT angiogram CTHYEEEIIR (basilar
artery : BA) ARigh & EMANGIE S 5 [ljiEk: (circumferential artery : CA) D2
TG 128 2mm KO BRI 2 32 72 (Fig. 1B). 1% k3 (digital subtraction
angiography : DSA) (2T CA QKM OEMEGIMUIT AVM ASFAEL, 76 L AFIk

ell BMENFHER vol.33 no.3 2023.5. (© MEDICUS SHUPPAN, Publishers Co., Ltd.All Rights Reserved.



(A) CT demonstrating diffuse SAH. Gadolinium enhanced-TI weighted image (B) and CTA (C) show ruptured BAPA. CTA (D)
at day 7 shows an enlarged aneurysm. Initial DSA antero-posterior (AP) (E) and oblique (F) views demonstrate the pontine
AVM (asterisk) fed by the CA (arrow). Venous drainage was to the left superior petrosal vein (arrowhead).

LG L TWwz (Fig.10). L XY, /& CA P RAIME TH 5 LM AVM (2B
95 BAPA #5242 X % SAH &2 L7z, BEIEM (direct surgery : DS) (1325
AR & M HEHE (interventional radiology : IVR) Z 2K L7245, CA ® AL
AW (Fig. 1D) TdH 5 7= DFFRIICIHEE T 5780 L Lz, ZOBRGMEAH
BLL, FJE 13 HH® MRI T BAPA #8505 E iR A S8 % G2 72 (Fig. 1E).
9 19 H H 12 DSA # 47\, BAPA X 6mm (23 K L CTWw72 (Fig. 1F). f) [ D
DSA & [AERIZ CA O AR IEAARE 72 5 7275, 5K L 7 BhARIE ~ #2557 A L
Twz. CADAITRAHEETE, BUAIPHEL WL EER LN, FHhE21 H
HIZ IVR % jitif7 L 7=.
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i L : A BRI T T4 KBRENAR IS 6 Fr Long sheath Z#f A L, ZEHEEBIIR
DOEALE T 6Fr Fubuki 90cm (BIHA 7 v 7)) #E L&~ fEL 7.
Transform Compliant 4 mm X 10mm (HA A ; J A % — (balloon catheter, Lk
T BC)) ZBHMAETH 5K CA 5l THE L, R T Excelsior SL 10-90° pre
shaped (HA A b5 4 #— (micro catheter, LA'F MC)J) % 0.014 inch Synchro 2
standard (HAZ P74 7 —) THZ L HIZL TBAPA IZHE L 2. MGW 335
HTEHMC DBHRIZES TIE %L, ED BA TBC 24k L, MC 275K
BPL WX HI2F 5 2 L TBAPA IZREETE 72 (Fig 2A). JEABIIRIC MC A2
AL7:7-9, HeaBIRIE CTld BAPA B XU CA R SN d o7 (Fig 2B).
BAPA IZB5 L TWARWEENA2 L AVM A SN2 & 56, BAPADH 5
CA ZZEIETH AVM ADIRAEA T 5 Z LIFMFELICC L, o8B
ZEDY A7 %fEHR L, CAZMAIEMN I A IVE/RM (intraaneurysmal coil
embolization : IACE) # L7z, 1ARKH® 2 A Vid Target ultra 5mm X 10 cm
(HERANSA H—) ZBIRLTIANT L= %KL, T4 LDFYINY —
TAX =% 5| E L 72N BAPA ISREIEA DAY I A VBEASHE/N L, BYIRSEREAS
WMes5CTdh b L E2RIET LA THo7 (Fie.2¢, D). 154K, 58cmDIAf V%
i L, CA ZUifr L7z IACE %5E& L7 (Fig. 2B). itk i3 27 A AGHMUIAE
FENMBLL 722° (Fig. 2F), MREFEIRDEALIZFRD A5 72, mRS 3 THEBEHIHHE~
BB L, RH AVM IS § Ai6H 21T ste L7

n. & 8

BAPA 13 BA AR5 5 5305 5 2@ BRI O AFAEL, BA L3S L
RWEIIRE & EFR ST Y. SAH THE L7 BAPA O#UE 34 OB L S
BB 89l o727, 524 (584%) THUAMASHAT S, MBS 40 i &
R%Thotz. HEMIRBAKE L, WE~NOHFREHTIELLY, 1261E
DECTH o7z BRI 3361 (371%) TH - 7228, I 161% &<,
PRI 2 T T RE L ER 5.

AFEBITOHEFFITE L TUE, WMAME % DSA THATE W2 &, BEIIRZ
FEHEIEICREE L. BA OLEEEIZZ D54 H S paramedian artery &, 4
[ OEEMISTH -7 CAICHHESND. CA££1Z 021 205 094 (F3025) mm®,
A B T L 72 MGW & 0014 inch (0.355 mm), MC o 5 fif 4} £% 13 1.7 Fr
(056 mm) THVY, FEREEE 220D 72, BFEED Cone beam CT
V% 2 & T CA OIMEER BA 55O I % A€ T & 72 Wt d 5 ¥
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| Fig. 2

Intraoperative findings. AP views before (A) and after (B) placement of a micro-catheter (arrow) in the aneurysm. Lateral
views before (C) and after (D) removing the delivery-wire show an aneurysm collapsing with slight negative pressure. AP view (E)
after the procedure shows complete obliteration of the aneurysm, but preservation of the LCA. MRI (F) demonstrates further
slight brainstem infarction.

FETERVWEEOTITIHE L TIE, Marathon (HAX Fha=v 2) % DeFrictor
(AT4TALTY) oS bIMEDRA 70 h T —T VORHZRETT 5
I NVDRETELRWGEIERAERDEICE 2MABIRMEZT) 2L LR D
B, GEAHZED ) 2 2 \[CHET 2 BESH L . BIREICEET Tu—FTE L
WEIZIEBA L 7B = A N—F —ZRHET LHREDD 5, 14% I ZE %
U %720, BEBHICRETRETREVEZEZ 5N Y.

SAH THJiE L7z BAPA @9 H AVM B L7z #RkiE13 4 61 (45%) H 1, Table 1
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Summaly of 5 cases of subarachnoid hemorrhage due to basilar perforator artery aneurysm with pontine
arteriovenous malformation

WFNS Fishre Aneurysm Aneurysm Aneurysm Aneurysm R SIS R e O mRS at

Age/sex . . of perforator stroke after follow-up .
Grade group size (mm) location management management discharge
artery procedure (months)
Chen ) Intraaneurysmal coil _
(2012) 28/F m NA 10 Middle IVR embolization + 18 2
Drazin . Stent — Clipping _ _
(2012) 59/F I 1 4 Distal IVR + DS by nasal approach NA 0
Fobig — m v 4 4 Distal IR Onyx embolization - + 60 3
(2015)
Lockwood . Intraaneurysmal coil
(2018) 75/F I\ 3 3 Distal IVR embolization + NA 5 1
Present case . Intraaneurysmal coil
(2022) 71/M il 3 6 Middle IVR ambolization + + 1 3

[Abbreviation] F: Female, M: Male, WFNS: World Federation of Neurological Surgeons, AVM: Arteriovenous malformation, IVR: Interventional radiology,
DS: Direct surgery, SAH: Subarachnoid hemorrhage, mRS: modified Rankin Scale, NA: Not available.

1273 " M. Chen 513 AVM (ZBI3# L 7= BAPA 2 #19 CHi% L, CA %A L
72 IACE % }if7 L 7= ”. Drazin & 3% H7 70— F ORI LE L LT, BA L
Enterprise nitinol stent (Ya Vv - Ty F-TYarvy) 28EL, AVM -~
DM TF %K 572", Forbrig 51, Onyx (HAX Fhu=v2) TCATL
FERR L7278, iR ICHNe i ZE S IR L 72, BlEIIR O AT 2 I OGS D 5 R &
#2515 ", Lockwood 51& 3 4? HydroSoft 3D coil (7€) TIACE %5
FEL72 "W, CAANDMC OFEIIHEEE HESh T Y, CA A AVM DA
BRE 2o TWVREAEICIE, REMAZZOTSPIT 4B THENTETH D,
IACE B OE 1 #IRE LT Ik Ebh s,

£
A

Iv. I‘:l:tl

AVN ICH# L7 BAPA XS T TABIDOADHETH W iR TH > 7. ik
B121Z TACE TOMRIBINAWRETH 555, 7 702 —FRBBIROEFICEET 5
VBEDSH 5.
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