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A case of the repeatedly re-ruptured basilar trunk dissecting

aneurysm treated by “Coil Sandwich Technique”
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<HX#EE>
(B ERICHER L 2 A BEEENEEIRE X L. inflow T2 4 v
Z&EE, ATV IFITH VYA vy FRECKAEEST 22 L TRIETE 21
Bz Lo cli&E T 5, EB] 4 1B 4 500 iR
BRI c L AT v PP ERM A BT L BBl L2 LHF kxR
fREEMER BRI B L A7 v PP ERMIC X 2 HIREE T o 28
HHERKZEIVELABEHOBEE LR 2T ATV IER3IKEL->TED,
A0 AT =T VORNTE ALY 72D, inflow Taf A& L X
IICAT VY FTHRATHE LEBRMO ELMEL G2, [#w] 27 v b
PERERMGOBRICN T 3 EBEA 7> 2 v & LT, D“Coil Sandwich

Technique’ VLD LB H b EFEZ 5,



< AKX >

Ci=D

fift W E A S B Uk %% (basilar artery dissecting aneurysm; BA dissecting
AN) OfZic X 32 < $ETF M (subarachnoid hemorrhage; SAH) I3,
MBI d o2, MANAEFHENLZED 2 2 &23% <, —RIVICHE
RARGLEETH 2, 2ORBHIIFEFICHECHRBO EETH 2, &
M %1k, SAH @B oM K2 # VKL, HEICHKRL L BA
dissecting AN IZXf LT, a4 %27 v b TH v P4y FRICED L
(“Coil Sandwich Technique”) TEIARIE ~ D inflow Z# x . WK TE 72 1

Bl zfk L -zoclET 5,

(i il 2 7R ]

FEG X 41 A . BEERE & L T 29 mRFIC IREZE . 31 5% IRF 1C 2 IR A JEE
FLOBIREAZIC X 2 M NIBEE2R0 5, KEB KL T RE L TRV,

BIJGRE X, 200x 4E 5 H (36 mHF) 12 BA dissecting AN O %l ic X 3
SAH ( Hunt & Kosnik Grade I ) % % #if L . 4 B T Driver
stent(Medtronic, Minneapolis, MN, USA)Z #fH L 7= =2 4 A ZE i % i
Tl MieH - RBEEERZSRBAL., 2 0% o TN 2 &%
BICCHREER IR ONAL 572, L2 L 200x+4 4 12 A (40 #% Ff)
® MRLA i THiEAEFE L 728 & 3 il o BA trunk i< 7 72 72 B Ik 4
BFEAEL TV (Fig.), 2 LHBEETFTETDH > 2, 200x+5 4
2 A4 ¢ SAH (Hunt & Kosnik Grade I ) % FJE L . i Bgic THESIT
b7, BRI 12/ BA-AICA (anterior inferior cerebellar artery) 4%

Hatic@oon, a4 vERINZETIN, 2O FBE I IET



X, HMAKAEEL. HHE 3 HICFHEIC T Enterprise VRD(Johnson &
Johnson, Raynham, MA, USA) % 2 fGEMI L 72 L CHEE 2 4 v R 21T
bh i (Fig.2),

MR EER 2 CERL, Y cRBBEOME L 2o/ HE 5
H © MRILA I T A B flt B¢ Ti#H % L %2 /&£ BA-AICA B) Ik & 2% coil
compaction L X VI K2 KL T Ao RECABBET LI L LA

77 o

[ 9%]

Mgt 7 A Y v 100mg/H & 7w e F 2L 75mg/H D WK Z #kft. 5
PRk Fic., HEEBIRIC 4.5Fr @ v 77> — X : Parent Plus 45 ( X 5 4
¥y b, BiR).GKBENRICIESFrr Yy Sy —2:9Y 75 —H ALV}
B7a—%—TH(FAE, REOZHEL T2~ Y VILZT ok,
45Fr v — A2 b 3 AFr WA » 7 =7 CX AT =7V ALl (A7
VA AT A AN, B EAMETEIR~FEL, Mfitho BARERMH & L
o HRMBEMRL S, 4T 4 v 27 Hh T —F7rE L T 5Fr
Launcher(Medtronic, Minneapolis, MN, USA) % EHEHF B IR ICFHFE L 72,

9. RBBETIIL AICA ZPHZE T 2 AlREME 2 H v . MIKEIIR © AICA
53 I35 12 T Sceptor XC 4.5 X 11mm(MicroVention TERUMO, Tustin, CA,
USA) % F \» T balloon occlusion test(BOT) % 1T - 7= ,BA ® parent artery
occlusion(PAQO) i tolerance 2872 \» & & 23| BH L 7z 2%, angiographical i
N ¥E B Ik #% 52 IC T P-com artery (posterior communicating artery) %
L T/ SCA(superior cerebellar artery) X » /2 AICA £ M ~ o ] & Ifi. 7 23

<&, fiih /2 AICA OPHZE X RIRE & HIMWT L 7z,



Neurodeo 10 Air(X 7 4 22t 7 %, KWK)% ASAHI CHIKAI black
14(BHH A v 7 v 7, BH)%H\» T, trans-cell approach TR KN ~ D iFE
BRBTB, VAV —IHAESFEARETHLICOD22DLT, <4
7N T =T NET TR INER>TVWEIRATYFDARAFT Y FIZU -
B VIEANT LI LB TE R ok, RiEM%Z LIF % 7% Carnelian HF
2.7F-125cm (RiFA T 4 AN 7w X2y, BH) & Carnelian MARVEL
NonTaperl.9F-155cm (B iE X ¥ 4 AL 7 v X 27> FH) % [ fhic A v
THHN~OFEE2AA LR, PRIFATZZLRCTCET, AN~ =
AN oBMIZ K EE L HBL 7,

ROFERELTCELRLZAT Y P 2HENLZ L TCoOBEBMBICHEL.
Prowler select plus(Johnson & Johnson, Raynham, MA, USA) % posterior
cerebral artery(PCA) ¥ T E L . Enterprise VRD 4.5 X 14mm T &) ik 4
Iy 7 HEAN—FTLHEICHELEY., BA~OMBICIEMAEADL N
o Tz,

% Z T inflow T® % neck I EHICHE» o 72D T, Z D neck Hic a4
NEEE (TTICEHEBEINTWEZ AT Y POoRNMIICEL), 20 a4
BrmnXoOKHMIcEILS ) —KRAT Y PEECTRRAALCTHEE S
52 & Tneck #PAE T X 2 A[HEM 2 H % & % 2 7z, Enterprise VRD 4.5
X22mm % BAICFHEE L T.XIC Neurodeo D 4 % IR © neck(inflow)
EArIC 8 L /2, Enterprise #2 L 3§ 2 EB L T neck @ just distal ¥ T
B ERLZRETF -7 L., ZDIRE T Neurodeo 2> b Target 360
Ultra 2mm X 3cm(Stryker, Fremont, CA, USA) %A L CT. 27 ¥ F jail
PeT neck 28I LI BMEL R X ICMMABELZL AR A V2 H

BLZ, CITEETILHRE~0MBABHEILL TWBE L PHERT



% 72 72% . Enterprise ZZR2ICEAL. ¥ bicafrzlL~Z, h
TaANE2HDOAT VY FCTHRDE CTneck#{HIC ) TCHET L L
< % 7= (Coil Sandwich Technique : Fig.3,Fig.4).,

R&EFCH I AICA Z & TEMRMEITHAE L Twd, £ AICA #
W~omEEMEIMT LY@ INTEY, MR EERZEZCF
Bz 7T L%,

REEED» S 6 7 A O follow-up TH . &ET7 —F 77 27 b ic X b FF
flildMECcH b0, HFEOCMEICHS 22 REFXELNT . BIIRHE

DEHERMFFcCE T3 bt E2 503 (Figh),

[&%]

BA trunk AN X MBI IRME &k 0 1-2.1% & LW ARG cd v 12,
SAH D JF K @ 1% E & Ebn T\ b 9, BA trunk dissecting AN D &
Bz, FHICHEECH VKR CTH 2, RAEEREOBAE I T IIE
HEICRBEE ATV, b LEIRIE K S mass effect 1T X 2 I fE R AL
s o EMmER B, SAHZ R Z ¢, 20 A cHMMRELZEET
LRECTHBLETIHMENS v YO, L2 L BA dissenting AN |3 SAH %
fiE K 255 < (40-60%)368 mortality b & WK B (17-79%) T H H 2610
s U RO 1 JE i A 7 v (25-33%) 70, X 5 SAH FEE I < it 5 Ifn
FK(19-86%) 23/ & 2781000 HHM L 72 8 & @ mortality (M ® T & W
(70-90%) B TdH 2 1012, F 7z FH Mg E I o 24 BN i
ZhZenHwEEbntY, Ranmlifmoiike . & Bk EH%E xR
TR CTEIWRMEELRA L 2T NIE RS v,

INF CHEETMEL T wrapping. proximal occlusion, direct



clipping Z &2 HE 2 6N, WMFREFSEFKRSE XA I 457, L

LFEEPR#EERZ TR BEAIIED % <. FIC wrapping 1T o %
R OIRIFIIAR EDWEDR L 4D, 2o BIMENARELLLfTbh 3
X917 Y, BA dissenting AN ICXf L CTERENME X 0 b IME NIEFED
BRI N TERZ Y, Kim BM & 903 BBl 21 ] ® BA dissecting
AN OBEBICE L C IMENBBEHEO AARENIMER XIS » il
BAFHI A% v 2 & (90.9%vs50.0%) % /k L, [AEEIC Sonmez O & D i3 /7
G 8 © dissecting AN 478 il ® meta-analysis iC 3 \» T Il P AR EE 13
RIAB ARG EAZEE 87%., RMEIR RIFH 84% L EHIC RIF AWM %2R L
Tk Y. BA dissecting AN i % 3~ 2 4F B A #E & L CILE WG % 28 il 7
ThTETWw 3,

M&E MNEED i E L Tid, BA dissecting AN i &t L T dominant side
D vertebral artery(VA)® PAO % {7\ BA ® flow reduction & flow
reversal TIRHE L 7z fEH % 1O, I8 MLAT o £ T & T\ 2 fEH Tlk BA
@ PAO(internal trapping)iC X % deconstructive 7 5 % O & 28 B 4f /¢
HRERLTE D 82 TLRHFAERIEH W & A5 BHETHEHIC X -
TREMBRBEEL L ITODRLTWw 3, 727, BA trunk <k il &l 117 o
JREEIC X Y PAO T & 72 WHEDHI H % \» 72 %, reconstructive 2 AR H ¥

14

>

LS, 1990 FEE®HED» DX T Vv PHFH a4 VE RN ORE PE X
1361310 0 257 v P DARAANDARTHEET LIV AT Y b+af LT
BETL2HPHEENMREIEE INSY RIFRBEKRMEZRL TV 5,
Jiang C & (%, BA dissecting AN H B& il 29 fl i< & L < 1% Wik % % 17
5 72 2%, modified Rankin Scale(mRS);0-1 o 5 I K 47 ] 28 85.7% & JE ¥

CRHFC. AT VM4 A THEBELAZHIEREBRERZ 1L ED LN



ol EWEL T B,

X b5 ICiE 4 T I1F Pipeline Embolization Device(PED) (Medtronic,
Irvine, CA, USA)Icft % & 11 3 Flow diverter(FD)IC X 2 5 % [N % 72 U8 &
NENIRFE O RIF 2 BB ME P x . KREZEF I d 2 BB AMHERICE
\F % dissecting AN ICXf§ 2 FD IC X 32 BERED B2 F o5 3 121617
Natarajan SK & '3 12 fl 0 R GEERIC B T 5 KA fusiform AN i xf
L T PED % Hl \» 7z reconstructive £ if# % 17\, 26 CEIIRE © 57¢ 4 B
FE X MR L . mRS;0-1 DEgIFRIFA 91.7% TH -7z & L T PED o F A
%K L7, %7 BA trunk dissecting AN @ SAH #JE | ic >\ <T3H PED
TR E LG IEMREG 2 H B 1Y,

27 v b FD % H \» 72 reconstructive R /BB W THEELI L ER Z
L LT, fimiofiEE., /MR EomEBEEAEH I LT S
12.19.20) - fth BL AL B BT OE O 2 o AT HTM NRIE 2RI L T w2 B
A7 v PHZEZERLZWE S . ARG TH o 7 72 & I HLEEE 2 P
INREOEER Ao T LE->72ITAT Y VHELZRL 2
Bl 7z & 20, LM/ RFEO L BB R I N TEH Y. SAH HKIEH < D Al HE &
RO P /MNRFEORG IV ETHL LEZLNLS,

Sl 2 OfRRER L ZZAEF Tk, HE T E TICH MK MR L
BRI E R CIMEREL 22 L CWBREMTH O, FFIIC collagen
disease PHOREEER ALK EL A2, Ho 2 AW ERIRBRA INT
W 7 g

G D strategy & L T ¥ neck d £ < saccular ZJEEZ 2 L T Wi /&
D, HN~DIANDBMEE —CHZBBEEHBL 22, KIEF <IE

INFTCOBREBETTTRIMDAT VYV FDP neckFff D ICELZ>»THEEI N



TW37dBANIC~YA 70T —TARFATLZ2ILENTERD 7,
ZZITAKRHORAT Y P 2ENLZ L TCOEBRMIBICHELTCXT v
FERLEPBEICEL T, BEOREL2 LS HEIICHMKAE T 2 ATEMH
BDIEFICEVWEEZ, a4 VERT VY FTHATHEEL T inflow Z #l 2
2HBCEZIDBE->T, FORBZRCTCHRBEOTEEHELH O L,
% 13 % [ 4T - 7= Coil Sandwich Technique % BA dissecting AN i %}
TEHHEEBROBFELEIFZONLT, ChFEToREL L DYIHIBE L
LTiE, PAOB2vi3AT v P a4 vERIT, 2515 %1EF FD T
DRBEREEZEEBITRETHE, L2rLATFT Y M2 FD i L THHE
LA BELLTEMRMOEMAELZRECHBERLBHEILEICA D
LGave, ATV IHEESCH L CBRBEEHBEL S &% L KIEH
D X 5 1T M~ trans-cell approach T~ A4 7 1 A 7 — 7 )L iF A 2% [ # 7
E e T EBEAT LI EEDNSE, 2D X5 A Z @ “Coil Sandwich

Technique’2ZHH & R 2 A[REELH 2 LF 2 b N D,

[ &5 55
Sl dk 2 0d, B L K%Y KT BA dissecting AN I 53 2 B IC
B L.
2 oA TFT v IoMicEEREICaAVEREEBEL CHEAR2AL Z & T, inflow
POORA~DOMKETERICHEI XL ECKILE, A7 v MM
FNERICTHRBEINEHAEDRBOWBEALS 7> 3 v e LT, “Coil

Sandwich Technique” 3 Hl » THELA XX HEDODVL L DTH 5,
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[Figure 1]

A: VAG at initial presentation demonstrated a blister-like aneurysm
and the other aneurysm on the right side of the middle portion of the
basilar artery.

B: Postoperative VAG demonstrated complete occlusion of two
aneurysms.

C: Follow-up VAG after 1.5 years from the first treatment exhibited two
aneurysms keeping complete occlusion.
D: MRA after 4.5 years from the first treatment revealed a de novo
aneurysm located on the left side of the trunk of the basilar artery.

VAG: vertebral angiogram

[Figure 2]
A: Preoperative VAG of the second treatment indicated a de novo

aneurysm on the just proximal portion of the origin of the left AICA.



B: Postoperative VAG of the second treatment demonstrated complete
occlusion of the de novo aneurysm.

C: Preoperative VAG of the third treatment revealed recanalization of
the aneurysm.

D: Postoperative VAG of the third treatment showed slight dome filling.

VAG: vertebral angiogram, AICA: anterior inferior cerebellar artery

[Figure 3]
A: Preoperative VAG of the fourth treatment revealed recanalization and
regrowth of the aneurysm on the left side due to the coil compaction.
B: “Coil Sandwich Technique” was employed for the lesion.
C: VAG during the coil sandwich technique illustrated complete
occlusion of the aneurysm was achieved.

VAG: vertebral angiogram

[Figure 4]
The schema of Coil Sandwich Technique
A: At the first step, the tip of microcatheter was positioned in front of
the inflow of aneurysm.
B: The second step, an additional stent opened up to half at the just
distal portion of the inflow of aneurysm.
C: The third step, a coil placed in front of the inflow of aneurysm.
D: The final step, the stent deployed completely. The coil detached once

the aneurysm became not visualized by the contrast. Thus, the inflow of



the aneurysm was sealed by the coil inserted between the two layers of

stents.

[Figure 5]
A: Postoperative VAG at the final treatment demonstrated complete
occlusion of all aneurysms.
B,C: Follow-up VAG(B) and MRA(C) after 6 months from the final
treatment exhibited all aneurysms maintained complete occlusion.

VAG: vertebral angiogram
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