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FERNEHIMBAXBHR D EBERBE I I 5 T-stent F = (& Half

T-stent % A (N 1= ZE # 17

MXEEF
(E]IEERNEIREIBHRSBEH(IC-POOBTCETBEBIR(P-
com) ANEMML DK LK RE T, P-com "EAELARE AR EF IZx L,
T &= Half T-stent ZAVWVEERWNTCALIEMNZEZERELE. TDOF
AMEHREREZRET 5.

(B ] T-stent, Half T-stent M 2B FD2ICEEIh Tk, T8
FEIE 703K, 26 &, 1 HIMNBEREBE, T-stent, half T-stent = h
ThOBY A XEFEY 12mm, E¥ 7.4mm, *F v 7 54 XX FEY
8.5mm, EH 6. TmMmmTH-o=. hT—TILEkimESFEFRFE L (& pigtail
HIcBERERLT D ETP-comzBEERTE, 28l TXT Y NEBER
L. T-stentd 1B THEZRD, BEEIZCE - .

(#E#wm] EEM»D P-com b ELL DI LEERY TCHELRABER P-
com&EH T B IC-PCEIcxt L, T % =I(% Half T-stent technique % A

WEERMEIADTH 5.

Bk
Jll[

NEEBIRZXXEE I »>EI (IC-PC: internal carotid artery-
posterior communicating artery) By AR & [ & (v T, wide neck T
posterior communicating artery (P-com)m™ K — LA A B HDIKE L, »D
P1 W{E 2 sl & fetal type ® P-com OB &, P-com B F L &+ (X

BB VEOHMERCEIRETHD. EFEF, RHROKESEFHIKE



T LTRAT Y MERVWERABFERICEIYERMATDLDALT LD
=0 FEHEAD KSR T-stent® ) OMiz Y-stent technique® 19 |
HD2VEZTIALUNDODER D EZRARTYIEE MY TKD2BERE S
H 5.

T-stent (& Bifurcationtype D AEERBIC L THMOLDE & ik m
ElcxZhZThATUYMNEFAL, RANELGLBWVWELESICHEEL,
*wy OV KT BHAETHDH5 (Fig.1 A,B) . £hizx L T, Half T-
stent ERKXMEALSBEET S 1 AODXTYMTHWEBEO R Y 7 5
N—HDNAEGBEICAVWDAFETHY, T-stent O —& %A L
FAETH B &M THalf T-stent techniquel & @4 L 7= (Fig.1
c, D)

S0, FAFLELTOEBRTHEER#S IC-PC BREIZ LT T-
stent = (& Half T-stent # W THEBELEZ 46 =&B&L .
fiE Bl 12 =
PlE 3

SHEFEREELFEEBEBKCHS VT, T F I1F Half T-stent & A
WTERMMZEZERLEZ 46 0 IC-PCEikEE L =
&R (Table 1)

T-stent, Half T-stent " Zh ZTh 2B ICEELTHBY, THEH
70.3 (58-78) i, I XN TXxMETH>. T-stent® 2HEFBENIC
R Ih, Half T-stent ® 1 fIXNBEHEBEHRE, &5 1 AL HKRE
Tho=. BIRBEEL*Y IV OH 4 X(E T-stent TFH 12 (12, 12)
mm, ¥ ¥ 8.5 (8.9,8.0) mm, Half T-stent Ty 7.4 (7.2, 7.6) mm,

Ty 6.7 (6.3, 7.0) mmTHor=.P-comZ2HBRITDI2LHDDOHT—T



WY A4 TIESERREFLE pigtaill IR ZERHRLE. B L = X
T ¥ hI& 3 X T Neuroform Atlas (NF) (Stryker, Kalamazoo, MI, USA)
T®H o f=. T-stent T Internal carotid artery (IC)IZ B E 3 5 X T v
b1k NF, LVIS blue (Microvention TERUMO, Tustin, CA, USA)% 1 f 3
DHWE. 26 TP-comOERERT Y FNEEBEIEHKI L, P-com &
BEINE. T, BRFHINFROEBELLERHS>AHEZE D, AN
HeaetERIROGhoz. BRHFBEFEY 63 (1-12) "ATH -
. BERE®OERIKRAEE Neck remnant (NR) T#H o 7= 4%, IC IZ NF
EEBEBLET-stent®d 1T THRZROBAEEICE - =

REBE®B : T-stent technique

FEF 1 72 %, M (BERERER, ZAXZ 12mm, KEEFHRE, EX
Em, Ak =BROMmME N FHE) (Fig.2 A-C)

B ERM o 2 BEBAETA S dual antiplatelet therapy (DAPT) % B
mLi. ICICEEBELESFr&BEAT—TILho 6FrABE AT —TILZ%E
IC petrous portion € T# A L, B L T Excelsior SL-10 (Stryker,
Kalamazoo, MI, USA) % middle cerebral artery (MCA) X#IZ, S
shape L 7= Headway 17 (Microvention TERUMO, Tustin, CA, USA) %
P-comic# A L= (Fig.2 D) . ICEMICBEBELENO SFr| AT —
T LM B Excelsior SL-10 # & ARICHE A L. MCA 5 IC I 4.5X
30mm ZEHEA, WHPOAT Y IEZREHCEDIZAT VY KR
MEeETICAT—TILESWVWEREBTEE, P-com IZ(& NF 3.56X21mm
ALY VETER, BKRICWimREERE $EE, Cone-beam
CTIZETRTUYIERFARBZHIRICERNER 21T o7~ (Fig.2 BE)

FO#®%, REHRADOX T+, P-com flOXFT > ZERB L, NR



TR TLE (Fig2 F) .  WESIHKICEHERICRRELEZA, ik 6 »
A M 5 coil compaction 23 % (Fig2G) 1 EHICEEBE@RAO - o,
LVISblue EMIZT L2 BEREZTL, TOER I ETEBERZEZRDL TL
m (Fig.2 H)

FEFl 2 TIEREBEDAET MCA A B ICIZ (& LVIS blue 4.5X23mm %
ZE,P-comIZIENF 36EX2Tmm B ELBRNER T o>/. ik 6
MATBRZEZEIRDHD TWLWE V. RREREMH : Half T-stent technique

fEF 3: 78 %, kM (R TE, FKXE 7.2mm, KRBEHRBHWRHE)(Fig.3
A, B)

AR ERRMo 2 BBAEIN DS DAPT 2R Lz . ICIC®EE L = 8Fr #
hT—FT I 6Fr A 57— T )% IC petrous portion & TH A,
pigtail shape L /= Headway 17 &% P-com (= (Fig.3 C) , Excelsior SL-
10 2 RNICEAL K. P-com IZ NF 4.0x21Tmm #*xv 2 £TEWH,
Wrim xERE FTEE, cone-beam CTIZTTRT VY FNEBRREZHERZ

CTERNERZT>R (Fig3D,E) . A7 Z2EMBMLNRTHTL

\

= (Fig3 F) . ARIHICHELZLSERREL, MR AAATHERER
WA, RBETEOREFELR O TL A L.

EH 4 TEHRHEABMEZERINIZZSH, FE B I Double catheter
techniqgue TER M EZ T > =N, P-comZzEBEHFELEFERNATARETH
2. TITHEE~NDOD+DLBHRALEAENO S &, @B, DAPT o 0 —
TAVIRBRIZATVIRAOERMET L. AEHETEROSFE
HREERRN XEABFTREEREFEFEEZESRRUMEBEZFERICK
UERBEH»THD (KRBES 01-22, F2019C88) . ik O B & 1L

SN2 EDN, ERWVWIZEFEECHIETHLDOELHME 26 H



T L.

TRTOERNICSENT, OMeEREAFELHOESHETRD
o REBMOITAB —TEHZVLN, REBCTOBREME 1
BlTHAENTOLN, TORODBRIEIRD T LA L.

ER

Bifurcation type O LB H AR B IZx L T T-stent 2 K2 ERMDOA
PHEFEHRESIATWD 57 HERIZTH TS T-stent © Half T-stent
EFRAVENSRBICTSTIONERAEOBEINIK, REMDODHAETRTTA
L2 BRMENEMNLOEKRL, EEMLZ OM O technique & A L
FOhERFMCTCEIBEELIPRELZIOICRBEL TWDS. 7 Half T-
stent T+ 52 neck A N—TEQRVWH TIE T-stent 2EERT 5.
B ABRELBIRBEEAA E L TIE,IC-PC % basilar tip, basilar artery-
superior cerebellar artery, anterior communicating artery 7 & A 2
Fonb.

Half T-stent [y 7 Z/INE KT 2D HEDOTHUY, flow
diversion R EFHFTCEa 0L, FXEMN 10-12mm A £ D K&
BTRIAALERNABETH D TIBRIVXRIVERVED TFEKE
Y-stent 2&F5 X %. £, XEOEBIIHLTE, AT SIXAT YLD
B LVISbhlue B & D H BEE D flow diversion RO F T E B
£ @O, Enterprise 2 (Johnson & Johnson, Raynham, Miami, FL, USA)
DES5ImMENDERIELENY inflow zone 2F DT A EDHEM
SDERARTUMNEZERABOLEBEICEET I LB ELTEZTHEL I L
NEETHD. Half T-stent F & XKEBEN IMMUTOETRAT vV %

B ZEICEYhEDME EXFy PN EBETE, o adjuvant



technigue Z A WA LK THEXRLIZOASAILERNTET S & ShHhE
BaICA WS

EHEOXATYMNERAWZ I LT BREREAFENEMT 2 &R
ENHDZMNETD X Y-stent EERTRATFYMOERY XDV
FomEEEHENEENDBEVAREELH D 'Y . LAL, DK
DRBAEFIRERTHLI I ENEL, Y478 AT T (MC) @
FE, ATUMNEFRRKFOXRT YN EWMMUBREICET ZNAGE Y O FKM
N EBE LD, FIZTSEOEMNOLESICHEMENF —LHL NI
LTW2546, TO0NEOHEREIEZTEAZL. LML, 3D 1 A —
SH B MC Ok E F R L, Pigtail ® S-shape 12§ 35 2 & THRMHOD
BEMNAIEELEGL D, RTUVMNBEBEORBICEIEMNHOMNES b M E
BICEETHSN, MCOFERICEOERENMNELTLET S O
FHEGATVINERAUCEORENRHE L GD. €2 T MC FEFMOD
DSA ICTEBZREBR DI DM DEREZAALTESE, K0 R
NMEBEZRETDEDPDBDETHDE. ATV FERAOEBIZETZTOESR
Ehhbbd, EHORVCODEDBSEEIAT Y MNEEFTHOEZ&
21ImmEOATYFEAVTVD. 2RO EICBEYT AT v I,
2 T NFZFEHRALTWLWS. NFIXresheath TER W E WS T AU v
hEhH s, BHBAEREY Y L CEBMBCLHtERICER TCEME
EEEHEIZEAhTHEY, FBLEALERBLAVESOSRYOERRFALE S X
MEAGTNE, BNmZzEbLEII I LETEFLERAETEHRZ V. B
4 T (L resheath AIE TE R A B 5 & %2 4 7 ® LEO Baby (Balt,
Montmorency, France) B ENXNH 2N, BERNTCHERHARELAT Y NT

X, Enterprise 2 034, Y XKOZBOD MCARBRE LA >TLE S =



HIZpBEOEOCHERLEFENPREICLDAREBENH D, £, LVIS
Jr. (Microvention TERUMO, Tustin, CA, USA) o F &, mE O JE B 3B
DTRERATUVIFEROESIZCEYSEERZ MC BEABET, £FL
BRATCELVWESEASICEIOERAEZELCESISSELHYED. X TV ME
BAELGLYBEODERIE, ChAhETCORKEM»D 1.5MmmEFT, THLET
B56E0NERECEBRELNGSRDIEEZIONDS. T, R T
v hEME (BARE DO distal neck) OEBRBRAOKICIE, BOLE O &R
FEICATY BT 22D MCEROETRMICP P IL— TR
T LS5 RKBTRT Y MNERERBKMT 52 X (Microcatheter looping
technique) "™ P EHRN~DXT U NBEEHCELED, ATV MERES

CTERFAIIUMICBIPNIFTLEITLLBERNEREZETAODEND 5.

(1

HREEBRIHIMBEALETRKEDODLDODLBGEDZDOT, 4 1 O &
SITHBRLTCLES>EEEHDE-O, BEBOBREA > 3 vI2D
WTtRmRFLTEMP GBS TEALAYL. OBEEEHEOCERINH D
EFH, AT ME 1T KAEBENTHDIEEEAENG . LL,
FEF 1, 2 ® &k 5 (2 Half T-stent T neck 2+ 59 Hh /XX — T &K WIEH
TR, L &HBJT T-stent L@ d. FOEICE, RA & L T flow
diversion st E N & T = % braided stent BB 3T 2 AN B L& E
ZbMNd.Flowdiverter(FD) IZC K 28BN BEIE E R DFAENH B B,
RRERE D P-com Z2F I HHMBICSEVTEZELHAEINEG LIS
WEWSHENHY 'Y AETCEZTRAVABEOEOHIKEOH A, FD
BEFTEEICRFTIRNRETHD. Efl 1 TEREOXY VYOO E
D WERICEKY, ¥MEIC braided stent BB CTCE R A - . ¥HE

BEBLIYBROATREMEE2EZ, BREKICIX scaffolding technique'®’



TATYMNARXTUMELTLVIS blueZ&BEIT D5 FEELTULIE.
BARAEBETCTLVISEEBERAELBRZRD TULAE L.
HPCETHIEREREHFMRBAIFZLELDIOTCRERH I+ -7 v TN
WEEEZLND.

& 58

ILEM™D P-comAELIAL DB L, »hOBMRBETCEHETERLWL P-com
®» IC-PC ANIzxt L T, T & =& Half T-stent technique # B LN = &
BRMTETMERNABREETNSILTO—D20OERE LAY BT D.
FEERDRTR

AWMXICEALT, EBRFEFFSLVEBFEL2EICRATIIANETAEMER

RELNEFEEL R L.
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Fig. 1: T-stent technique and Half T-stent technique for wide-necked
aneurysm of the bifurcation type.

A: Schema showing the partial deployment of two stents in the parent
artery and other branch.

B: Schema showing the fully deployment of the stents without
overlapping each other after partial or full coil embolization.

C: Schema showing the partial deployment of the stent through the
non-main branch of bifurcation.

D: Schema showing the fully deployment of the stent without bridging
of parent artery after partial or full coil embolization.

Fig. 2

A: Reconstructed 3D-rotational angiography (3D-RA) of the right
internal carotid artery (ICA). The unruptured aneurysm was located
at the right internal carotid artery-posterior communicating artery
(P-com). The adhesion of the anterior choroidal artery to the
aneurysmal wall was predicted (arrow),

B, C: DSA of the right internal carotid artery (working angle).

D: Image before and after the S shaped microcatheter deployment.
E: Cone-beam CT after the stent deployment (arrow: ICA, Neuroform
Atlas 4.5x30, arrowhead: P-com, Neuroform Atlas 3.5 x21).

F: DSA just after embolization. The aneurysm was obliterated with
small neck remnant.

G: DSA findings after 6 months from the initial embolization

11



demonstrated the recurrence of the aneurysm.

H: DSA just after retreatment (additional stent deployment and coil
embolization).

Fig.3

A, B: DSA (working angle) and reconstructed 3D-rotational
angiography of the right internal carotid artery. The unruptured
aneurysm was located at the right internal carotid artery-posterior
communicating artery (P-com).

C: Images before and after the pigtail shaped microcatheter
navigation.

D: Cone-beam CT findings after the stent deployment (arrow: P-com,
Neuroform Atlas 4.0 X 21), and the microcatheter navigation
(arrowhead).

E: Images after the first coil introduction followed with stent
deployment (arrow: P-com, Neuroform Atlas 4.0x21).

F: DSA just after embolization. The aneurysm was obliterated with

neck remnant.
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Table 1 Characteristics of patients and clinical outcome.

Case Ase/Se Statas Maximum Neck size Shaping Mztt}::i of Device aim.I: er('l;a;?c Procedural  Follow-up Re-treatment
g * size (mm) (mm) of MC (IC/P-com) grograpm complication at 6 mo
denlovment result
1 72/F  Incidental 12 8.9 S T NF/NF NR None Recurrence LVIS/ Coiling
2 58/F  Incidental 12 8.0 S T LVIS/NF NR None No recurrence None
3 78/F Ptosis 7.2 6.3 Pigtail Half T None / NF NR None No recurrence None
4 T3F SAH 7.6 7.0 Pigtail ~ HalfT  None/NF NR None o followrup None

(Dead)
MC: microcatheter, IC: Internal carotid artery, P-com: Posterior communicating artery, mo: months, T: T-stent technique, NF: Neuroform Atlas,
NR: Neck remnant, LVIS: LVIS blue, SAH: Subarachnoid hemorrhage
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