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[ Objective] We report two cases of unruptured intracranial aneurysms
treated with the coil embolization using T-stenting technique.

[ Case Presentations] Case 1 was a 49-year-old woman with wide-neck
basilar tip aneurysm(10.8x9.8x8.9mm) that riding on the origin of the
bilateral posterior cerebral arteries. Case 2 was an 84-year-old woman
with left internal carotid artery-posterior communicating artery
aneurysm(16.8x13.5x12.6mm) and the ipsilateral posterior communicating
artery(Pcom) was branched from the dome of the aneurysm. Both cases
were treated with coil embolization using T-stenting technique without
any neurological deficits.

[ Conclusion] Although T-stenting technique is accompanied by a
difficulty on the occasion of stent placement in comparison with

Y-stenting technique, such technique has a potential benefit to reduce the



risk of thrombotic complications.

e

o

oAV E RN ICE T D stent assist technique T (X simple stenting T & -
T b I ke A OFIE AN 4.4~5.4% & A S LT v B YYD dual stenting
technique 2 C O E M2 27 » MR E Z E T 2 E # CIix ol S OFE
DXL DA SE& SN 5. dual stenting technique ® 1 > Th %
T-stenting technique X, A 7 >~ bR T O EH 5 2 EL v & T,
A PRIE O WD 2 A L CTHEZE X L, Nonoverlapping Y-configuration
stenting technique &* L THE &h 7= 3. L2 LAeRb, Fi oy kxR
m L AT S DS I e v 4 |, T-stenting technique % W T8 N

£

o

WaEIT L 20 E2RB Lo TcHET S.
< JE B 2R
SEF 1 : 49 m% A M

BEAE BE o M i R RR O E 18 MR O R A& BRIE MR D R ZE R i M o

Julii3
Nl
+
5

ARG, 7 A U~ 8lmg/day & R .

BLWE B, M FRAEFTREREL EFICTEMRMRABELZZZ L. B0
CT b i JEE &) Ak 5E % %6 (Basilar tip;BAtIip)ICEI KRB O FEN D T- 2
EM B YEEMATBE R o T

A B e BUAE - B MR RE L.

TR B B AR B PT RL 2 A CTCTA ,10.8x9.8x8.9mm OV A K X v 7
T M % KX B R (Posterior cerebral artery;PCA)IC B 4 % B Ik ® BA
tip B kR JE & & ® 7= (Fig. 1A,B).

B T8 WA Ch DL e BE 2 U vy 7 CIE%m

ERLOYU R ITITRE W ENDL, a4 VEKRIN O T E R o =L



PCAJR fF & i # M & OFJE T B @ 7= ® |2 T-stenting technique Z R L 7= .
FiFo5BHFI NS 7 v E RZ L)L 75mg/day,> 7 A % ¥ — )L 100mg/day
B L .

& N IR o K KR Eh IR R B T 4 ME B B Ik (vertebral artery;VA)IZ
Launcher 5Fr 90cm(Medtronic, Minneapolis, MN,USA)%* & & L ,/& VA
\Z FUBUKI 6Fr 90cm(§l A 1 > 7 v 7 ZFm)Z ¥ & L 7= .Prowler select
plus 45° (Codman & Shurtleff,Johnson & Johnson,Raynham,MA,USA)
%/ PCA IZ#% & L ,Headway 17 Advanced 45° (MicroVention, TERUMO,
Tustin,CA,USA)Z @ R I #F M L 7= .% /& PCA 7 & K @ Ik (Basilar
artery;BA) IZ EnterpriseVRD 4.5 X 28mm NO TIP(Codman &
Shurtleff,Johnson & Johnson,Raynham,MA,USA)%* ¥ & L 7= . #i \ T
trans-cell (2 T Prowler select plus 45° % £ PCA 2 #% & L ,

EnterpriseVRD 4.5X14mm NO TIP % #fi A L 7= .shortening % & j§ L C

v

proximal marker 28 1 A H O /E PCAD X T v F b MhICERDAMBED

3
T

5B L,1 KH ® EnterpriseVRD &£ Y Y HE7Z2 5720 E H I L
7z.Corn beam CT I TA T vy FPOHEREINMBEL W &2 L
(Fig. 1C,D).Axium 3D 10 X 30mm(eV3 Covidien,lrvine,CA,USA) T
Framing f% (2, Axium,VFC(MicroVention, TERUMO,Tustin,CA,USA),ED
coil(H = 1 A5 4 7 A ,K W), Target(Stryker,Kalamazoo,MI,USA) 7 &,
3 16 A& ,180cm % % # L ,body filling T F# %# & T L 7= (Fig. 2A,B).

MMzEHLREHERIRHELEE2PAZDO 7 £ 2 —7 v 7 O KM
FHE L B o®%TICh T I coil compaction & 72 AN 4k ok TR
B CTdH B (Fig. 2C,D).

SiE Bl 2 0 84 Kk, & M.



BEAEHE © B B e E ., ZRMEHE, 7 22U > 100mg/day Nk

Bl oEE o LLRT X v A N M OE) IR % & @ #) )k (internal carotid
artery-posterior communicating artery;1C-PC)4y Ik 5 (< 8 Ak /&8 % 5 i &
NTEBY MR KRTT7rr =T v 7P Thol BIIREOI S 7R H
RERELERD LD BRO FE & ol

A Be R BLAE © BakE MR R E R L.

fRE & RR S M9 T K- 3D-DSA | ,16.8x13.5x12.6mm @ #% %3 i &) Ak
(posterior communicating artery;Pcom)?s K — A2 b i 43 5 4 1C-PC
Bk %2 %2 @ ® 7= (Fig. 3A,B).Balloon occlusion test T %, b |2 & ik b &
X U m oA v 2 NS L. BT B AR (anterior
communicating artery;Acom)lX K ¥ = ToH v , 4 Pcom | fetal type Toh
> 7z

B F#H  BPREL, @l Th BBEZ Y vyE 7T Y 27035
WEHIW L E e B ERS L BREEESFLTOaA

JvIE RN O JF#F L 7 o 7= . 4 Pcom (X fetal type TH DH T & bR F L

N\

H T &» V ,Pcom @R fF & & S OFE ¥ o 72 » I T-stenting
technique Z @MW L 7=. FMHio 5 HET»H 7 v K7 L)L 50mg/day, ¥
o A X Y — L 100mg/day & B S0 L 7= .

& N iE w0 4 K ERB) IR A& B <4 W8 AR (internal carotid artery;ICA)
\Z FUBUKI 8Fr 90cm # ® & L 72 . 2 K @ Prowler select plus 45° % 45 ICA
m AL E A Pcom I F N E Ueh i L ,Headway 17 Advanced J & B N IZ ¥
L 7. ¥ 79 EnterpriseVRD 4.5X37mm NO TIP # /& ICAIC®E & L, #

vV T shortening 2 % & L T proximal marker 2 &5 ICA® 1A H DO X TF



MEbTFNICERD XD R E»SEB L EnterpriseVRD 4.5X14mm
NOTIPA A PcomiZZFNn TN DAT L hBREDETYERLRL WX HIT,
i@ L7 .Corn beam CT IZTATF vy FOEBEBREXNMER W & % i

#& L 7= (Fig. 3C,D).Target XL-360 STANDARD 12X 45mm T Fraiming #

o

,DELTAMAXX 18 CERECYTE(Codman & Shurtleff,Johnson &
Johnson,Raynham,MA,
USA)% v T 3 8 & ,237cm % % # L ,body filling TFH 2 ¥ T L 2
(Fig. 4A,B).

fire of@E & L TIE oG FERIEEL,3 2»H%OEB
MRI/A kK & 2 ZAL X7 » 72 7» o 7= (Fig. 4C,D).
- BB

Stent assist technique I 1 A @ stent % H \» 5 simple stenting 28 1F &
A ETHD. L2 Lanb oBIROEFPNERSES BIREO X v
s OREINNET, Ry 7 2FERTILEDODDL DL E A XN RKEL
BEOAMRBELZIGWVWLEHBIADI LA R EICIE 2 AD stent & W7
dual stenting technique ® i i & 72 5 . o o T & i B E A B S
W ix LB 4 Overlapping Y-configuration stenting technique & IE i 5
Y-stenting technique Th V , K< T T 220K ENHFET L. 1K
H o stent z i 7 @ 4y Ik ifn & I ¥ & L 72 % (2 ,trans-cell i TH 5 — 5 D
Gy M A2 @ER L, b 2 KAEDODXT v FERMBET L E WD
Crossing Y*) [ 4y Ik @y R 7> & B L & 12 4T 12 2 KD stent # E &+ 5 &
W 9 Kissing Y TH %5 Y.z hicx L A #S % TH Wi T-stenting
technique (% ,%5] 4 Nonoverlapping Y-configuration stenting technique &

bEEN, 2Ty PRAEORERSEZES RV ETAT v MR



O MBRERRL AT POMERE~OEAEMREFELZHS L, 0O&MES
OFIE O k> 2 # #F L T & £ S 1L/ .Tablel (C T-stenting technique & L <
I% Y-stenting technique # JH W 7= 56 L E o s o F &b &g 34712,
Ihbo0o7F 7=y 72zl aolntsOFEDR, 44%TH - 2
AT e i BT X, K M ®) AR (middle cerebral artery
aneurysms;MCA)5.6%,Acom11.4%,BA-tip 3.5%,IC Zt % & 0%,IC-PC0%
TH - 7= 371 T-.stenting technique (T 7 #l THiiT S TH v *Y 1 4l
EAMEOFENS RHE TH D V6 il TIEB Sl m A OFE TR
W e o T2 W E BN D A v 72 T ostenting technique A3 I ¥ M A OF IE &
WO EIHEIZ2NICOVTEHEFETET ,@Ewm T 21 1X45 % IEB K%K
HERDLEND L. EMMES OFE O AEFE 4.4%I1% ,simple stenting O
o TP E i LT b BRA TH o A, 5 T Johnson AK. D
I%,Y-stenting technique 7% simple stenting & lbk#& L , A E 2% & » T & I

HAEBME HMMEAFIEORERZHE NS EI LHREL TS ¥ 27

YREEOFWICE S MERE~OBBERRIESFEHIMO KK L L THET
4L T3H Y ,T-stenting technique o F HHEIZEH L T ks TW5,
F AL O KR B Acom 2 E oM &I E T A A PRE D £ < A
b5, M ERIBNGEACIETAT Y PR EOREIC L DN E
OFNe O BEBNBEEFEIZCHNL D Z &0 TH S L, T-stenting technique X
—BICET LI EEDND.

HMERKDH L 42% TR D S iz 24712 Tostenting technique % M
W T TERBEARARDE R o b0 P bk TN R
O ND N AT Y MRBERIAS TRV ENTRIND B

f~oFn THihiE, Y-stenting technique & 2V EAIZ K& < Fh T



LESZHACEIEHEZRLESRLS R DIARBEN D20 ALK
ffiE " ITSF 2~ THAH) MEFBCHLTIT AT Pz ET
% I & #& A » ,shortening @ 2 & % 7 #] L ,proximal marker 28 1 K H ® A
Ty hEOLTNICERDIMEBT, ATV MNEREZITo .2 0BICAT

R distal i BB LA WVWEL S, BEEIC~YAS I T — T VB BET

(@

LE oL n T BRI T 2AKH O AT 2 FdD proximal end 28 1 K
HOAT UV FPEETDIILOBRFBTHET LI LD AETH - 2.

A E #2ox L o7= JE B X ,1 B B 2 bifurcation type,2 ] H 2% side-wall type
T & » 7z .bifurcation type Tl A 2 A NAMRARIGEEIZ 2 KHOD
stent @ proximal end RN ICHE AL BBRMEN H 5.0 O M E R X
DB OENR DD BMEICHIT T 1IARHED stent z FHE L, EE L
RTWVWHOEFARIC 2 ARZRET L2 LpEBELE bR S . X 72, M Al
Eb T s A TR S W EE DD JE B TIE Y-stenting
technique BB T X X & & 2 & 1L % .side-wall type T X dome 2> & 45 %
MHTWD X5 7% KA OB RBICE W T, AN T stent @ proximal end
o free &t 20 A RELRDZIEDBLZEIND BEBRA T, EODOXT
Y FHWT,L oY distal end % [# & § %5 Z & ,proximal end it % % %

WWERLTERZVWILICHEBRELTCFEZBMITL BHELRERIGE L L

(@

ﬂ@

L LAns pEEkoENEEH RS WEESHFEO Y X
DAR W & MW S b5 A8 11,2 KH O stent @ proximal end 28 % & 3 5
Y stenting technique # &Z j§ & X & L B bh 5.

fif 9 % stent @ Ff ¥4 (% ,Y-stenting technique T (X stent X% T 5 O
Y+ H5BEBMT, L AH O stent XXV MmEEBE~OBEBEMEO®HN

open-cell stent # % J§ + X X L W\ H WME S H DH ML LN



o ,T-stenting technique T X stent Al & @ F ¥ I2 X 2 8 % O & B % XK
WEEZRKBE TIEEA SO MR L W E OB BRI D WA
B XD HEETHYEEZ MG L ¥ closed-cell stent T& % Enterprise
VRD # il L7, ABED 2EHMOEBER ZIT o 2R A TEHNIZEWT
fif H AT BE 72 neck-bridge stent |X laser-cut stent ® & T & - 7= 2%, braided
stent N4 %W K9 5 Z LIk o T,dual stenting technique @ stent 3 R

DWEHNIENY , FHOEMM EIZORNDTREEND D .

Hol

fir @il 2~ & o Hri KB G o~V oGk R LS

PrIEIC K& < BEME T 5 L E X b 5 .stent assist technique & A W 5 3
4 ,activated clotting time(ACT)I% 250~300 # # H #& & L gl 2> & 7 &
Uy, ZmERZLAD2AKHEENIBRENZL AL AL DY YR
TIE A7 > b OEMHEEO ACTIZRARIC 250-300 B 2 HEE & LT~ Y &~
Lzt W, FIHEO 5 HE A7 A ) v, 7 rE RV, vr XFY —
N 3HBEREREG ML EARER AT RSMER T TR 18
MRETCTAE Y y2HhlklL,Z7rE R b, vrmAEY — L0 2 A
PP Z/EBE ST 2 X210 TWwa. 40O 206EFICE W TIE 2A A 2 ik
P CThHhL N, Vo 1L AT L, bbWiTHhm/ b RERS AP LT D
22T B L T, simple stenting & [ BRIC AR s, @ 4 AT AR E o £
RELCIKRLTRET D TPTETHD BEDOLEZ A2 6l biCmi&Es
OFE X ZE U T w22 v U 3 B b A R S MR RR o 7= ® ,VerifyNow
Lok om/ANREBEEEOMEOHFAKENH®E S L TV D P HIC dual
stenting technique # H W 2 EfFl T m A IFEZ D & 5720,
m/hREERBOIENEETLWNWEEZE X LI D.

- R



T-stenting technique Z H W TN ERIMN 2 iT L7 2 il 2 &KL 7.
Overlapping Y-configuration stenting technique & [k # L T i &
MEEIEZB D S EL2AEBE2DY SRIEMNOEELILETH .

- F A% FH ) o B R

FIHFEHITNPOE AR AW E NBRK TSR TOCOIA B R ERE T
TLTHBYET A@MIXICEALTHERT XE COlLITHDD EHA.

- 3C MR

l)Lessene ML,Shah P,Alexander MJ,et al. Thromboembolic complications
after Neuroform stent-assisted treatment of cerebral aneurysms:the Duke
Cerebrovascular Center experience in 235 patients with 274
stents.Neurosurgery 2011;69(2):369-75.

2)Fargen KM,Hoh BL,Welch BG,et al.Log-term results of enterprise
stent-assisted coiling of cerebral aneurysms.Neurosurgery
2012;71(2):239-44

3)Cho YD,Park SW,Lee JY,et al.Nonoverlapping Y-configuration stenting
technique with dual closed-cell stents in wide-neck basilar tip aneurysms.
Neurosurgery 2012;70(2 Suppl Operative):244-9.
4)K.Yavuz,S.Geyik,S,Cekirge,et al.Double Stent-Assisted Coil
Embolization Treatment for Bifurcation Aneurysms:Immediate Treatment
Results and Long-Term Angiographic Outcome.AJNR Am J Neuroradiol

2013;34:1778-1784.

5)Chow MM,Woo HH,Masaryk TJ,et al.A novel endovascular treatment of

a wide-necked basilar apex aneurysm by using a



Y-configuration,double-stent technigqgue.AJNR Am J Neuroradiol
2004;25:509-12.

6)Jankowitz BT, Thomas A,Jovin T,et al.Y stenting using kissing stents for
the treatment of bifurcation aneurysms.J Neurointerv Surg 2012;4:16-21.
7)Thorell WE,Chow MM,Woo HH,et al.Y-configured dural intracranial
stent-assisted coil embolization for the treatment of wide-necked basilar
tip aneurysms.Neurosurgery 2005;56:1035-1040.

8)Lozen A,Manjila S,rhiew R,et al.Y-stent-assisted coil embolization for
the management of unruptured serebral aneurysms:report of six cases.Acta
Neurochir(Wien) 2009;151:1663-1672.

9)Lee WJ,Cho CS.Y-stenting endovascular treatment for reptured
intracranial aneurysms:a single-institution experience in Korea.J Korean
Neurosurg Soc 2012;52:187-192.

10)Zhao KJ,Yang PF,Huang QH,et al.Y-configuration stent
placement(crossing or kissing) for endovascular treatment of wide-neck
cerebral aneurysms located at 4 different bifurcation sites.AJNR Am J
Neuroradiol 2012;33:1310-1316.

11)Akgul E,Balli T,Aksungur EH.Hybrid,Y-configured,dual stent-assisted
coil embolization in the treatment of wide-necked bifurcation
aneurysms.lnterv Neuroradiol 2015;21(1):29-39

12)B. Bartolini,R. Blanc,S. Pistocchi, et al.”Y”and”X”Stent-Assisted
Coiling of Complex and Wide-Neck Intracranial Bifurcation Aneurysms.
AJNR Am J Neuroradiol 2014;35(11)2153-8

13)Johnson AK, Munich SA, Tan LA, et al. Complication analysis in

10



nitinol stent-assisted embolization of 486 intracranial aneurysms. J
Neurosurg 2015;123:453-459.

14)Akgul E, Aksungur E, Balli T, et al. Y-stent-assisted coil embolization
of wie-neck intracranial aneurysms. A single center experience. Interv
Neuroradiol 2011;17:36-48.

15)Kono K,Terada T.Hemodynamics of 8 different configurations of
stenting for bifurcation aneurysms.AJNR Am J Neuroradiol
2013;34:1980-6

16)Fifi JT,Brockington C,Narang J,et al.Clopidogrel resistance s
associated with thromboembolic complications in patients undergoing
neurovascular stenting. AJNR Am J Neuroradiol 2013;34(4):716-20.

- X & o3

Fig. 1

A ,B:3D-CTA shows the wide-neck basilar artery tip(BA tip) aneurysm that
rides on origins of the bilateral posterior cerebral artery(PCA).
C,D:Corn beam CT shows deployed stents cover the neck of the BA tip
aneurysm precisely and preserve the origins of the bilateral PCA.

Fig. 2

A,B:Working angle view after the embolization

C,D:Working angle view 6 months after the embolization

Angiography of the left vertebral artery(VA) after the embolization
reveals body filling. Left VA angiography 6 months after the embolization
shows minor recanalization at the posterior side of the BA tip aneurysm.

Fig. 3
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A ,B:3D-DSA shows the wide-neck internal carotid artery-posterior
communicating artery(IC-PC) aneurysm. The origin of the posterior
communicating artery(Pcom) is branched from the dome of the aneurysm.
C,D:Corn beam CT shows deployed stents cover the neck of the IC-PC
aneurysm precisely and preserve the ipsilateral internal carotid
artery(ICA) and Pcom.

Fig. 4

A ,B:working angle view

C: MRA on the day after the embolization

D:MRA of 3 months after the embolization

Right ICA angiography after the embolization reveals body filling. There

seems to be no recanalization 3 months after the embolization.
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Table.1 Summary of previous studies including more than five cases that T-stenting

technique or Y- stenting technique were performed**** "2,

Number Attempted Ischemic
Author Technique
Legion stenting Complication
Thorell. W et al.(2005)
N7 BA-tip 7(100%) 1(14.3%) | Y BA-top 2(28.6%)
Lozen A et al (2009) MCA 1(16.7%) BA-tip
0(0%) | Y 0(0%)
N=6 5(83.3%)
Cho. Y.D et al(2012)
BA-tip 6(100%) 0% | T 0(0%)
N=6
Lee WJ et al(2012) MCA 3(25%) BA-tip
0% | Y 0(0%)
N=12 9(75%)
MCA 3(27.3%) Acom
ZhaoK.J et al(2012) 2(18.2%) BA-tip
0(0%) | Y Acom 1(9.1%)
N=11 5(45.5%) IC-PC
1(9.1%)
MCA113(58.5%) Acom
K. Yavuz et al(2013) 42(21.8%) Y192(99.5%)
3(1.6%) Total 5(2.6%)
N=193 BA-tip 22(11.4%) T1(0.5%)
IC—tip 16(8.3%)
MCA 7(35%) Acom
Akqul E et al(2015) 3(15%)
0% | Y 0(0%)
N=20 BA-tip 9(45%)
ACA1(5%)
MCA 57(54.3%) Acom
B.Bartolini et al(2015)* MCA 4,Acom 4
30(28.6%) BA-tip 11(10.5%) | Y
N=105 Total8(7.6%)
17(16.2%) IC—tip 1(1%)
MCA184(51.1%) Acom
77(21.4%) BA-tip
Total Y353(98.1%)
80(22.2%) IC-PC 15(4.2%) 16(4.4%)
N=360 T7(1.9%)
1(0.3%) IC—tip17(4.7%)
ACA1(0.3%)

BA tip;basilar artery tip, MCA;middle cerebral artery, Acom;anterior communicating artery,

IC-PC;internal carotid artery-posterior communicating artery, IC-top; internal carotid artery tip, Y;

Y-configuration stenting technique, T; T stenting technique. *;This report includes “X stenting



technique” in part.



Fig.1A




Fig.1B

00 cm
No Filter

Os/HE+ 10.emm/rot
il\




Fig.1C




Fig.1D




Fig.2A




Fig.2B




Fig.2C




Fig.2D




Fig.3A




Fig.3B




Fig.3C




Fig.3D




Fig.4A




Fig.4B




Fig.4C




Fig.4D




	Title page
	Text
	Table1
	Figures

