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Abstract

Flow diverters are making a breakthrough for the endovascular treatment of cerebral
aneurysms. Of them Pipeline is only device approved in Japan. The first generation
device, classic type and advanced one, Flex are compared, and the points of difference
are discussed. The tip of Flex is fixed with two protective sleeves substituted for capture
coil of classic type. This structural change simplifies and facilitates the initial
deployment. The pusher wire has been replaced by a larger, elongated hypotube to
permit better pushability. Flex is almost completely resheathable due to the introduction
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of resheath pad. The Pipeline Flex embolization device allows more precise and
controlled deployment than the classic type.
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1. Pipeline (PED: Pipeline Embolization Device) &) 72K
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ST ISR AIAA TH D721 OmeshD B T, IEFICE LN, BHHIZ
HOMESR LT, e bR 7ol 2D WEkD Y v 7 700 | b ifidei
TIZDRHZ I > TLE 94 (Fig. 1), 2OT7 A 0 E . B ILClassic type
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—FME & 725 OITEKEE D#HiA Th %, PEDDmeshiZclosed cellffiE 72
DT, AEHDDHEEAEAFL Ieo> T, ATHEZBODNTH XD ITHE -
T < %(foreshortening), Z AUTEFRDEAKIEBARFIZ G R T, LD/
NP Ttail BB < & RGN T A~TIVTIROER S, ZDdh e N
N—U R B L DBILEEZITY &, SHIBRORIIFFEL 2%, —FH, &
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FE L7 EOEMENE Z 5 Flanding DN EB TS TIVD ., FRIZENL &
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% IZtriple coaxial system Z MV, TE AT OE ICHE LT-HE
72136Fr.Ddistal accessf 7 7—7 /L (Navien™ (Medtronic)) @+ I(ZPED
TUINRY)—HDO~A 27 vh7—7 /L (Marksman™ (Medtronic)) Z A L |
Ja X0 v imEALE T R TR L, PEDOmA GG & 8 6 T 5 D IRHEHERE A 41
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L72b X928 H 4 (wagthetail) Z & THIRICEINE D Z LN TE 54,
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2. Classic type & FlexDFHE A (1)
1) eimtiis & R AR 71k

Classic type Tid, 7 U NU — 27 ADMmllR#EHAE (XY —7) &7
53 LY 1E® (capture coil) 23OV TEY | T ITHNZ2WHEEIZ > TV 5,
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DORFZEIR 72 PICHR AL THEAL LWL 1T, Flex Tlddeimtipa iERK L 0 K
30%FHkiZ L, 55°Dpre-shapedd LT\ 5,
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TE o272, [BEfK A 1L 5 (wall papering)] L9512, D LI DEEICHL
TIEM L EiFf(oading), ZD0dH & T A ¥ —TENZE LT TR fluffing) & V9
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Flex ClX., A7 v MITALE T > #1—(resheathing pad)iZ XV [EHE STV
HDT, 90%U< BB L7=H & THIRM M (resheathing marker) % % 721511
XY v —2ANHEETH D (Fig.4) 3, ZHUICKVHZIZKWEAIZH ) —ER
DIELBEI X2 ole, FRZEB R A2 Zmhns & 0 B & 2 EWIFITIE, Y
V—=ALTY FTATLHR, TN THHENRWEHIIE, BEMELZEZ DI L
TXLTE 5, 7272 LT 731 RADtolerability D T, total full resheathlX 2
[lETEENTWD, £72Flex Tl corkinglZ L 25 LITUARRARETH D,
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iz 3\ CTrecapture, resheath?3{T141 TV %56, F /- classic typeZ H\ 7z Lin
DY —RITI14.3% TREMARROZOIZEY LA RE#ER < S TND A,
Flex% F\ 7= Pereira & DMESTIX 1l b o Tc & D, ETFRTT U ANY
—UAY—OLRIZEY, BHEToOar br—AnE< R, LRROLI R
adjunctive techniqueZ B3 A HE 23l > TV 5, BEIZEIT HEPHEIC DWW T
IZ. classic type®D Zfitiax HFIFFARMSE & L TPUFs10L IntrePEDUIAHA X4
TWb, ZHOFERE L Tmorbidity and mortality (M & M) ratelXZ 1241
5.6% & 8.4%, MEMMEADHEIZ4.T% ThoTo b D, T E TOFlexs Az
TOOWESTIL, JEFBITD 2N E DOOM & M rateds L OE MAMEADHE & b
([20% & 6. 7% THAN 2, EIEHEMANE DW=, R Z7+n—7 >
7N X D Flex D PAZERSCIERFEM: OB PHEIZ DV TIET — Z 3721 03, apposition
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Figure legend

Fig. 1 Pipeline Flex (4.25 x 20mm)
A. deployed on the table
B. stretched by force
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shortened by force
D. deployed for a giant aneurysm at the cavernous portion of internal
carotid artery (cone beam CT image)

E. same, cut off the stent alone

Fig. 2 Differences between classic type and Flex in the tip structure (initial
deployment)
A. Classic type: cigar shape of the tip of stent fixed with a capture coil
(encircled)
B. Flex: starting deployment after the release of protective sleeve made
from PTFE (encircled)

Fig. 3 maneuver on the initial deployment of Flex

Two leaves of protective sleeve (A: arrow) are still caught in the catheter in
the initial stage. After it is released, the tip of stent is getting open (B) with
the sleeve pushed aside(C). In some cases with the adhesion of the sleeves to
the stent tip resulting in the insufficient deployment (D), resheathing is
effective to peel off the sleeve (E), thereby the unsheathed stent is well
deployed (IF).

Fig. 4 Differences between classic type and Flex in the tail structure
(feasibility of resheathing)
A. Classic type: The stent is supported only with proximal bumper. There
1s no mechanism to withdraw the stent.
B. Flex: Resheathing is possible because the tail of stent is fixed with
resheathing pad just distal to the bumper. Further the pushability
and maneuverability is much improved due to larger, elongated

hypotube wire.



PED classic type Flex

classic type  Flex
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<25< 55<
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0.020 (proximal delivery wire)
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stainless steel
capture coil

stainless steel with laser cut hypotube
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