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No flow phenomenon during carotid artery stenting with the use
of FilterWire EZ: a case report
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@Abstract@®
Objective: We report a case of cerebral infarction caused by distal embolism during carotid artery stenting
(CAS) using the FilterWire EZ (FWEZ) protection device.
Case presentation: A 78-year-old man with a history of right cerebral infarction was treated with CAS for
bilateral progressive carotid artery stenosis. The FWEZ distal embolic protection device was used during
the procedure. Although no complications occurred after CAS on the right side, symptomatic cerebral
infarction occurred after CAS on the left side. Angiography revealed no flow in the left carotid artery after
CAS. Materials retrieved from the FWEZ device included yellowish debris. Magnetic resonance imaging
revealed acute cerebral infarction in the left cerebral hemisphere.
Conclusion; This is the first report, to the authors knowledge, of the no flow phenomenon during CAS
using the FWEZ protection device. It is important to recognize that the use of a filter-type distal embolic
protection device (even if it is an excellent device such as the FWEZ) cannot exclude the possibility of no
flow after CAS.
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FHENR A 7 >~ MEHEMT (carotid artery stenting : CAS)
BT BEIED AT, MHIZFEET S debris I &
% s e R X IR IS EE LB TH S, CASIZBIT
B ALIERO PRI, BNV — & w7z distal
protection 237N T & 7245, —MIFEBIIR O I 2 — I
T H MR L CEHEEIT) 2 &iE, MR TSICZ L
CIRIMAED 2 WEB TIEHNEELR & b H o7z, TR
LT, LET 4NV —% A 7D embolic protection

INnHd9H %, FiterWire EZ (FWEZ : Boston Scientific,
Natick, MA, USA) 1 debris @3 0 £ RHY ZIZ LA
D7, MmO %2 K LIZ W% 47 EPD &
WMEINTWDE B 4, distal protection 2 FWEZ
Z M\ 72 CAS A2 no flow %3k L, A MZER IS
X B Al gE 2 o U 79 & REBR L 72 O THS 3 5.
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FEBIER

SEBINE 78 5%, WIME. A BRIHEMNAEZE & W i N SEB) IR
FRAEHE D 72 OPUM/ IS (aspirin 100 mg/ H, cilostazol
200mg/ H) 2 X 2hHE%AT-> Tz #HBkea—I2
THEBBIZE 2T T 7228, TRA T & b PR hsHELT
U 72, e KU J93 I 3t 348 B2 13 A5 B0 244 em/sec, 72
23lcm/sec & FARHLTHBY, 77 —27i3mfl e K-
EMETH o 720 BN ILE R 5 (digital subtraction
angiography ; DSA) #iifT9 % &, A% 1% North

American Symptomatic Carotid Endarterectomy Trial
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Fig. 1

A : A CT image reveals marked calcification
(arrowhead) around the circumference of

P the right internal carotid artery (ICA).

| B : A black blood T1-weighted MR image

(TR 8400 msec, TE 400 msec, FA 90°)
shows a slight, high-intensity plaque
lesion (arrow) in the right ICA.

C : A right common carotid angiogram shows
severe stenosis at the carotid bifurcation.

D : A right common carotid angiogram after
stent placement. The right ICA stenosis is
improved after the CAS procedure.

. Fig. 2

A A CT image reveals partial calcification

i (arrowhead) of the left ICA plaque.

B : A black blood T1-weighted image (TR

840.0 msec, TE 40.0 msec, FA 90°) shows
a slight, high-intensity plaque lesion
(arrow) in the left ICA.

C : A left common carotid angiogram shows
severe stenosis of the left ICA bifurcation.

(NASCET) 12T 90% »3k%e% 388 (Fig. 1C), [#B
FLE CT IS TEMH R AIRILB L IZE b Tz (Fig.
1A). F 72, MRITIZ 7 5 — 2 1% T1 i 1% black
blood # (BBi) 12T, —#MUMESHxRD 505, %
CIMSHAZEM & )RR RETERLTBIALET T
— 7 BRAEL T LMD E 2 bz (Fig 1B). —
75, AMIEZE1E, DSA (2T NASCET #: T 85% D3k %2
RO, PAERIZRRMEAT LTz (Fig. 2C). 72,
75— 27X CT I T aIKILZ 78 (Fig. 2A),
MRI BB #:1 THSHFLZER & R R EETTH Y,
DSA L, AL D b7 T— 27 mMRRLnDstici,



AR L ZIZFRREDALRE T T — 7 Th b EAIR
B X N 7z (Fig. 2B). “mTc-Ethyl cysteinate dimmer
Single Photon Emission Computerized Tomography (Z &
2 M ML AR A C U345 R - ER VAR 7 ML T 5380
Bt WLEOFRNS, WHOSMIRGE L bIVEHY
BROBILD D H DD LE 2 LTz AIEGNL A
CHEREDIKNT 238872720,  FHBNIRNIBRIBER Tld 22 <
CAS #7352 L & L7z, FIBRIAMEREIZED D 1,
Bergagd e < BHBENIMIE S I L Tv 24515
ZEIR LT CAS 2 Jif7 L, BIENOIMATEIEN % E L
7ot MR A IR A2 E LT

A &
1. HEBRAT > NEBE
SHMEET I, HKBBIRY 57 70 —F L,

Launcher 8Fr (Medtronic Inc, Minneapolis, MN, USA)
R ATRFEBIIRICEE L7z, ~/%1) 5000 HAL A2 FHEL,
activated clotting time (ACT) % 320 ¥ CRERE X 87-.
HHHIOFHITTIE FWEZ ® i 72 5o M #E 45 mm,
IRARZEFRIMAT S 0.7 mm, FTAZB OIS 79 mm, SR%E
F269mm TH -7z, FWEZ ZiFE L, HzaifsEE
(2 S AR SHE RS A AR LR L 72, i
P 5 12 1% Sterling 35 mm x 20 mm (Boston Scientific,
Natick, MA, USA) % H\», it \» T Precise 10 mm X
40mm (Cordis, Miami, FL, USA) Z®&#E L7 51
#ByrE L LT Sterling 5.0 mm X 20 mm % HWTIEREL
72 (Fig. 1D). DSA L, FWEZ 2 X % i B R B3
WIE DR, 3 PAZEILRO h o7z itk 1
WM EEEY BRI 2 RO 7225, Fr7z etk
HERpE L 72,
2. EEHIRAT > NBET

HMTRZE DTGNS 4 7 HRITEMOGE 217 - 72
JRFTIRREE M2, A KBREIRA S 7 72 —F L, Launcher
8Fr & FEASBHBIRICRRE L7z, ~ /%) & 5000 HLAL %
L, ACT z 312 F CIER &7 RN OFHIT
(& FWEZ #E P& RO MAETE 44 mm, SRRz iR
10 mm, FAMOMES 81 mm, AR 282 mm TH
o7z, FWEZ Z @38 L, MeAT L 728R28 80 & 1 2ol
S FEENFEBIRE AR LT L7, iR
Jackal 35mm X 20mm (H A A XF 4 7 A, KR) %
v, 8 5T 20 Fo [ CHEER L 72, idLik% D DSA Tid,
NEATHE DIfHE I PR 7z TV 7z, RIS, Precise 10 mm X
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40 mm #¥HE L, BIEEE LT Sterling 50 mm X 20 mm
% 6 KAE 20D TIERS LA, HELOEHRL
NNVORKRT 2K L7 Bk L NV id Glasgow Coma
Scale 10 (E4, V1, M5), @5ETH 0 EEOA KM
Zili 7z, DSA % AT L7z & & A 2 NEHEYIR O M &
el fEIELTEB Y (Fig. 3A), H 512 Thrombuster
M (AAAATA7 R, KR 12X 2W5] %2175 72
FWEZ®E FT20ml, FWEZ& X5 ~ b DWW T
20ml, A7 ¥ AT 20 ml DI % W5 | L DSA % Jitif T
35L&, WATHEOIME A2 HE L Twiz (Fig 3B).
FWEZ # I L, DSA % jitif7 L7z & & A BN 13
K E o s, el (Fig. 3C) & M~/ NHBIR
FHI O NG EREF 1Z %% L T/ (Fig. 3D). La2°L,
C-arm CT 2 & i (CBV) OFHilizfr9 &,
A (Fig. 3E) X CBV DK T % 72D 2o 72 L KIS
JIRFEIR 0> 437K 45 538 T CBV DK T 72578 S 7z (Fig.
3F). XL 7z FWEZ ® 7 4 )V ¥ — {2138t o debris
M LTH Y, Thrombuster M TIHYL L 72 LK 2>
5 b [FARIC debris 2532 51172 (Fig. 4A, B). FWEZ
THIHE L 72 debris O BAKMR A MR TlE, @Ml
RIGEMNE, IV AT —VREREZRT SIMEEB X O
74 7 k& RSz CAS O 15 BE#I AT L 72
MRI O35 W% (diffusion weighted image ; DWI)
Tl FZERIIHIEClX e h o 7245, M8 HASHEFT L7z
MRI DWI Tl il L 72 CBV O T #3812 —3K
5 XA RICEERICHAE 3 2 BEZER 320 b7z
(Fig. BA, B). Z D% DNFHE THEEE DR & JGE %
i LaBRE L 72,

z =B

FWEZ IZAFFC 2010 4 4 A PRI S, 5 < Al
HENDLEITHhol, 74NV FT =3RRI L Y VBT
HY, EFELOum OILTHEIN, W7 4V F —
Bald5 ARV a vy 7T —ATHFEENLT 40V
¥ —V—THMAERE AT 5 2 LI X ) s % T
BiLCTwab, BUE, ARIBTIZCAS Z2HifT35I12H72 D
Angioguard XP (AG : Cordis, Miami, FL, USA) & FWEZ
D 2 FEHO filter type EPD #3562 &5 C&%. JIE
DI Z RS 535 T8 %179 fiter type EPD O35
4, debris DBERMWEIZ L o TiE, FHPIMHEOKT
2l (no flow) R T2 EABH V155, Finol 513 In
vitro DMET, FWEZ 137 4 V7 =k kK& L, &
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Fig. 3

A : A left common carotid anglogram after deployment of the stent and balloon angioplasty
shows no flow in the left ICA.

B : After aspiration, revascularization of the left ICA is achieved.

C : A color-coded digital subtraction angiography (syngo iFlow; Siemens Healthcare) before
CAS shows lower blood flow velocity in the left ICA than in the left external carotid artery
(ECA), indicating ICA stenosis.

D : Blood flow velocity in the left ICA is improved after the CAS procedure. An iFlow image
after the CAS procedure shows improvement of blood flow velocity in the left ICA. No
circulatory insufficiency in the left middle cerebral artery territory is observed.

E, F : Cerebral blood volume (CBV) mapping with C-arm CT before (E) and after (F) the
CAS procedure. CBV is decreased in the water-shed area in the left hemisphere after the
CAS procedure.

198 JNET Vol.5 No.3 February 2012



Moriya M, et al

Fig. 4

A : Whitish debris is captured in a cell strainer from the aspiration of blood.
B : Yellowish debris is observed within the basket of the FWEZ.

Fig. 5
A diffusion-weighted MRI performed 24 hours after the procedure shows multiple embolic infarctions
in the same area as CBV mapping with C-arm CT (Fig. 4F).

BT 4V F — L IIFERE L OBENNE 20, AG X
N MO T % K L2 < < debris ®HLY & L34 7%
WEHE LTS Y. [HRRIC FWEZ OB IOV T
1%, Veselka 523 FWEZ % 72 CAS @ 214 Bl o4
BERZ BT, no flow XD o7z L HE L Tn 5 Y.
¥ 7, FWEZ % &t 3 Hi{ o EPD O ik % 47 - 72 Roffi
5DOMET, AG A* 32.3% AT MO T 23k L T
HDIZx L, FWEZ T3 62% LS5 hTHY, &5
12 AG B 19% T no flow 25388 SN7zDIZH L,

FWEZ i %1 Tld no flow 1F78D BN o7 LTn»
%Y. FWEZ 0% 4% 3l L7-5im & kBT dh 3
BEACH trial 123\ T 3 480 #® pivotal group DHIT,
M DT X Y FWEZ UHT I ek | %17 - 7261
12 06% L s TBY Y, FWEZ 2SI F %R L
IS WEPD THAEIZEAIRENTVEHDEEZ 5.
O XHIHBMIMAEDERT 2R LI wEHEsh
TWwb FWEZ THh 525, £ hhb o 3ol
MR T2 &R SNBSS, FWEZ %

JNET Vol.5 No.3 February 2012 199



Moriya M, et al

& filter type @ EPD 24 L7z CASIZBWC, #E5H
FREW N v 7T — WA CE AL OFREN E % 72
KW, 3T OHERI T microemboli #7815 & D72
LOMERDHY Y, T/, BEACHRERIZBWVTD,
major adverse event 2% 58% (2380 S, FDOEPHRED
Tl d S\ b ORFEMORIMERA S (29%) Tdh
272V LENDT LD, BUED L I AHEMER %
AP 2 & AST & B filter type @ EPD A L 2\
CERRPIIBWTHRZIT) LEVD L.

72, 79— T T — 7 & L ENERISRED b
Wi EPD IR & OOV T ERE L 2T U 5
72\, Sakamoto 513 EPD 12 AG # W 725ERIT, MRI
FARGET T — o LA L7 ClE, AR (P<001)
% b o THLHAK TR no flow 2K L7z EHELTWA 7.
T2 MARLIET 7= 2RISR TT 7 — 27 SEhsuhs
FERRZAE D BIMME S PHEFIEDERTH 5 2 & 2 H5 L
TWw59,

WEDNDONWONEETIX, 77— 7 OFHli% F2I12F0E)
lk—a2—, CT, MRI BB TliToT\Wwab. SEIDJER]
TIAMHE IR R, FHFRT T —Tidid- &
N LHERECE %2> 7225, MRI BB TIZ 5 19IIEH
AL LV ERETERTAINLETT— 7 ThHDHI N
MgREINTz L L, DNEERGAIREERIZK S S D
Tld o778, FWEZIZ & % distal protection T
TREVEDHEIR T E 5 LI L, CAS ZHidT L7z, —7,
FERRAR \IARAEFR\ZMAE DIEAT %2 78 72 4%, MRI BB 1%
TR BN GG I TN & S IZRIFLEE & H
L7274 M4 & Rk FWEZ % Fiv7z CAS % JitifT
L7z&Zh, fiihd no flow 2R L7z, T Z T Filter
Wire EX (Boston Scientific, Natick, MA, USA) 2T no
flow % 3k L7-EBNZ 1 Bl S T2 23Y, FWEZ %
H 72 CAS i 760 C no flow % 3k L 7z3Eflid b vb it
DI LSRR, Bdh7-Seh o7z MEnIhifT L7z
7T — 7 OFHli TIZAEAZEN RO LT, AR L
b O MENRM SV — 2 LE AT > b2
WC, [{—ov—, H—LEo®ikziT-72. 4
HEIZBWTIEFig. IDITRL72E B, FRAEDFRAL
TBOEZDORPIRIZE EE 5 TWD, —F, EINE
TIIFig. BBIZ/R L7zt B kaErHE SN, 13T
100% (ZIENIEIRAS S 7z, EBRICARZ T, [l
WL 72 FWEZ ICAHRIYICHERR T & % & 9 7% debris 172
DONT, THRIRERON P o722 8RS, #HITT
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T — 7 O K ST FRHEMZ L Z EDVTELURD
—DEEZ LNz, —FHT, EMREICOWTIE, B
FHENRTT— 7 OWfe R KL, #ERE LT, FERIK
TS L72b o0, ZD720IZKED debris 2354
LizbotEzohiz EARHEICBE Y THIRL 72
debris & 7 4 V¥ —OIHHAWBETTH 2O LS
DTHHN, EHITTANT—TIEHRTELVE ) &
microemboli RHAIRIE G AT T — 7 Offifke & & ik
W S, FWEZ %l L Caifi 2848 & 7 > 721 g
EDHBETE L.

KBID &) R EPHEZ RS V200 ELT, £
DEEEOENT T — 7 BErd Fo s, Bkt
—, CT. MRIBB#% &, BUEHWAZ L DTE L
A RANHIZ W 2 TV, GHE & ZIFRMBOFR T
Ho722d Db 5T AEMIHE TIE no flow 2R L TH
D, HRETIET 727 BHIBADNHLEEDLIH%
v, XD HEEEO R B ENEDORIED 25—,
NEET T — 7 OWRENED D BB 51213, PEX D DILIR,
closed cell type D AT ¥ MERZ GO, AT L0 —
Y OPRE, AT Y N ORI, YA A0
LY, FHAIZmER51h 7 —7 Vv EAELTBL R
EOEEBELEMIBLETH L EBbNS. £/2, FWEZ
WFENTZTNA XTIEHSH DD, no flow IZhNZ T,
microemboli AR 7512 & B m L RATEE D 1% 5
RIS, WP LT, Nb—2IZ X 2 distal
protection X° proximal balloon # W /=707 7 3 »,
reverse flow FCOERHE, & 5\ T FHBYIR AR BEAT %
ERTHILIMLEEEZ LN,

X B

1) Finol EA, Siewiorek GM, Scotti CM, et al: Wall apposition
assessment and performance comparison of distal
protection filters. J Endovasc Ther 15:177-185, 2008.

2) Gossetti B, Gattuso R, Irace L, et al: Embolism to the brain
during carotid stenting and surgery. Acta Chir Belg
107:151-154, 2007.

3) Han SH, Kang WC, Ahn TH, et al: Pseudo-no-reflow
phenomenon in carotid artery stenting using FilterWire
EX: successful recovery by aspiration thrombectomy. J
Korean Med Sci 24:967-969, 2009.

4) Hart JP, Peeters P, Verbist J: Do device characteristics
impact outcome in carotid artery stenting? / Vasc Surg
44:725-730, 2006.

5) MAEZ, EHER—H PE—ER, i Angioguard XP %
WIZSHBIIR A 7~ MR EAT IR A O 2B T B S ftiRk
FLFFZE— MR plaque image EPZERICL N1 1) A7 B



Ofhi—. JNET 2:179-187, 2008.

6) Roffi M, Greutmann M, Schwarz U, et al: Flow impairment
during protected carotid artery stenting: impact of filter
device design. / Endovasc Ther 15:103-109, 2008.

Moriya M, et al

and early outcomes of direct carotid artery stent
implantation with use of the FilterWire EZ Embolic
Protection System. Catheter Cardiovasc Interv 73:733-738,
2009.

7) Sakamoto M, Taoka T, Nakagawa H, et al: Magnetic 9) White CJ, Iyer SS, Hopkins LN, et al: Carotid stenting with
resonance plaque imaging to predict the occurrence of the distal protection in high surgical risk patients: the BEACH
slow-flow phenomenon in carotid artery stenting trial 30 day results. Catheter Cardiovasc Interv 67:503-512,
procedures. Neuroradiology 52:275-283, 2010. 2006.

8) Veselka J, Cerna D, Zimolova P, et al: Feasibility, safety,

JNET 5:195-201, 2012
=2 B

[B#Y] FilterWire EZ (FWEZ) % \W/23HBIIR A 7 > M A EMT (carotid artery stenting ; CAS) H'iZ no flow
Y, WAEEAR LA 1Bz 5. DEG] 78, Bk A KM FERICBRIEPE A 58 2 0 5 AT AT N 3E
BIRAE 7220k L C CAS % JifT L 7214, HEREGEVE 20 A% 5 M43 2 A NFHBIIR B 22 12 %F L T CAS 380 L 7-.
FWEZ % i\ 7= distal protection #1TVv>, A7 ¥ MAERBRICHEIRZIT-72L 2T A no flow 2K L7z EHELD, =
WUANOVORT, KiE AR ZE L, Mo MR TIEAERICERRICHTE T 2 Mg 2 o 72, [#5R] FWEZ
AR 2 AR T T AL A THY, HERDTANY—F 4 TOFNA ALNVERTNSE I EBHESNT
WABD, AFNAL ZZH AL ARFIO X S 12 no flow KL, FEBEMEMBEEIRIVEL Z L 28875
VENH 5.
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