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Disappearance of microembolic signals on transcranial doppler after carotid artery
stenting: A case report
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@Abstract@®
Objective: Microembolic signals (MES) are a predictor of future stroke in patients with carotid artery
stenosis. We report a case of carotid artery stenosis in which transcranial Doppler (TCD) showed
disappearance of MES after carotid artery stenting (CAS).
Case presentation: A 65-year-old man presented with transient left hemiparesis and homonymous left
hemianopsia. Diffusion-weighted magnetic resonance (MR) imaging showed new infarction in the territory
of the left middle cerebral artery, and MR angiography showed moderate stenosis in the left cervical
internal carotid artery. Although dual antiplatelet treatment was administered, diffusion-weighted MR
imaging showed increased infarction, and TCD detected 5 MES in 30 minutes. We decided to perform CAS
to prevent artery-to-artery embolism, which was recurrent despite optimal medical treatment. CAS was
performed with a Carotid Wallstent 19 days after the onset. TCD obtained 5 days after CAS detected no
MES, and no new infarcts were detected as of 1 year after CAS.
Conclusion: CAS using the Carotid Wallstent can prevent medication-resistant embolic stroke due to
carotid artery stenosis, and TCD is useful to evaluate the effect of the treatment.
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WERHGHEREE LTI, ZaE RZLILVETAEY ¥
O P FEE (dual antiplatelet treatment ; DAPT) %5,
TAEY Y HMEEEL ) b MESHIHIICEMTH L 2 &
PHEENTWS ™Y, F72, MES & ICA DA%
T T — 7 BIIFRD SNDIEBNE, NEHEHHEIIED
723, FEBIRNIBMASHEERT (carotid endarterectomy
CEA) %FMMINICERTREZLT2ERLIDH L.
=T, ANRET T — 7105 HHHIRA 7 > bR EA
(carotid artery stenting : CAS) 1%, A BHHEDEREW
AICHIR SNV EHNL WY F72, MES BEslc
X3 % CAS AWl 2 5E B (AR A B AL, T
BEfshcniwn,

A4 13, DAPT H AR S MES A5H Je ¢ i 28
€ % K7z L7250 ICA SRZ2EIS0F LT, CAS % Jiif7
L, MES O & il 28 FF e Bh Ik Bk L 72 R % i
HT 5.

EPIZER

BE I 65%, Bk

BRI : 220%, AT L AMoRBEREL HE L.
FERIEH 1R TR L, SSED D 2 HIRIC U2 %%
L7z

FHERFRIET R AR IS EIRZ L. NIHSS 0 A5
WEFRR © % % R o MRI L #7537 W 1§ (diffusion
weighted image : DWI) C/AE R RINENIR Rz A sRa & A
FHRIMENIR - P2 KIRENIRSE TIN5 % P g 2 52
»7- (Fig. 1A, B). MR angiography (MRA) TlZ, /&
FHIR ICA o a2 2 38 (Fig. 1C), HIFINE =
I —BRAT B B FIFRLORATEIL 191 cm/ B Tdh o
7o, BHFENTEBRBIRICHBREZIRO L0 o7 (Fig.
1D). ABERED.LER B X VAR Hi4T O Holter o8
BICIZ OB 2 <, #EMRE LT I — R T b ZER TR
L) 2 A OEBIEFED SNGh o7,
ARATREORZE © LR OBAF L5, AREFOFEHE
B b & OERARR AN, 723850 ICA Bz 1T R 3 5 98
Ve 0 7 70— A AR TR ZE & Bl S 7z ABEY
HEDAHFZ7 L -5 MY D4 160 mg/ HRTHEHE &
TAEY ¥ 200mg/ HNRZFGL, ABE3 HH2ST
Z¥Y v 200mg/ HBEX 70 ¥ FZ L)V 75mg/ HW
IR DAPT I2BAT L7z, ¥5612, A4 HHEH»SHE S
INZA % T 2mg/ HNARS B L 72, NRHSGE R IG
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DIRE, BIMER O FEFIE o 7245, ABE6HHD
MRI-DWI T/: MCA B2 A SIS £ 563 % i 7= e i 28
¥Er@Rooh (Fig. 2A,B), €512, ARTHH®
TCD THEM P RBRENIR I 3BT 30 2512 5 D MES
Mkt sz (Fig. 2C).

EREART > — U5l : AFEH ICA 077 — 7 iR,
3T-MRI O TLifi B TH L wEfE sz 2 L (Fig
3A,B), x> Tz (Fig. BA). 79— 27 N
1%, 3D-CTA THH# sz (Fig. 3C). HBiMmE =2
— M, KA ORI AR % 5T 7T —
7 RRLIDS, WEERHET 52 L IETE D -7 (Fig.
3D).

DL EoERREEDS X BRI S, RNEET T —2
VSRS 2 BhIRIEVEZEAR S DAPT MifT# I L TB
0, B EERETH OO o mAT M AT A
Vo & H i S 7.

MEREBEDEB : AN ALET T — 7 DT %
EFMEh, CEADEMEFR RN Ehn, MATH
Blid CEA A —@IRE Hr s h7z. Lal, &0k
D% D, RADSCEA L) CAS Zilid M L72729,
AZF UKD T T — 7w b itE LT 10 H R
L7-%, ABE18HH G&EHNS 19 H#E) T/ CAS %
MiAT L7z

AP/ IMGEE, ABE 3 HH» S85-Ho, 7
A v 200mg/ HBXUPZ7a ¥ K7LV 75mg/ H%
Mewe L7z, ARMREIRICOFr v o 7y — 2 &AL
9 2 T8 27000 HAAL % - L, activated clotting
time (ACT) % 270 &L EICHERE L 72, 9Fr Cello (B
VAT AR, RH) EAEKRFEEHIR (common carotid
artery ; CCA) \ZiFEME L, #liai DSA 2 hifr L 7.
3D-DA Loatfilfiiid CCA 54 mm, ZHHICA 1EH M4
#37mm, A7 Y MTHAN=FTREJRELE (normal to
normal) 346 mm T& - 7z (Fig. 4A). DSA L Ok
F 13X NASCET 60% T, BEFEIMARIIHMERRE S Neh o7z
(Fig. 4B).

FilterWire EZ (Boston scientific, Natic, MA, USA) %
ascending petrous segment ¥ T TR L, WLz
L C Carotid Wallstent 8 X 21 mm (Boston scientific,
Natic, MA, USA) #JEB L7z, #%IEEIE, Jackal 35 X
20mm (HAH AT 4 v 7 A, KB &MV, 85UE (i
EfE35mm) THMMAT- 7 (Fig 4C). HInsRIE %
? # 5% Tnormal flow Tdh % 2 & MR L 72412
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Fig. 1

MRI and MR angiography (MRA) obtained on the day of admission.

A B : Diffusion-weighted image of MRI shows multiple infarcts in the territory of the left middle cerebral artery (arrow).

C, D : MRA shows moderate stenosis of the cervical internal carotid artery (arrowhead) and no abnormality of
intracranial main arteries.
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Fig. 2

A, B : Diffusion-weighted image of MRI obtained 6 days after antiplatelet therapy administration reveals recurrent
infarcts in the territory of the left middle cerebral artery (arrow).

C : Transcranial Doppler monitoring on the day after stroke recurrence has detected 5 microembolic signals per 30

minutes (arrow).

FilterWire Z [0 J{ L 7z. FilterWire WIC H# T X %
debris 1 7 7 > 72. FilterWire JE B R 11X 9 55 15 BT
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Fig. 3
A, B : A black blood T1-weighted MRI reveals hyperintense plaque with ulceration in the left internal carotid artery

(ICA) (A: Sagittal section, B: Axial section).
C : 3D-computed tomography angiography shows moderate stenosis and ulceration of the left cervical ICA.
D : Carotid ultrasound examination reveals echolucent plaque without detectable ulceration.
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Fig. 4

The intra-procedural course or the carotid artery stenting

A, B : A pre-operative left carotid angiogram shows 60% stenosis by North American Symptomatic Carotid
Endarterectomy Trial (NASCET) criteria and ulceration of the left cervical internal carotid artery.
C : A Carotid Wallstent of 80 x 21 mm is deployed under distal protection by a FilterWire EZ. Postdilatation is
performed using a relatively small percutaneous transluminal angioplasty (PTA) balloon (Jackal 35 X 20 mm).
D : A post-procedural angiogram shows resolution of the stenosis. Shallow ulcers nevertheless remain on the outside of
the stent but no plaque protrusion or thrombus can be seen.

ST ETIERAVH B L 30, ARl Z& <,
ANEET T — 27 & MES DS FEFFICHERR S A HIE, &5
WKHYAZTHDLIEDHEEIN TS W, MES btk
FHIICA SR DEHICE LTI, 7u¥ RrL e 7
AEY YODAPT A, TAEY VYHAIX D L HEIC
MES Mz A S5 L 55 HENH 5 9. L,
AIERF) T, DAPT B#G# d MES 23Kt &, DWI
FOMERDHIML 72720, RO MmATHEM AT &
FIr L 72.

WNEET T — 713, W ZESRE DGR T+ 219 T
% LIRS, CAS B ZE Rtk & PHE D fa bRk 1T b
HHY. ERUEGIHEORAERTIE, V=R T
MR T I oEELENEN, 7T — 7 AL
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— 7 WEMDIRHI R T % 2 EAVRENT W2 7,
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CASHATIZBE LT, W RIS T T — 7 i % ol i
L, ATV NCTI— 7 K Rid 52 LITHEL.
HARMIZHE Ui, Omidsikz L v, @ closed
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Closed cell design @ Carotid Wallstent % 3#4R L 72
1Z, free cell area DK\ closed cell stent 127 — 7 ffi#
MREMFRE L 72720 TH LN, ThETHOLEIH,
closed cell stent 77 — 7 LRI FAS open cell stent {2
BLDEDITONT, BRI Tu R,

Closed cell stent (23 % FEERIWMGES TlE, FE1% 48 I
[t LN o AR o SHB) IR K42 9 9542 12 Wallstent (closed
cell stent) ZHE L7HER, PRAWEDVALE T T — 2
Tdh - TH RV R &R S Iz & DA%
ENTWw5B Y. Open cell stent IZB94 5 MO 13 7%
V., BRIRIIIFZE T, closed cell stent 75 — 7 LR7#%)
RICBE LT, WMERA®IZR ST, CAS HEfr
3179 Bl kG & L7 HIRIZE T, free cell area %%
NSV ERIRFINEDHE (T2 30 HAINOREL - 4
Aer - TIA) A7 <, closed cell stent OEERLPEAVR
BETwB Y, —J, CASHifr 1684 fl & x5 & L7z
w5 BB 72 TUE, closed cell stent & open cell
stent DT, itk 30 HLANDREL, 4z, TIA %
HEOHEICHEESE I BP0 ENTWA Y, Open
cell stent 20 B & closed cell stent 20 % FLig L 7z i) &
AR 2 B SRBR UL, Ak MES M £ & #fi % DWI L
OBERICAFERLE SN TWD Y.

AFEFITIE, b osE iz #ERER 1112 FilterWire EZ 12
X % distal protection % F\ 7. FilterWire EZ OFezH0
I LB U 72358712 proximal protection & fifH 4% H
T, W= fHA 7142 7T =5 VD Cello & H
WA, BRAEMMBE S Th o770, fRE LT
proximal protection [&H V727> 72, HH @D randomized
controlled trial (RCT) TI&, lipid-rich plaque FEBIIZ 3
Wi, MO. MA system (Invatec, Brescia, Italy) %
\» 72 proximal protection @ 5 7% FilterWire EZ |12 &£ %
distal protection & ¥ d firH TCD k. MES 256 &4
HBWZEAIRENTWS Y. 2D RCT 1d 53 JEBI /NS
BB CTH HA, RNEET T — 7 fiEINx$ % proximal
protection DHAMEEZRIET 2 DL LTEETH 5.
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T AP TL RPN R 2 BN LEETH 5.

TCD IZ & 5 MES## 1%, BIIRIEMEZERIE IS T 5

120 JNET Vol.6 No.2 August 2012

PNEHEE D surrogate marker & LT, (FITFE. ST
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[B&Y] WEHGHEDUE:® microembolic signal (MES) BEZEEEPZEEIR (internal carotid artery : ICA) FRAHAEIC
X L CHBIIR A 7 > MMEEM (carotid artery stenting ; CAS) % JitifT L, MES {2 & BiAT ZE I8R5 1 2Bk L 7298
BlEET 5. [EGI] 65 Bt —MMEEAER MEZ ZIRICZE Lz, A KINEYIR IR 0 £ 554 58 & /2 305
ICA oWz %300 72, YUl /BB B SER SN L, #RUEZ N v 75 — (transcranial Doppler :
TCD) CTHMAKIKEIIRIC BT 30 451 5 > MES A S 7z, NEHARBIGHINE ICIEAE % 4 1 B3 A 20
ICA $l22 L ¥l L, Carotid Wallstent % Jiv»"C CAS Z#if7T L7z, i 5 Hf%® TCD Tidk MES I3l S e o 7.
[#558] CASIZ X ) BIREIEZERAEZ HLIET 5 2 L AT E 72, BEMFHIEIC TCD B TH - 7-.
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