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@Abstract@®

Objective: Objectives: To investigate embolic complications related to carotid artery stenting (CAS) under Angioguard XP filter protection,
and analyze the relationship between several potential risk factors and complications.
Methods: Forty-eight patients with 49 carotid stenoses, that underwent MR plaque imaging before CAS under Angioguard XP filter protection,
were retrospectively reviewed. Embolic complications during CAS and MR plaque images, including signal ratio of the plaque to posterior
cervical muscle (P/M ratio) and submandibular gland (P/S ratio) on T1 and T2 weighted images, were reviewed. Relationships between
embolic complications and P/M, P/S ratios, and length of lesions were analyzed.
Results: Ten slow flow (20.4%), 3 embolism (6.1%), and 4 spasm (8.1%) incidents occurred during the procedures. All embolisms occurred
concurrently with slow flow. T1 P/M ratio and T1 P/S ratio in patients with an embolism tended to be higher than those without (2.33 vs 1.62,
p=0.107, 1.78 vs 1.19, p=0.092, respectively). T2 P/M ratio and T2 P/S ratio in patients with slow flow tended to be lower than those without
(1.60 vs 2.49,p=0.259, 0.68 vs 0.96,p=0.328, respectively). Mean length of the stenosis was longer in cases with an embolism or slow flow,
compared to cases without an embolism or slow flow (27.3 vs 20.2mm, p=0.153, 24.2 vs 19.7, p=0.130, respectively). Cases with plaque length
=25mm and T1 P/M ratio = 1.5 showed a statistically significant high risk of an embolism (p=0.003).
Conclusion: Plaque imaging findings and plaque length appeared to be related to embolic complications. Patients with plaques showing a high
T1 P/M ratio =1.5 with long stenosis =25mm have a greater risk of an embolic complication. Techniques to be applied and indications for
CAS need careful consideration in such cases.
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Table 1 Patient characteristics

sex male 47 female 2
727+ 6.3

symptomatic 18 asymptomatic 31

age (mean, y.o0)
symptomatic (lesions)

percent stenosis:

NASCET (mean, %) 73.1 £ 11.6

length of stenosis 20.6 = 8.3
(mean, mm)

slow flow 10 (20.4%)

no flow 0 (0%)

embolic complication 3 (6.1%)

spasm 4 (8.1%)

mean T1 P/M ratio 1.66 + 0.74
mean T1 P/S ratio 1.22 + 0.59
mean T2 P/M ratio 243 £ 1.30
mean T2 P/S ratio 0.94 + 047

Abbreviations: M; muscle, P; plaque, S; submandibular gland

SEGNIFR® 2 ir 572, 7 4 L & =12 & B A3 4
(8.1%) =il 7.
2. FERF
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A8MIAIRZE 1 35 1T B fhiHil D IRAE#1346.8~95.0% (P
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2 MRT5—=9714X=2

MR7 7 — 2 4 2=V TlE, TIHFBRIZ KT 5P/M
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FGIZE T B P/M ratio (T2 P/M ratio) 130.23~6.13 (*F-
¥92.43) Td -7z P/S ratio IZBIL T, FH FIRHYR
B[S & 72132 A L DES D728 3R 3 WEEIZ I
WTIEENHIRBRE T B > 7. [7l 3 5] 3 W8%E % bk < 4565146
I F 1T B Tl K O T2 FH 1% 12 % 1 2 P/S ratio (T1
P/S ratio, T2 P/S ratio) i£T1 P/S ratio 0.44~2.68 (3
¥91.22), T2 P/S ratio 0.10~2.29 (F#90.93) Th -7
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Table 2 Average diameter difference between filter size and
placed carotid artery size compared by procedure
related event

n difference P value
spasm + 4 2.55
— 45 1.56 <0.001
embolic complication  + 3 1.8
— 46 1.64 0.674
slow flow + 10 1.58
- 39 1.66 0.7

Table 4 Preoperative risk factors for embolic complication

during CAS
embolic complication P value

_l’_ —
no. of patients 3 46
T1 P/M ratio 2.33 1.62 0.107
T1 P/S ratio 1.78 1.19 0.092
T2 P/M ratio 1.6 2.49 0.259
T2 P/S ratio 0.68 0.96 0.328
length of stenosis (mm) 27.3 20.2 0.153
percent stenosis (%) 71.92 73.24 0.851

BRSO ZE D3 H32.55mm & MUEEHE %2 4 C Tz
FEDOL5Tmm & W L THRIZKRE 2 572 (p<0.001). fif
A7 4 s - L BEBANSEENREEDZE & ZERRREDH
M slow flowDEMEIZIZBE AR L5 7=,

2) 74 E—DMEERE

7 4 & — ORLEBENI R 3 HlSERD 7203, weh
& IS R P ZE R A OFE, slow flowZs & OBIRIZEE
DL o7z

3) NEER-7 1 IL2—F

WSHEIIR- 7 « L & — I3 ZERRMES DFIE, slow flow,
M4 7 & OB DHERAERE & IERERM THEE &G
Bk -7 (Table 3).

4) MR 75—74 %— (Table 4, 5, Fig. 1)
FERIEEH L 72 3HIIZ3XTCT1 P/M ratio 1.500 F,
T1 P/S ratio 1.324 L, T2 P/M ratio 2.5AF, T2 P/S
ratio 1.2LL T Th - 7. ThbdERMEGIHERD T F
— 7R3 TITIR LD EES, T2TIRHRNEES Th - 7.

W AN TIE T1 P/M ratio - T1 P/S ratiold &
GICERMEAIHERZE TIE, ZOMORE & HIRL TF
HERTEAPRONLY, AEELZRDE» 57
(Table 4). slow flowDHEIZEI L T & T1 P/M ratio,
T1 P/S ratio& $ ICARMEZR® Kk h -7z (Table 5).
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Table 3 Average angle between internal carotid artery and
filter compared by procedure related event

n angle P value
spasm + 4 15.1
— 45 12.7 0.525
embolic complication  + 3 12.8
— 46 12.9 0.978
slow flow + 10 11.9
- 39 13.2 0.606

Table 5 Preoperative risk factors for slow flow during CAS

slow flow P value

J’_ J—
no. patients 10 39
T1 P/M ratio 1.72 1.64 0.771
T1 P/S ratio 1.52 1.16 0.123
T2 P/M ratio 1.92 2.55 0.057
T2 P/S ratio 0.77 0.97 0.308
length of stenosis (mm) 24.2 19.7 0.13
percent stenosis (%) 78.54 71.78 0.1

T2 P/M ratio - T2 P/S ratio & & 12 ZE & MA IHER
ZETIE, ZTOMORE &L TR AR A A RS
TN EREERDEH» -7 (Table 4). slow flowDH
MEIZE LT 3 T2 P/M ratio, T2 P/S ratio® & {Zslow
flowwZe 13, Z OMOFZE & DK BRI/ &5 =2 F
BEARD LN, -7z (Table 5).
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AREEIRD 52 o7 (ERMESHER27.3mm vs. JF
A PFRERF20.2mm, p=0.153). Slow flowDFH MEIZEI L T
EPERDORVRZIZECRTWHAN R 5 h 78 F &
ZI3FED 22 o5 72 (slow flowHf24.2mm vs. JEFEA T
19.7mm, p=0.130).

6) MR 75—V X =Y LEEROHEAEDHE

T1 P/M ratio .52 E2 D R25mml EORZE &,
ZNUSNOWE % iR $ 5 &, ARICERESIIELS S
< R e5h7z (p=0.003, Table 6, Fig. 1). Slow flowd %
RLMEAD B > 7= HEEITRD 2> 72 (Table 7).
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Table 6 Cross tabulation of plaque characteristics and embolic complication

embolic complication P value
no yes
T1 P/M ratio >_ 1.5 and stenosis length >_ 25mm 5 3
others 41 0 0.003
T1 P/S ratio >_ 1.3 and stenosis length >_ 25mm 3 3
others 40 0 0.001
T2 P/M ratio <_ 2.5 and stenosis length >_ 25mm 10 3
others 34 0 0.008
T2 P/S ratio <_ 1.2 and stenosis length >_ 25mm 8 3
others 33 0 0.012
50 :
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Fig. 1 T1 P/M ratio, length of stenosis and adverse events

<ReN7 (p=0.001, Table 6). Slow flow® £\ MdA
NRENZNERZEERD A H - 72 (p=0.056, Table 7).

T2 P/M ratio 2.5 N2 Dk 4 E25mmbl L DIRE &
Z LS ORE % ik 5 L B BICERMEADHE, slow
flowDRAENEHETH > 72 (p=0.018, p=0.008).

T2 P/S ratio 1.2LA T 2 DPRAE R25mmbl LOWEE & %
NS DIREE % Wi 5 & A IEICE RS DHED 2
EMETH -7 (p=0.012), slow flowD I & EE D[
BRENZ (p=0.054).

EBFIER (Fig. 2)
fEFI1 705 Bk
xE5F  GAERTRVE.

BEFERE © mlfitHe, BEPRS PRI .

BREE : 2007412 HFEIED A Frifk (MMT 4/5), K5,
FFITTORBE L 72, MRAIZ TANSABIIRIKEAEIE % 1545
&N, MRISTHRAEICSERY 5 & & 2 51 % BRI
aGRD 6Nz, ARIRAERE XTI NE) F =Y 3 v
12 &K DRI IFIEI LT e, AENSHBIIREAE 12063
ZCASHMIZTHABEL 7-.

ABR&#EE : FE 4 » A% 0200844 HIZLLTFD & H 1S
CAS % fifr L 7=. 4 KB 8 Ik %% 1 C8Fr Bright tip
(Cordis, Miami, FL, USA) % JE#RSABINRICHE L 7=
Angioguard XP 6 mm% FHtTlesion cross%17\y, §ffk
HRECET IS TR L 7=, 49K 134T HF, PRECISE
stent (10mm/ 4 cm) % NSHB)IRA S BEABRIZ 24 T
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Table 7 Cross tabulation of plaque characteristics and slow flow

slow flow P value
no yes
T1 P/M ratio >_ 1.5 and stenosis length >_ 25mm 5 3
others 34 7 0.333
T1 P/S ratio >_ 1.3 and stenosis length >_ 25mm 3 3
others 35 5 0.056
T2 P/M ratio <_ 2.5 and stenosis length >_ 25mm 7 6
others 31 3 0.018
T2 P/S ratio <_ 1.2 and stenosis length >_ 25mm 7 4
others 33 3 0.054

&L, PTA/S)L — ¥ (Sterling 5 mm/ 3 cm, Boston
Scientific, Natick, MA, USA) {2 CH# LR (4 &KITE/158)

BT o7, BEBEOMEZEEMIZ Tslow flowz il 72720
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HOWRMZ 7~ M ThBPRECISED AL K> TH
D, SEFNSBC AT T sy 3 v FEORIR, 257V b
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TWw3, SO A4 DG Tldno flowldZAE L Ty
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T280LEbh, TOMMIZERL TIEREET 5.
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Fig. 2 Case 1

: Coronal view of a curved-planar reconstruction image from CT angiography shows
severe left cervical internal carotid artery stenosis with a thick plaque.

! Fat-suppressed T1 weighted image using the black blood method shows high signal
intensity for the plaque (T1 P/M ratio 3.80, T1 P/S ratio 2.56).

: Fat-suppressed T2 weighted image using the black blood method shows low signal
intensity for the plaque (T2 P/M ratio 2.41, T2 P/S ratio 1.13).

procedure.

No flowRslow flowZ 4 C 3JHRK & LMD 7 4
TV yOWE T 4 L2 —~DOFICKLHEE DR,
T4 —ICHiE I NS, FTTUNT 4z —DOMM
LA X R TLEHI L ENELOENS. %K
PEADHENAE U 2B L LTI, e 7 4 v 2 — il
DTIhRMEREE T 4 L E —HF A4 ZOR—FK, FHEpo
T4 —OBE R EICLDECIMEREE 7 L4 —
EDREI A & F TV BT 022 LR, 744 —4l
ED/PNENF A ZTOFTVICK B E D5 ENHERI XN
5. F7zslow/no flowDIRETIZ T 4 L& —ITHHfEL &
NIRRT 7 ) AL, ThohT 4L

D : Left common carotid angiogram shows severe stenosis.
E : Left common carotid angiogram after the procedure shows no flow impairment.
F : Diffusion weighted image 1 day after CAS shows multiple embolic infarctions due to the

G : CTA 1 week after CAS shows plaque protrusion or in-stent thrombus.
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