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@Abstract@®
Objective: The outcome of using a closed-cell type self-expanding stent (closed-cell stent) for tortuous
internal carotid artery (ICA) stenosis is unknown. This study aimed to assess the association between
the tortuosity of the carotid artery and microembolization identified on diffusion-weighted imaging during
carotid artery stenting (CAS) using a closed-cell stent.
Method: We retrospectively analyzed data from a registry of 93 consecutive patients who underwent CAS
using a closed-cell stent at our institute. We used the following as tortuosity indexes: the angle between
the common carotid artery and the ICA (Angle A), the angle at the first bend in the ICA (Angle B), and
the sum of Angle A and Angle B (Angle A + B). We assessed the relationship between the tortuosity
index and microembolizations as well as the cut-off values of the tortuosity indexes by receiver operating
characteristic (ROC) curve analysis and odds ratio (OR) of microembolization.
Result: Microembolizations were detected in 18 of 93 (19.4%) patients and significantly associated with
Angle B (65.6 = 24.2°, 479 = 25.3°; p = 0.009) and Angle A + B (99.0 = 39.0°, 76.2 = 33.6°; p = 0.028) but
not Angle A (334 = 17.6°, 282 = 13.7°; p = 0.174). ROC curve analysis showed that the best cut-off values
for Angle B and Angle A + B were 40.5° and 60.5°, respectively. The OR of microembolization in patients
with Angle B >405° and Angle A + B >60.5° was 4.146 and 9.020, respectively.
Conclusion: In CAS using closed-cell stents, Angle B and Angle A + B are significantly associated with the
incidence of microembolization.
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Table 1 Characteristics of patients
no. of patients 93
M/F 82/11
Mean age 709 = 7.2
Symptomatic 60 (64.5%)
Mean degree of stenosis 774 = 10.9%
Hypertension 64 (68.8%)
Diabetes mellitus 36 (38.7%)
Hyperlipidemia 23 (24.7%)

Coronary artery disease 26 (28.0%)
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Fig.

Tortuosity index using the angle method.
Angle A is the angle between the common
carotid artery and the internal carotid artery
(ICA), and Angle B is the angle formed at the
first bend in the ICA.

2). BUMREROA I Angle B & Angle A + BIZH
BAASA HI72A%, Angle A 3BV NIKEER O A i & 1 3AHRY
FA LN o7 (Table 3).
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Table 2 The association between clinical characteristics and tortuosity indexes

N Angle A (°) D Angle B (°) D Angle A + B (°) D

Age (years) <75 59 287 + 14.3 516 * 29.3 80.2 = 388
>75 34 30.3 = 15.0 0616 510 = 189 0.907 81.2 = 30.0 0584

Sex Male 82 303 = 14.6 50.0 = 25.6 830 = 283
Female 11 216 = 120 0.044 615 £ 269 0205 80.3 = 387 0.580

Symptomatic Yes 59 277 = 112 490 * 219 766 = 271
No 34 320 = 189 0234 555 = 31.6 0293 874 + 466 0542

Degree of stenosis 50-69 18 254 = 107 446 + 203 700 = 257
(%) 70-89 64 309 = 15.6 0.284 54.1 = 26.2 0.305 850 = 375 0.209

90- 11 26.1 £ 145 46.3 = 31.3 724 = 36.0

Hypertension Yes 64 29.9 = 15.0 547 + 244 84.6 * 34.6
No 29 278 £ 137 0505 439 = 279 0078 717 = 370 0078

Diabetes mellitus Yes 36 29.7 = 152 493 + 268 791 = 377
No 57 290 = 142 0807 526 = 255 0.559 816 = 346 0531

Hyperlipidemia Yes 23 326 = 139 537 = 31.2 86.2 + 410
No 70 282 = 147 0200 50.6 = 24.1 0.669 787 £ 339 0375

Coronary artery Yes 26 330 = 154 550 = 239 881 = 36.1
disease No 67 278 =141 O 99+ 067 034 g77 4353 0196

Table 3 The association between tortuosity indexes and microembolizations on diffusion-weighted images

Patients with

Patients without

microembolizations (n = 18) microembolizations (n = 75) P
Angle A (°) 334 = 176 282 + 137 0.174
Angle B (°) 65.6 = 24.2 479 = 253 0.009
Angle A +B (°) 99.0 = 39.0 762 = 33.6 0.028

xF LT, 405° DL Tk 37 fid 360 (81%) Td -7z
Angle A + B #%605° BL_F T3 /MK SR 13 66 B 17
Bl (258%) 2D SN LT, 605 T Tid1
Bl (37%) T & - 72. Angle B#%405° LL L & 7213
Angle A + B2%605° UL EOBHIBUNKER % X 723 F
v AIFENZFN 4146 £ 9020 TH 72 (Table 4).
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Table 4 The odds ratio of microembolizations on
diffusion-weighted images in patients
with >40.5° of Angle B and >60.5° of

Angle A+ B
Odds ratio  95% CI p
>40.5° of Angle B 4.146 1.107-15.527 0.026
>60.5" of Angle A+B 9.020  1.136-71.635 0.015

CI: confidence interval
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17T L7zt 93 JERI 2 x5 & L7z, MRFHBDIR & PNEHEIIRZ S %2 5 M8 (Angle A), PEHBINREIAEEOMEE (Angle
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