The therapeutic strategy and outcome of endovascular therapy for acute stroke with

cerebral proximal artery occlusion due to atherosclerotic artery stenosis.
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Fig.1

In Case 9, Diffusion-weighted image (DW1) on admission shows early ischemic changes
in the right insular cortex (A), and subcortical white matter of the corona radiata (B).
MRA shows occlusion of the M1 segment of the right middle cerebral artery (MCA) (C),
and right internal carotid artery (ICA) stenosis (D). Right common carotid angiography
(CCAG) shows ICA stenosis at origin (E). Following carotid artery stenting (F), the
BMAX ACE is advanced to the occlusion site, and the thrombus is removed completely
by a direct aspiration first pass technique (ADAPT) (G).

Fig.2

In Case 11, DWI on admission shows early ischemic changes in the cortex and
subcortical white matter of left parietal lobe and corona radiata (A, B, C). Left CCAG
(lateral view) after the thrombus is removed by the SMAX ACE and Solitaire stent
shows severe ICA stenosis (J). Left CCAG after balloon percutaneous transluminal
angioplasty (PTA) shows dilatation of the lesion (K). After 12 h, the left ICA has
become occluded again (L), and DWI shows that the high intensity area has expanded
(D, E, F). Left internal carotid angiography (ICAG) after re-treatment (balloon PTA



and stenting) shows good dilatation (M). However, post-procedural DWI (G, H, 1)
shows high intensity area has expanded to a greater degree than noted on
pre-procedural DWI (D, E, F).

Fig.3

In Case 16, right CCAG (anterior-posterior view) shows occlusion at the M1 segment
of the right MCA (A). By rt-PA, the MCA was recanalized. However, after 4 h, the MCA
had become re-occluded. FollowingADAPT by the 5MAX ACE, CCAG shows
recanalization of the MCA, and stenosis from the M1 distal to the M2 proximal portion
(B). After 10 minutes of recanalization, stenosis progressed by a thrombogenesis (C).
The Trevo XP 3mm X20mm was deployed from M1 to M2, but the middle portion of
the Trevo stent was not completely dilatated(D). After 1 passage of the Trevo stent, the
thrombus was removed (E) , and antiplatelet drugs (aspirin 200 mg, clopidogrel 300
mg, ozagrel sodium 80 mg) were administered. At 30 minutes after antiplatelet

therapy, re-occlusion had not occurred (F).

Fig.4

In Case 6, the right vertebral artery (VA) was occluded at the origin (A), and the left
VA arose from the aorta (B). Left vertebral artery angiography (VAG) shows VA
occlusion, and the basilar artery is supplied via the collateral artery
(anterior-posterior view [C], lateral view [D]). DSA after thrombectomy with Penumbra
3MAX shows successful recanalization with severe atherosclerotic stenosis at the left
VA (anterior-posterior view [E] and lateral view [F]). A balloon catheter was
positioned within the stenotic lesion, and PTA was performed (6 atm, 3 minutes) (G).
Left VAG after balloon PTA shows good dilatation of the lesion (H).



Table 1 Patient characteristics and outcome of endovascular therapy

I NIHSS NIHSS
Case Age SEX  Qcclusion site ASPECTS-DWI |\ oA DoN  D2P  P2R device PTA " TGl before  2shafter RS
(Stenosis site) /pc-ASPECTS /CAS procedure __procedure
1 62 M Left IC top (same) 6 No - 101 136 P 5MAX ACE - 2a 20 15 4
2 60 M Left IC top (same) 8 Yes 93 203 30 P SMAX ACE - 3 30 20 2
3 67 M Right M1 proximal (same) 9 Yes 67 79 30 S 6mm><30mm - 3 20 1 0
4 91 F BA top (same) 8* Yes 54 86 25 P 3MAX - 8 35 4 3
5 91 F BA trunk (same) Yes 111 49 30 S 6mm><30mm PTA 3 34 5 3
6 73 M Left VA (same) 8* Yes 70 87 40 P 3MAX PTA 8 32 3 1
7 73 F Left ML proximal (same) 8 No - 61 -  DSMAXACE 2pass — ppp 11 18 4
- S 4mm>20mm 2pass
P 5MAX ACE
8 61 M Left M1 proximal (IC) 7 Yes 59 69 37 — S 6mm><30mm CAS 3 21 5} 0
~ P 3MAX
9 68 M Right M1 proximal (IC) 9 Yes 36 60 50 P 5MAX ACE CAS 3 12 0 0
10 67 M Left VA (same) 8* Yes 36 46 11 P SMAX ACE PTA 3 21 0 0
P 5MAX ACE
11 63 M Left IC C4 (same) 6 No - 58 29 .S Gmm><30mm PTA 3 20 34 6
12 69 M Right IC C4 (same) 11 Yes 45 50 15 P 5MAX ACE PTA 3 12 1 1
13 85 M Left M1 proximal (same) 10 Yes 44 55 - P SMAX ACE - 0 20 20 5
. P 5MAX ACE
14 82 M  Left M1 proximal (IC) 7 Yes 21 85] 56 T Amm><20mm 2b 20 5 3
15 68 M Left IC C5 (same) 7 Yes 43 62 56 P SMAX ACE - 3 18 2 2
16 74 M Right M1 distal (same) 6 Yes 23 45 21 P 5MAX ACE - 8 19 0 0
17 69 M BA trunk (same) 5* No - - 13 P 3MAX PTA 3 35 6 2

IC, internal carotid artery; BA, basilar artery; VA, vertebral artery; ASPECT, Alberta Stroke Program Early CT Score; DWI, diffusion-weighted image; pc-ASPECTS, posterior circulation-Acute
Stroke Prognosis Early CT Score; D2N, door to needle time; D2P, door to puncture time; P2R, puncture to recanalization time;P, Penumbra; S, Solitaire; T, Trevo XP; PTA, percutaneous
transluminal angioplasty; CAS, carotid artery stenting; TICI, Thrombolysis in Cerebral infarction; NIHSS, National Institutes of Health Stroke Scale; mRS, modified Rankin Scale.
*

pc-ASPECTS




Table 2

Table 2 Baseline Characteristics of the Study Population

Patients with AS (n=17)
age, yr 69=+9.26
Male sex, n () 13 (765 )

Risk factor, n ()

Patients without AS (n=82)

82-10.03
37 (45.1%)

Hypertension 9 (529 ) 39 (47.6%)
Diabetes mellitus 5(294 ) 14 (17.1%)
Dyslipidemia 8 (471 ) 5 (6.1%)
Atrial fibrillation 3(176 ) 55 (67.1%)
Congestive heart failure 3 (176 ) 14 (17.1%)
Coronary artery disease 1(559 ) 9 (11.0%)
History of stroke or TIA 3 (176 ) 9 (11.0%)
Occlusion site, n ()
Internal carotid artery 5(294 ) 23 (28.0%)
Middle cerebral artery 7 (412 ) 53 (64.6%)
Vertebral artery 2 (118 ) 0
Basilar artery 3(176 ) 3 (3.7%)
Posterior cerebral artery 0 2 (2.4%)
Anterior cerebral artery 0 1 (1.2%)
Baseline NIHSS score 20%7.40 1947.97
rt-PA 70.60% 80.60%
D2N 45426.17 59.5436.76
D2P 60.5+39.25 77=%40.35
P2R 30+30.88 44542961
D2R 116=33.24 131+56.10
onset to recanalization time 169+60.31 1944-82.33
TICI 2b 82.40% 72.00%
Favorable outcome 64.70% 48.80%

AS, artherosclerotic stenosis; TIA, transient ischemic attacks; D2N, door to needle time; D2P, door to puncture time; P2R,
puncture to recanalization time; D2R, door to recanalization time; favorable outcome, mRS 2 or equal to the premorbid

RS
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