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Fig. 1 Brain CT at 3 hours after the onset in case 1
CT images show vague low intensity areas (arrows) in the right striatum indicating so-called

“ischemic early CT sign”.

Fig. 2 Brain MRI at 19 hours after the onset in case 1
Axial diffusion weighted magnetic resonance images (1.5 T; TR 4,500, TE 105, b 1,000) show high in-
tensity areas with low intensity at the internal portion in the whole right striatum indicating so-
called “striate-capsular infarction” with hemorrhagic transformation.
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Fig. 3 MRA findings in case 1
MRA image (1.5 T; 3D-TOF) at 19 hours after the onset (A) shows severe narrowing of the right mid-
dle cerebral artery (MCA), and only a part of distal branches were visible. In contrast, MRA image at
17 days after the onset (B) reveals complete recanalization of the right MCA without any remaining

stenosis.

Fig. 4 CTA findings in case 1
3D-CT angiography (volume rendering) at one day after the

onset shows severe narrowing of the right middle cerebral
artery similar to the MRA findings.
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Fig. 5 Brain MRI and CT findings in case 2
DWI (1.5 T; TR 4,000, TE 100, b 1,000) at 4 hours after the onset (A) shows vague high intensity area
in the right insular cortex, but there is no apparent fresh infarction. FLAIR image (1.5 T; TR 9,000,

TE 119, T1 2,210) (B) reveals an old infarction in the right parietal cortex. CT image at one day after

the onset (C) reveals a fresh infarction involving the insular cortex in the MCA branch area.

Fig. 6 MRA findings in case 2
MRA image (1.5 T; 3D-TOF) at 4 hours after the onset (A) shows occlusion of the right middle cere-
bral artery (MCA) at the distal portion (arrow), and only a proximal branch is visible. In contrast,

MRA image at 10 days after the onset (B) reveals complete recanalization of the MCA without any re-

maining stenosis.
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Table 1 Mechanisms of neurological fluctuation in patients with cardioembolic stroke at the acute phase

Mechanisms

— Patterns of neurological fluctuation

(D Spectacular shrinking deficit (SSD)? due to spontaneous recanalization of

occluded vessels within a few hours.

— dramatic neurological improving

(2 Hemorrhagic transformation1!) with vasogenic edema due to spontaneous

recanalization of occluded vessels within 24 to 48 hours.

— sudden neurological worsening

(3 Stepwise or partial recanalization due to gradual thrombolysis or migration of

thrombus.? — neurological fluctuation, improving
or worsening
@ T-type occlusion or distal occlusion due to migration of ICA thrombus.3)12) — sudden neurological worsening

(5 Recurrence of cardioembolic stroke.l13)

— sudden emerging of other symptoms

T-type occlusion: simultaneous occlusion of the anterior and the middle cerebral arteries at the top of the internal carotid artery

ICA: internal carotid artery
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Abstract

Two cases of cardioembolic stroke with stepwise progression

Shutaro Takashima, M.D., Koji Hirano, M.D., Yoshiharu Taguchi, M.D,,
Nobuhiro Dougu, M.D., Shigeo Toyoda, M.D. and Kortaro Tanaka, M.D.
Department of Neurology, Toyama University Hospital

We reported two patients of cardioembolic stroke with stepwise progression. Magnetic resonance angiogra-
phy (MRA) or computed tomographic angiography (CTA) showed narrowing of the middle cerebral artery (MCA)
in both patients at the acute phase of onset. Case 1 was classified as “undetermined” based on the TOAST classifi-
cation although his electrocardiogram revealed atrial fibrillation. Case 2 was classified as “large artery atheroscle-
rosis” with no evidence of cardioembolic source at the acute phase of onset. Follow-up MRA was performed at
seventeen days after the onset in case 1 and ten days after the onset in case 2 respectively, which showed com-
plete recanalization of the MCA in each case. The presence of cardioembolic source was also detected in both pa-
tients at that time, resulting in the final diagnosis of cardioembolic stroke.

Cardioembolic stroke may occasionally present in a stepwise manner suggesting a thrombotic process. When
MRA shows stenosis or occlusion of the arteries supplying the cortical areas at the acute phase of onset, it is advis-
able to examine recanalization of these arteries by follow-up MRA with simultaneous efforts to find out the possi-
ble embolic source.

(Clin Neurol, 48: 656—661, 2008)
Key words: cardioembolic stroke, magnetic resonance angiography, recanalization, paroxysmal atrial fibrillation, trans-

esophageal echocardiography




