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Fig. 1 MR diffusion-weighted imaging of an isolated, small (<1.5 c¢cm) centrum ovale infarct in the
territory of a white matter medullary artery.

Left: Axial view, Right: Coronal view.
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Table 1 Demographic and clinical features of the 79 patients
enrolled in this study.

Patients (n = 79)

Age,y 733 = 11.8
Male sex 41 (64.6)
Hypertension 56 (70.9)
Diabetes mellitus 25 (31.6)
Dyslipidemia 43 (54.4)
Smoking 24 (30.4)
NIHSS on admission 2 (1-3)
mRS at 3 months after onset 0(0-1)

Values are mean = SD, n (%) or median (IQR). NIHSS, National
Institutes of Health Stroke Scale. mRS, modified Rankin Scale.
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Fig. 2 The flow of patients on investigating emboligenic diseases.

After primary embolic source investigation involving all recruited patients, 70 patients did not have
emboligenic disease. Of these, 60 patients had TEE, and emboligenic diseases were detected in 60% of
patients who received TEE. Af, atrial fibrillation. ICS, internal carotid stenosis. LVEE left ventricular
ejection fraction. TEE, transesopageal echocardiography. PFO, patent foramen ovale. AAA, aortic arch
atheroma. LAA, left atrial appendage.
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Table 3 Head-MRI and laboratory findings in patients with and without emboligenic diseases.

E group (n = 45) N group (n = 34) P-value*
Head MRI findings
Old infaction
Basal ganglia 23 (51.1) 18 (52.9) 0.87
Pons 9 (20.0) 11 (32.4) 0.21
Cerebral cortex-Cerebellum 12 (26.7) 5(14.7) 0.20
Fazekas classification
PVH 2(1-2) 2(1-3) 0.57
DWMH 2(1-2) 2(1-3) 0.32
Microbleeds 23 (52.3) 18 (52.9) 0.95
PVS in basal ganglia 39 (86.7) 31(91.2) 0.53
SVD score 2 (1-3) 2 (1-3) 0.81
Laboratory tests
Serum BNP elevation 18 (54.6) 15 (51.7) 0.82
D-dimer elevation 12 (26.7) 12 (35.3) 0.41

Values are #n (%), median (IQR). *Pearson’s chi-square test was used to compare variables between
the 2 groups. PVH, periventricular hyperintensity. DWMH, deep white matter hyperintensity. PVS,
peri-vascular space. SVD, small-vessel disease. BNP and D-dimer cut-off values are 18.4 pg/m/ and
1.0 pg/ml, respectively.

Table 4 Difference between the present study and previous reports.

60 : 417

Bogousslavsky et al. Yonemura et al. Lee et al.

Present study e 2002 2005
Modality judging COI MRI - DWI CT and MRI MRI - DWI MRI - DWI
Size of infarction <15cm <1l.5cm <1.5cm No definition
COTI in all BI patients 3.1% 1.2% 6.5% 7.3%
Age, mean = SD 73 =12 66 + 6 67 =10 64 + 11
Male 65% 62% 74% 60%
Hypertension 71% 77% 63% 59%
Diabetes mellitus 32% 27% 32% 36%
Dyslipidemia 54% 12% 37% NR
Smoking 30% 42% 61% 43%
All emboligenic disease 57% 35% 79% 75%
Emboligenic heart disease 47% 15% 34% 12%
Arterial occlusive disease 3% 19% 53% 63%

COI, centrum ovale infarction. DWI, diffusion weighted imaging. BI, brain infarction. SD, standard deviation. NR, not

reported.
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Abstract
Utility of transesophageal echocardiography for etiologic diagnosis of centrum ovale infarcts

Yuta Kojima, M.D.", Hidesato Takezawa, M.D.", Yasumasa Yamamoto, M.D.",
Takehiro Yamada, M.D.?, Eijirou Tanaka, M.D.", Daisuke Nakashima, M.D.?,
Takamasa Kitaoji, M.D." and Yoshinari Nagakane, M.D."

U Department of Neurology, Kyoto 2nd Red Cross Hospital

A small centrum ovale infarct in the territory of the white matter medullary artery can be caused not only by
embolism but also small-vessel disease. In our study, thorough screening for emboligenic diseases was performed,
including the modality of transesophageal echocardiography (TEE), in patients with an acute, isolated, small (less than
1.5 cm) infarct in the centrum ovale. Of 79 patients enrolled in this study, 45 had emboligenic diseases, in whom a patent
foramen ovale was detected in 29 patients, complicated aortic arch lesion in 15, atrial fibrillation in 6, occlusive carotid
disease in 2, and others in 2. The majority (80%) of the emboligenic diseases were diagnosed by TEE. Therefore, TEE
may be mandatory for the etiologic diagnosis of centrum ovale infarcts.

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:414-419)
Key words: ischemic stroke, centrum ovale, transesophageal echocardiography (TEE), patent foramen ovale, aortic arch
atheroma




