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Fig. 1 Pontine paramedian arteries and two different types

of infarcts”.
A type: branch atheromatous disease, B type: lacunar infarcts. With
permission.
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Fig. 2 Diversity of single small subcortical infarctions”.

Category A had the lowest prevalence of atherosclerosis indicators and the highest prevalence of small vessel disease

indicators, whereas Category C shows the highest prevalence of atherosclerosis indicators and the lowest prevalence of

small vessel disease indicators. Category B showed intermediate features. With permission.
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The 2nd day

MRA

MRI VISTA method

Fig. 3 A 71 year old man who suffered from lenticulostriate artery infarcts showed progressive motor deficits.

Magnetic resonance image (DWI) shows small infarcts on admission that subsequently progressed into larger sized infarcts.

Magnetic resonance angiography shows mild stenosis of middle cerebral artery (MCA). Especially, plaque image shows high
density of upper wall of MCA trunk. (DWI: TE 89 msec, TR 1,327 msec).
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Fig. 4 MRI and neuropathology'”.
Upper: MRI and MRA showing a right-sided hemipontine infarct and unremarkable basilar artery. Lower: left; A cavitary

infarction involves nearly the whole right pontine base middle. The posterior view of the basilar artery showing that one

right-sided branch (arrowheads) lost transparency at its origin. Left; Marked atherosclerosis of the basilar artery and the

branch with organized thrombosis and macrophage infiltration at its origin (HE). Presented personally from Drs. Tatsumi and

Yamamoto, partially changed by author.
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Fig. 5 Lesion diameter according to stroke etiology'”.
There was no difference in lesion diameter between MCAD and
SVD. MCAD: a corresponding ipsilateral atherosclerotic MCA
lesion, SVD: small vessel disease, ICAD: significant ipsilateral ICA
stenosis (>50%), CE: emboligenic heart disease, dSVD: definite
SVD (longest diameter <15 mm), pSVD: probable SVD (longest
diameter > or = 15 mm). With permission.
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Table 1 Difference of baseline characteristics between 2 infarcts groups in the territories of lenticulostriate
artery (LSA) and pontine paramedian artery (PPA).
LSA group PPA group
number 261 131 p values
progressive motor deficits 55 (21.0) 38 (29.0) 0.106
age 69.5 = 10.8 70.6 £ 9.1 0.33
sex (male) 142 (54.4) 88 (67.1) 0.02
hypertension 213 (81.6) 111 (84.7) 0.52
diabetes mellitus 79 (30.2) 64 (48.8) 0.0005
dyslipidemia 140 (53.6) 59 (45.0) 0.13
smoking 100 (38.0) 42 (32.0) 0.29
initial systolic blood pressure (mmHg) 156.0 £ 23.5 159.3 £ 22.0 0.24
initial diastolic blood pressure (mmHg) 83.8 = 15.2 82.9 + 14.9 0.59
initial NIHSS 33 =172 35 *+138 0.23
mRS = 3 at 1 month after ictus 65 (24.9) 39 (29.7) 0.43
silent lacunar infarcts 123 (47.1) 41 (31.2) 0.0038
white matter lesions 196 (75.0) 79 (60.3) 0.0029
preceding lacunar TIAs 17 (6.5) 14 (10.6) 0.21
onset to MRI time (hours) 11.0 = 4.3 11.7 = 4.3 0.12
middle cerebral artery stenosis
none 152 (58.2) 52 (39.6)
mild (<50%) stenosis 89 (34.1) 58 (44.2) 0.008
severe ( = 50%) stenosis 20 (7.6) 21 (16.0) 0.0018
vertebro-basilar artery stenosis
none 178 (68.1) 61 (46.5)
mild (<50%) stenosis 72 (27.5) 49 (37.4) 0.0055
severe ( = 50%) stenosis 11 (4.2) 21 (16.0) <0.0001

PMD: progressive motor deficits. Parenthesis (%). Age, blood pressure, NIHSS (National Institude of Health

Stroke Scale) are expressed as Mean = SD.
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Fig. 6 Six patients with BAD who showed preceding TIA.
Diffusion weighted image (DWI) of 6 patients with BAD type infarcts in the territories of lenticulostriate arteries that are pre-

ceded by TIA and showed progressive motor deficits. Faint high signals are observed in DWI on admission that developed into

BAD type infarcts. (DWI: TE 89 msec, TR 1,327 msec).
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Fig. 7 Functional outcome represented by the mRS at one month after stroke onset for

3 different phases™.

Upper: lenticulostriate artery territory infarcts. Lower: pontine paramedian artery territory
infarcts. phase 1: 2001~2005, best medical treatment; phase 2: 2005~2009, a combined treat-
ment of cilostazol and edarabone; phase 3: 2009~2012, phase 2 plus clopidogrel.
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Abstract

The concept, pathophysiology and treatment for branch atheromatous disease

Yasumasa Yamamoto, M.D., Ph.D."”

YDepartment of Neurology, Kyoto Second Red Cross Hospial

Small deep brain infarcts are often caused by two different vascular pathologies: 1. atheromatous occlusion at the
orifice of large caliber penetrating arteries termed branch atheromatous disease (BAD) and 2. lipohyallinotic degenera-
tive changes within the course of penetrating arteries termed lipohyalinitic degeneration. Representative vascular
territories of BAD type infarcts are lenticulostriate artery (LSA), pontine paremedian artery (PPA) and less frequently
anterior choroidal artery. BAD type infarcts are strongly associated with progressive motor deficits (PMD) leading to a
worse functional outcome, because they affect pyramidal tract at corona radiata, pontine base or internal capsule. In our
study, female sex and initial severity of motor deficits were common predictors for PMD in both groups with LSA
and PPA. Single infarcts without concomitant silent lacunar infarcts and preceding lacunar transient ischemic attack
(TTA) in the LSA group, and diabetes mellitus in the PPA group were independent predictors for PMD in penetrating ar-
tery infarctions. There were different characteristics between the groups of LSA and PPA. Prevalence of male gender, di-
abetes mellitus and intracranial atherosclerosis were significantly higher in the PPA group than in the LSA group. The
combined treatment of cilostazol and edarabone significantly improved functional outcome especially in the PPA infarct
group. Adjoining clopidgrel on aforementioned combined treatment further improved functional outcome in the LSA
group. The actions of vasodilatation and endothelial protection in cilostazol and inhibition of shear-induced platelet
activation in clopidogrel , as well as scavenging free radicals in edaravone might work effectively.

(Clin Neurol 2014;54:289-297)
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