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Abstract

The patient was an 81-year-old man who had been treated for hypertension
for several decades. In 2012, he developed gait disturbance and mild
amnesia. One year later, his gait disturbance worsened, and he developed
urinary incontinence. Conventional brain magnetic resonance imaging using
T2-weighted images and fluid-attenuated inversion recovery showed mul-
tiple lacunar infarctions. These findings fulfilled the diagnostic criteria for
subcortical ischaemic vascular dementia. However, susceptibility weighted
imaging showed multiple lobar microbleeds in the bilateral occipitoparietal
lobes, and double inversion recovery and 3-D fluid-attenuated inversion
recovery images on 3-T magnetic resonance imaging revealed cortical
microinfarctions in the left parietal-temporo-occipito region. Pittsburgh com-
pound B-positron emission tomography revealed diffuse uptake in the cere-
bral cortex. Therefore, we diagnosed the patient with subcortical ischaemic
vascular dementia associated with Alzheimer’s disease. The use of the
double inversion recovery and susceptibility weighted imaging on 3-T mag-
netic resonance imaging may be a supplemental strategy for diagnosing
cerebral amyloid angiopathy, which is closely associated with Alzheimer’s
disease.
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INTRODUCTION
Alzheimer’s disease (AD) and vascular dementia (VaD)
are the two most common diseases that cause
dementia. Hitherto, AD and VaD have been inter-
preted from the viewpoint of the dualism. However,
over the past few decades, a considerable body of
evidence has revealed that many vascular risk factors
are also risk factors for AD. Recently, AD and VaD
have been deemed to frequently coexist with one
another and to have pathological interaction.1

The most frequent subtype of VaD is subcortical
ischaemic vascular dementia (SIVD), which is caused

by hypertensive small vessel disease (SVD) in the
subcortical regions. Cerebral amyloid angiopathy
(CAA) is the other SVD subtype in the cortical
regions, and it is almost always found in AD brains.
Neuroimaging findings of hypertensive SVD consist of
lacunar infarcts, white matter lesions, and deep
microbleeds (MB), whereas those for CAA show
lobar MB, cortical superficial siderosis, and cortical
microinfarcts (CMI). In elderly individuals, CMI are
mostly attributable to CAA and, therefore, can be
often observed in AD brains.2 The size of CMI ranges
between a few hundred μm to 4 mm, so they may not
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be detected by conventional magnetic resonance
imaging (MRI).3 Recently, however, new imaging tech-
niques using 7-T MRI or 3-T MRI combined with
double inversion recovery have made it feasible to
detect CMI in a clinical setting.4–6

CASE PRESENTATION
The patient was an 81-year-old man who had been
treated for hypertension for several decades. In 2012,
he had developed gait disturbance with mild inclina-
tion to left side. He consulted with a doctor and was
diagnosed with multiple lacunar infarcts. He also
complained of mild amnesia, which did not affect his
activities of daily living. One year later, his gait distur-
bance worsened, with his strides becoming smaller
and his movement slower. Urinary urgency and incon-
tinence were also observed, so he consulted with the
memory clinic at our hospital.

On examination, he was polite and cooperative.
Neurological examination showed rigidity in all limbs,
a small-step gait, and broad-based magnetic gait. He
had no hand tremor. His laboratory findings, including
thyroid hormones, vitamin B1, vitamin B12, and anti-
bodies for syphilis, were unremarkable. Assessments
of his neurocognitive function showed moderate
impairment of intellectual, memory, and frontal lobe
function, but his visuospatial ability was preserved
(Table 1). Conventional brain MRI using T2-wieghted
images and fluid-attenuated inversion recovery
showed multiple lacunar infarcts in the basal ganglia
and deep white matter (Fig. 1). Mild atrophy of the
hippocampus was observed mostly on the right.

Table 1 Results of neuropsychological assessments

Tests
Patient
results

Normal

Mean SD

Intellect MMSE 21 >23 –
RCPM Score (/36) 19 26.9 5.396

Time (s) 420
Memory RBMT Standard score (/24) 10 19.73 2.98

Screening score (/12) 2 9.15 1.78
Visuospatial Cube drawing Good

Necker cube drawing Good
Frontal WF Animal (words/min) 7 14.3 –

Letters (words/min) 2 8.1 –
TMT-A Time (s) 315 140.2 34.7
TMT-B† Time (s) – 202.6 49.6

†Patient did not complete TMT-B. MMSE, Mini-Mental State Examination; RBMT, Revermead Behavioural Memory Test; RCPM, Raven’s Coloured Progressive
Matrices; TMT, Trail Making Test; WF, word fluency.

Figure 1 The results of neuroimaging studies using 3-T MRI with
T2WI, FLAIR, DIR, and SWI; SPECT; and PiB-PET. The results of
conventional neuroimaging studies using T2WI and FLAIR showed
multiple lacunar infarcts and diffuse white matter ischaemic
changes (top row, left and centre images). In the 99mTc-ECD SPECT,
regional cerebral blood flow in the bilateral frontal lobes was
decreased dominantly on the left (top row, right). The DIR and SWI
images showed CMI, MB, and cortical subarachnoid haemorrhage
(SAH) (bottom two rows, left and centre). Note that CMI and MB
were observed mainly at the occipitoparietal regions. The results of
PiB-PET showed diffuse tracer deposits at the cortex of the
patient’s brain (bottom two rows, right). 99mTc-ECD, 99mTc-ethyl
cysteinate dimer; CMI, cortical microinfarct; DIR, double inversion
recovery; FLAIR, fluid attenuated inversion recovery; MB,
microbleeds; PET, positron emission tomography; PiB, Pittsburgh
compound B; R, right; SPECT, single photon emission computed
tomography; SS, superficial siderosis; SWI, susceptibility weighted
imaging; T2WI, T2-weighted image.
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99mTc-ethyl cysteinate dimer single photon emission
computed tomography revealed a left-dominant
decrease in regional cerebral blood flow in the bilat-
eral frontal lobes. These results appeared to fulfil the
diagnostic criteria for SIVD proposed by Erkinjuntti
et al.7

Susceptibility weighted imaging, which can finely
detect MB, showed multiple lobar MB and cortical
superficial siderosis in the bilateral occipitoparietal
and right parietal regions, respectively (Fig. 1).
Furthermore, double inversion recovery and 3-D
fluid-attenuated inversion recovery images on 3-
T MRI revealed CMI in the left parietal-temporo-
occipito region. Therefore, we conducted Pittsburgh
compound-B (PiB)-positron emission tomography,
which revealed diffuse uptake in the cerebral cortex. It
has been reported that pure CAA shows occipital-
dominant PiB retention, but in AD, the occipital cortex
has a lower PiB retention than the frontal, temporal, or
parietal cortex.8 Our patient showed diffuse PiB reten-
tion, but it was relatively low in the occipital cortex.

In short, amyloid-related vasculopathy suggested
the existence of CAA, and PiB-positron emission
tomography revealed AD pathology in the patient’s
brain. Therefore, we diagnosed the patient with SIVD
associated with AD.

DISCUSSION
The present case suggested that AD and SIVD may
coexist more frequently than expected. Indeed, fre-
quent associations between hypertensive SVD, CAA,
and AD pathologies have been pointed out in previous
studies.9 The high incidence of dual pathology may be
attributed to vasoconstriction by amyloid β, amyloid β
aggregation by cerebral ischaemia, or suppression of
perivascular drainage of amyloid β by hypertensive
SVD.10

The differential diagnosis between AD and SIVD is
important because their treatment and prevention
strategies differ from each other. AD patients invari-
ably exhibit CAA, but CAA with severe intensity is very
frequently complicated by AD. The amyloid-related
imaging abnormalities may be a clue to detecting AD

pathology. However, the clinical utility of PiB-positron
emission tomography is strictly limited based on a set
of specific appropriate use criteria, because even
healthy controls may exhibit positive results and com-
promise the pathological significance of AD.11 The use
of the double inversion recovery and susceptibility
weighted imaging on 3-T MRI may supplement the
diagnosis of CAA, especially if it substantially affects
cerebral microcirculation, and may provide clues to
detect AD pathology in a clinical setting.
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