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Abstract

Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL) is a hereditary disease
characterized by ischemic stroke, cognitive impairment, migraine and neuropsychological deficit. Although intracerebral hemorrhage
(ICH) has been described in patients with CADASIL, the cause of such ICH is still unknown. We present a 39-year-old man with
CADASIL who had two years history of untreated hypertension. In this patient, acute ICH developed only two weeks after the initiation
of aspirin. Brain images demonstrated a 3cm x 3cm hyperacute ICH in the left temporal lobe at the site of previous old hemor-
rhage. The presence of cerebral microbleed and use of antithrombotics may be associated with development of ICH in patients with

CADASIL.
© 2007 Elsevier B.V. All rights reserved.
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1. Introduction

Cerebral autosomal dominant arteriopathy with subcor-
tical infarcts and leukoencephalopathy (CADASIL) is a
hereditary disease of the cerebral small blood vessels, and
it is caused by mutations in the Notch 3 gene [1]. The
main clinical manifestations are recurrent ischemic stroke,
migraine, and progressive cognitive impairment. Cerebral
microbleeds (CMBs) were found in 31-69% of the patients
with CADASIL [2,3] and recently we have reported that as
much as 25% of patients with CADASIL had intracerebral
hemorrhages (ICHs) [4]. However, the exact mechanisms
by which ICHs occurred in patients with CADASIL are
unknown currently. Here we report a patient with CADASIL
who developed ICH soon after receiving antiplatelet agent.
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2. Case report

A 39-year-old right-handed Korean man came into the
hospital because of sudden dysarthria and right hemiparesis.
Atthat time, multiple acute cerebral infarctions were found on
the left internal capsule and basal ganglia (Fig. 1A and B). The
brain magnetic resonance image (MRI) also revealed multiple
white matter hyperintensity lesions, eight cerebral microb-
leeds, and an old hemorrhage approximately 2cm x 2.5 cm
in size on the left temporal lobe (Fig. 1C-F). There was no
significant stenosis or malformation of major cerebral arter-
ies and neck vessels on magnetic resonance angiography. He
had two years history of hypertension without any treatment.
The patient denied history of head trauma. He was a current
smoker and had a history of drinking less than two cups of
alcohol everyday for more than 10 years. His family history
disclosed that both his grandfather and father died of stroke.
He had no history of drug abuse. There were no hematolog-
ical abnormalities on complete blood count and coagulation
tests. He was found to have a heterozygote R544C muta-
tion at exon 11 of Notch 3 gene. He began to take aspirin
300 mg daily. Twelve days after initial admission, he visited
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Fig. 1. Initial diffusion-weighted images (A and B) show multiple small lesions on the left internal capsule and basal ganglia. There are multiple white matter
high signal intensity lesions on initial FLAIR images (C and D). Gradient echo images (E and F) demonstrate several microbleeds and an old hemorrhage on
the left temporal lobe (arrow). FLAIR (G) image at second admission shows newly developed hyperacute hematoma on the left temporal lobe. Follow up CT

(H) done five days later shows no significant change of the size of hematoma.

again due to abrupt speech difficulty. Initial blood pressure
was 140/90 mmHg and neurological examination at that time
showed newly developed sensory aphasia. Right hemiparetic
condition had partially resolved, when compared to the ini-
tial admission state. Brain MRI demonstrateda 3 cm x 3.5 cm
hyperacute ICH in left temporal lobe superior to the previous
old hemorrhage (Fig. 1G). Follow up CT done five days later
showed no significant change of hematoma size (Fig. 1H).
The patient showed gradual recovery without the evacuation
of hematoma.

3. Discussion

Although this patient had a history of hypertension, it may
not the only cause for the ICH because the patient did not
show elevated blood pressure at onset of ICH and hemorrhage
was located in the lobar area. Intracerebral hemorrhage has
been described only sporadically for patients with CADASIL.
However, recently we have reported that nearly a quarter
of patients with CADASIL had ICHs and the presence of
CMBs was also closely related with ICHs in the report [4].
According to the report, no correlation was observed between
specific genotype and predisposition to ICH. The pathologic
changes found on cerebral small vessels of the patients with
CADASIL include thickening of the vessel wall, dilatation of
the Virchow—Robin spaces, hyalinosis of the lamina media,

and accumulation of granular osmiophilic material (GOM)
adjacent to the basement membrane. Most of those findings
except accumulation of GOM were also present on hyper-
tensive cerebral arteriopathy which is known to be the most
common cause of ICH [5].

In this patient, ICH developed less than two weeks after the
initiation of antiplatelet therapy and therefore use of aspirin
may have triggered the development of ICH. Aspirin has been
widely used to prevent myocardial infarction and ischemic
stroke and it is associated with increased risk of hemorrhagic
stroke [6]. In present report, we prescribed 300 mg of aspirin
to the patient according to the revised guidelines on the treat-
ment of acute ischemic stroke [7]. However, the dose of
aspirin may be an important factor of developing ICH. A
case-control study showed that low dose aspirin use was not
associated with increased risk of ICH, whereas moderate to
high doses (>200 mg) yielded in odd ratio of 3.05 [8]. Wong
et al. reported that the lobar hemorrhages were more com-
mon in aspirin-associated ICHs than non-aspirin users and
they also found that the presence of CMBs were associated
with development of ICHs in subsequent study [9,10].

However, there are also reports of patients with CADASIL
who developed ICH while they were not receiving antiplatelet
agents [11,12]. Because the patient in our study had a history
of hypertension and CADASIL-related vascular damage, we
could not conclude that his ICH developed solely by the use of
aspirin. High dose aspirin may only trigger the development
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ICH in the patient who already had hypertensive and
CADASIL-related arteriopathy. Therefore, ICHs in patients
with CADASIL may result from combinations of several fac-
tors such as concurrent hypertension, presence of CMBs, and
use of antiplatelet agents. Future studies are warranted to
investigate the exact mechanisms underlying development of
ICH in patients with CADASIL.

4. Conclusion

Although intracerebral hemorrhage has been described
in patients with CADASIL, the cause of such ICH is still
unknown. In this patient, ICH developed less than two weeks
after the initiation of antiplatelet therapy and therefore use of
aspirin may trigger the development of ICH. ICHs in patients
with CADASIL may result from combinations of several fac-
tors such as concurrent hypertension, CADASIL-associated
arteriopathy, and use of antiplatelet agents.
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