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Case Report
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Abstract
Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL) is an adult-onset, dominantly
inherited small-vessel disease of the brain caused by NOTCH3 mutations and characterized by recurrent subcortical infarctions, dementia,
migraine with aura, and mood disturbance. We report a patient with unusual presentation of CADASIL with acute simultaneous multiple
subcortical lacunar infarcts as the first manifestation. A 69-year-old man developed confusion, drowsiness, right hemiparesis, and slurred speech
following orthopedic surgeries. Brain magnetic resonance imaging revealed diffuse leukoencephalopathy and multiple acute subcortical lacunar
infarcts. Brain magnetic resonance angiography, echocardiography and 24-hour electrocardiography were unremarkable. The symptoms
improved quickly after treatment with fluid hydration and antiplatelet agent, and his consciousness and mentality totally recovered within 3 days.
The NOTCH3 genetic testing showed a heterozygous missense mutation, c.1630C>T (p. Arg544Cys). The experience in this case suggests that
brain imaging is important in managing postoperative confusion, and any patient with diffuse leukoencephalopathy of unknown etiology may
need to be tested for NOTCH3 mutations. Surgery is an important factor of encephalopathy and acute infarction in individuals with NOTCH3
mutations. Comprehensive presurgical evaluations and proactive perioperative precautions to avoid dehydration and anemia are necessary for
patients with CADASIL who are about to receive anesthesia and surgery.
Copyright © 2015 Elsevier Taiwan LLC and the Chinese Medical Association. All rights reserved.
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1. Introduction

Cerebral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy (CADASIL), the most
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common monogenic small-vessel disease of the brain, is
caused by mutations in the NOTCH3 gene. It is an adult-onset,
dominantly inherited disease with main manifestations of
recurrent subcortical ischemic events, dementia, migraine with
aura, and mood disturbance.1,2 While acute simultaneous
multiple lacunar infarcts have never been reported in any pa-
tient with CADASIL before, CADASIL also rarely presents
with an acute encephalopathy.3e6 Here we report a patient
presenting with acute simultaneous multiple subcortical
lacunar infarcts and acute encephalopathy as the first mani-
festation of CADASIL, following orthopedic surgeries.
ociation. All rights reserved.
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2. Case report

A 69-year-old man was admitted to our hospital for total
knee arthroplasties on both sides. His past history was
remarkable only for osteoarthritis in both knees. His mother
and younger brother had strokes at age 76 years and 59 years,
respectively. Four days after the operation, he had a fall and
had a left medial femoral condylar periprosthetic fracture.
Then, he received a surgical revision for the prosthetic. After
the second surgery, the patient manifested acute confusion,
which spontaneously subsided within 1 day. Four days after
that event, he had another episode of consciousness deterio-
ration, with Glasgow coma scale of E4V2M5, right hemi-
paresis and slurred speech. Brain magnetic resonance imaging
(MRI) featured diffuse leukoencephalopathy on fluid-
attenuated inversion recovery imaging and multiple acute
lacunar infarcts over bilateral centrum semiovale and corona
radiata presenting as hyperintense diffusion-weighted imaging
(DWI) lesions coinciding with reduced apparent diffusion
coefficient signals (Fig. 1AeF). Brain magnetic resonance
angiography demonstrated that all the major intracranial ves-
sels were patent. Echocardiography and 24-hour electrocar-
diography were unremarkable. The symptoms improved hours
after their onset with supportive treatment with fluid hydration
Fig. 1. Brain magnetic resonance imaging demonstrating diffuse leukoencephalopat
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and antiplatelet agent, and the patient's consciousness and
mentality totally recovered within 3 days. Because the patient
had both diffuse leukoencephalopathy and family history of
stroke, we arranged genetic testing of the NOTCH3 gene and
found a heterozygous missense mutation, c.1630C>T (p.
Arg544Cys), in exon 11 (Fig. 1G).

3. Discussion

CADASIL is a small-vessel disease of the brain that com-
promises cerebral circulation, and which may be further
worsened under certain circumstances, such as dehydration,
blood loss, anemia, or cerebral vasoconstriction. The ortho-
pedic surgeries on this patient put stress on his circulation and
might have provoked generalized cerebral hypoperfusion,
which caused acute simultaneous multiple lacunar infarctions
and acute reversible encephalopathy. Acute simultaneous
multiple small ischemic stroke is usually attributed to cardiac
or carotid arterial emboli,7e9 which were unlikely to be the
cause of acute lacunar infarcts in our patient because of the
normal results on cardiac evaluation and brain magnetic
resonance angiography. In two recent studies, small-vessel
diseases of the brain have been proved to be an important
cause of acute multiple lacunar infarcts.10,11 These findings
hy on fluid-attenuated inversion recovery images (A and D) and multiple acute
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support that acute simultaneous multiple lacunar infarcts in the
patient was a rare presentation of CADASIL.

Acute encephalopathy is an uncommon manifestation of
CADASIL.3e6 Patients with CADASIL encephalopathy have a
variable degree of confusion, amnesia, agitations, conscious-
ness change, fever or no fever, persistent aura, or other focal
neurological signs. The symptoms are usually reversible and
last from 2 hours to 14 days. During an attack of CADASIL
encephalopathy, the brain MRI usually reveals no acute ce-
rebral infarcts but instead diffuse leukoaraiosis featuring
CADASIL. Preceding the occurrence of almost all reported
CADASIL encephalopathy, there was always migraine or
recurrent aura.3e6 In these cases, cerebral vasoconstriction
accompanied with migraine might have been the cause
precipitating the attacks of CADASIL encephalopathy.12

Acute encephalopathy in our patient with CADASIL and
acute multiple lacunar infarctions suggests that, in addition to
migraine, any factors compromising brain circulation may also
be capable of provoking CADASIL encephalopathy.

While the first symptom of CADASIL generally occurs in
mid-adult age,1 the clinical onset in this case was at age 69
years. In our previous study, the mean age at symptom onset
of the 22 Taiwanese patients with CADASIL was 48.6 years,
and two patients had a disease onset later than 70 years (72
years and 77 years).2 There were also two reports in literature
about two CADASIL patients with minimal symptoms at age
79 years and 86 years, respectively.13,14 All the above cases
displayed a typical course of insidious onset, progressive
mental decline and/or recurrent cerebral vascular events.
However, the present patient experienced an acute reversible
encephalopathy with multiple lacunar infarcts, which is a very
rare clinical presentation of CADASIL. The late onset of
symptoms of this patient and others further emphasizes that it
is still important to consider CADASIL as a diagnostic pos-
sibility in elderly patients with small ischemic stroke and
leukoencephalopathy.

Our experience with this patient implicates that brain
imaging is warranted in patients with postoperative con-
sciousness alteration, and any patient with diffuse leu-
koencephalopathy of unknown etiology may need to be
tested for NOTCH3 mutation. Surgery is an important factor
of CADASIL encephalopathy and acute infarction in in-
dividuals with mutations in NOTCH3. Comprehensive pre-
surgical evaluations and proactive perioperative precautions
to avoid dehydration and anemia are necessary for patients
with CADASIL who are about to receive anesthesia and
surgery.
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