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Abstract

Context: Given its cerebral amyloid angiopathy, subarachnoid hemorrhage might represent transient focal neurological episodes
erroneously diagnosed as transient ischemic attacks. The earliest neuroimaging findings in emergency room brain computed to-
mography indicating subarachnoid hemorrhage in these patients might be very subtle and missed by the clinician.

Case Presentation: An 80-year-old man referred with transient focal neurological episodes, suggestive of transient ischemic at-
tacks. In general, except for some cognitive dysfunctions, no remarkable point was noticed in his neurological examination. Non-
enhanced brain-computer tomography and magnetic resonance imaging revealed evidence indicating slight convexity subarach-
noid hemorrhage at the left frontal cortical region.

Conclusions: The transient focal neurological episodes uncommonly represent intracranial hemorrhage. Nevertheless, this clini-
cal representation might occur in patients with subarachnoid hemorrhage due to cerebral amyloid angiopathy. In such cases, the
neuroimaging findings play a major role in the differential diagnosis. The misdiagnosis of transient ischemic attacks in these cases
mightlead to the consumption of antiplatelet drugs and end in catastrophic hemorrhage and life-threatening complications. Close
attention to patients’ clinical findings and judicious use of further neuroimaging studies would help clinicians to avoid making
such mistakes.
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1. Context headaches. He had no vascular risk factors except for age

and no history of taking antiplatelet or anticoagulation
Cerebral amyloid angiopathy (CAA) is the leading

cause of intracranial hemorrhage and cognitive impair-
ment in the elderly. It may present as a transient focal neu-
rological episode (TFNE); however, most clinicians are not

agents. During the last year, he was suffering from pro-
gressive memory loss, for which he was taking donepezil
(generic) 10 milligrams daily. Given his episodic memory
impairment, it was difficult for him to provide a reliable

familiar with such a condition, thereby raising misdiagno- history and describe the attacks; therefore, his son, who

sis. This case report aimed to introduce a case with uncom-
mon symptoms of probable CAA to explain its manifesta-
tions to avoid misdiagnosis and life-threatening complica-
tions.

2. Case Presentation

An 80-year-old man with some paroxysms of transient
neurologic deficits, including slurred speech, right upper
limb weakness, and numbness with possible face and leg
sparing, referred to our outpatient clinic. It was difficult
for him to describe the paroxysms. The episodes lasted for
10 - 15 minutes and had occurred at least 2 - 3 times a day
during the last two days with no loss of consciousness or

had also witness the attacks, were also asked about his his-
tory. He reported no involuntary movement or abnormal
posture during the attacks. He captured a video from one
of such attacks, presenting only slurred speech, difficulty
in moving the right hand, and numbness.

The vital signs were normal during the examination
the next day, and the general physical examination was
normal as well. Neurological examination revealed no re-
markable point except for the MMSE score (= 23). Fur-
thermore, routine laboratory tests, including complete
blood count, metabolic panel, electrolytes, and coagula-
tion panel, were normal. The standard awake electroen-
cephalogram was normal. The non-enhanced brain com-
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Figure 1. Non-enhanced computer tomography of the brain shows subtle SAH at the
high left frontal convexity region (white arrow).

puted tomography (CT) scan showed an area of poorly-
defined and fine hyperdensity in the sulci of the left frontal
cortical region in agreement with convexity subarachnoid
hemorrhage (cSAH) and a predominantly diffused cere-
bral cortical atrophy in bilateral temporal lobes (Figure
1). Brain magnetic resonance imaging (MRI) showed lin-
ear regions of blooming artifacts in accordance withblood
products at the subarachnoid space of the left high frontal
region on susceptibility-weighted image (SWI) sequences
and hyperintense signals in the same region on fluid-
attenuated inversion recovery (FLAIR) sequences (Figures
2 and 3). The gadolinium-enhanced T1 image presented
no abnormal enhancement, and no restriction on the dif-
fusion weighted images of MRI was noticed. The brain
and cervical magnetic resonance angiographies were nor-
mal. To control the attacks, which had made the patient
and his family distressed and worried, oral carbamazepine
(generic) 200 mg/day was started and partially controlled
them. The attacks stopped completely by a gradual in-
crease of dosage up to 400 mg/day in the following week.

Figure 2. Brain MRI (susceptibility-weighted image sequence) shows linear bloom-
ing artifact (white arrow) in accordance with blood products in the subarachnoid
spaces of the high left frontal convexity region.

3. Discussion

Cerebral amyloid angiopathy (CAA) is a small vessel
disease of the brain in which beta-amyloid deposits in
the small cortical and leptomeningeal arterioles. Cerebral
amyloid angiopathy is a relatively common neuropatho-
logical abnormality and the etiology of lobar cerebral
parenchymal hemorrhage and cognitive decline in the el-
derly (1). The clinical manifestations form a spectrum, in-
cluding lobar intracerebral hemorrhage (ICH), transient
focal neurologic episodes (TENEs), also known as amyloid
spells, cognitive impairment, and seizures (2, 3). Moreover,
the neuroimaging features include lobar microbleeds on
MRI, white matter hyperintensities, enlarged perivascu-
lar space in centrum semiovale, leukoencephalopathy,
and cerebral atrophy (nonspecific finding due tochronic
small vessel ischemia caused bybeta-amyloid deposition)
(4-6). Other relevant imaging features are cortical su-
perficial siderosis (CSS) on MRI and cSAH (7). Nontrau-
matic acute cSAH is limited to the subarachnoid space
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Figure 3. Brain MRI (FLAIR sequence) parasagittal plane image shows hyperinten-
sity in the subarachnoid spaces of the high left frontal convexity region in agree-
ment withhemorrhage (white arrow).

over the brain’s cortical hemispheric convexities and does
not involve cerebral parenchyma and ventricles. Differ-
ent factors affect the emergence of cSAH. In a study on
742 cases, the most common factors leading to cSAH were
as follows: CAA (39%), reversible cerebral vasoconstriction
syndrome (RCVS) (17%), cerebral venous sinus thrombosis
(10%), large-vessel stenotic atherosclerosis (10%), and pos-
terior reversible encephalopathy syndrome (5%). In this
study, CAA and RCVS were the leading causes of cSAH in el-
derly patients aged above and below 60 years, respectively
(6).

CAA may emerge with transient focal neurological
deficits (TENE) (8, 9); therefore, cSAH-induced TENE can
mimic transient ischemic attacks (TIA). Antiplatelet drugs
are considered as a standard treatment for TIA. Avoiding
anticoagulants and antiplatelet agents is generally recom-
mended in the known CAA cases due to their potentials in
inducing recurrent cerebral hemorrhagic complications
(10). The wrong diagnosis of TIA in a previously unknown
CAA case presented with TFNE may have catastrophic im-
plications for the patient. This is further complicated by
the subtlety of the imaging features, as in our case, regard-
ing cSAH in the emergency brain CT scan, which are usu-
ally interpreted by non-expert physicians in emergency
rooms. Both imaging and some clinical features help
clinicians distinguish the symptoms in their diagnoses.
The cSAH-induced TFNEs are associated with the most mi-
gratory symptoms, sensory disturbance, recurrent stereo-
typed events, and the lower prevalence of hypercholes-
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terolemia (9). In previous studies, lobar ICH is reported to
be a strong predictor of re-bleeding; however, there is no
sufficient data for re-bleeding following convexity SAH (8).
As shown in our patient’s imaging samples, a combination
of FLAIR/SWI MR imaging can contribute to clarifying the
diagnosis of suspected cSAH cases in a non-enhanced early
brain CT scan (7). The definite diagnosis of CAA is possible
only by complete postmortem histopathologic studies to
confirm the deposition of beta-amyloid in the cerebral vas-
culature. However, with the introduction of the imaging-
based Boston criteria in the diagnosis of CAA, it was pos-
sible to diagnose probable CAA in alive patients with no
pathologic investigation of brain tissues. In this regard,
the Boston criteria have recently been updated (11). Accord-
ing to the modified Boston criteria, our patient is a case
of possible CAA. Cerebral amyloid angiopathy is a risk fac-
tor for dementia, and its symptoms mainly encompass per-
ceptual speed, episodic and semantic memory deficits, and
impaired attention (12). In our patient, the cognitive de-
cline had started before the diagnosis of CAA. Some reports
have suggested that TFNEs might be controlled in some
cases by the antiepileptic treatment, as it was the case in
our patient (13).

TENEs are uncommon manifestations of cSAH caused
by CAA. TFNEs, as a mimic of TIAs might complicate the
course of the cSAH-induced CAA by the erroneous use of an-
tithrombotic drugs, resulting in recurrent life-threatening
intracerebral hemorrhage. A careful interpretation of neu-
roimaging and the use of specific brain MRI sequences
such as SWIwould guide clinicians in their diagnosis.
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