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Good recovery of subarachnoid hemorrhage concomitant
with ischemia due to anterior cerebral artery dissection
by conservative treatment: A case report
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Abstract. The present report describes the case of a 57-year-old
woman presenting with subarachnoid hemorrhage (SAH) and
acute ischemic stroke (AIS) due to anterior cerebral artery
(ACA) dissection, which exhibited severe stenosis at the origin
with distal dilatation of the A2 segment and occlusion of the
A3 segment. In this case, computed tomography (CT) revealed
SAH in right superior frontal sulcus and the interhemispheric
fissure. Magnetic resonance imaging demonstrated acute
infarct in the territory of the right ACA. Brain digital subtrac-
tion angiography showed severe stenosis at the origin of the
A2 segment with distal dilatation and occlusion at the origin
of the A3 segment of the right ACA, suggesting a diagnosis of
dissection. Only treatment with atorvastatin, her clinical condi-
tion subsequently improved. The stenosis and dilatation of A2
segment were ameliorated as demonstrated by a follow-up
CT angiography 5 months after onset. SAH concomitant with
ischemia caused by ACA dissection is rare. Conservative treat-
ment may be a safe and effective choice for patients with SAH
concomitant with AIS due to ACA dissection.

Introduction

Spontaneous intracranial artery dissection is an uncommon
cause of stroke; however, it is a notable cause of stroke in young
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and middle-aged adults. The proportion of intracranial artery
dissection in cervicocephalic dissection varies between ethnic
origin (1). For example, it was reported that only 11% of cervi-
cocephalic artery dissection occurs in the intracranial arteries
of Europeans, compared with 67-78% in East Asians (2,3). The
majority of cases of intracranial artery dissection affect the
vertebrobasilar system (3-5). This condition occurs relatively
rarely in the anterior circulation, particularly in the anterior
cerebral artery (ACA) (5-7). Previous studies have suggested
that only 5.8-7.7% of cases of intracranial artery dissection
occur in the ACA (4,5), and ACA dissection commonly
affects middle-aged patients (7). Although intracranial artery
dissection usually presents with subarachnoid hemorrhage
(SAH) or cerebral infarction (7,8). The concurrent presence
of SAH and cerebral infarction in patients with intracranial
artery dissection is rare (8,9). In the present study, a rare case
of SAH concomitant with acute ischemic stroke (AIS) in the
territory of the ACA due to ACA dissection is described. The
symptoms and angiography of the patient got improved with
only conservative treatment.

Case report

The patient, a 57-year-old woman with a 10-year history of
hypertension, was transferred to the Emergency Department
of Zhejiang Provincial People's Hospital (People's Hospital of
Hangzhou Medical College, Hangzhou, China) in May 2014.
She presented with sudden-onset left hemiparesis with urinary
incontinence, and a prodromal right temporal headache. Her
blood pressure was 199/115 mmHg on admission. Neurological
examination revealed left facial palsy, with muscle power rated
as 4 on a scale from O to 5 in the left upper extremity and O in
the left lower extremity, as follows: 0, no contraction; 1, flicker
or trace of contraction; 2, active movement with gravity elimi-
nated; 3, active movement against gravity; 4, active movement
against gravity and resistance; and 5, normal power. The
National Institutes of Health Stroke Scale (NIHSS) score
was 7, and the modified Rankin Scale (mRS) score was 5.

A computed tomography (CT) scan of the brain revealed a
high-density lesion within the right superior frontal sulcus and
right interhemispheric fissure (Fig. 1A). Brain magnetic reso-
nance imaging (MRI) conducted 2 days later demonstrated an
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Figure 1. (A) On day 1 after onset, computed tomography demonstrated subarachnoid hemorrhage in the right superior frontal sulcus (black arrow) and right
interhemispheric fissure (white arrow). (B) On day 2 after onset, diffusion weighted imaging sequences of magnetic resonance imaging showed hyperintense

lesions in the territory of the right anterior cerebral artery (black arrow).

Figure 2. (A) CT angiography on day 5 after onset showed severe stenosis at the origin of the A2 segment (black arrow) with distal dilatation (white arrow)
and occlusion at the origin of A3 segment of the right ACA. (B) Digital subtraction angiography on day 6 also showed severe stenosis at the origin of the A2
segment (black arrow) with distal dilatation (white arrow) and occlusion at the origin of the A3 segment of the right ACA (black arrow). (C) CT angiography
after 5 months showed that the stenosis of A2 segment was considerably improved (black arrow) and the dilatation of A2 segment had almost disappeared

(white arrow). CT, computed tomography; ACA, anterior cerebral artery.

acute infarct in the territory of the right ACA (Fig. 1B). CT
angiography on day 5 and brain digital subtraction angiog-
raphy on day 6 showed severe stenosis at the origin of the A2
segment with distal dilatation and occlusion at the origin of
the A3 segment of the right ACA (Fig. 2A and B, respectively),
suggesting a diagnosis of ACA dissection.

Treatment with atorvastatin (Pfizer, Inc., New York, NY,
USA) at a dose of 20 mg/day was prescribed to the patient.
Following stabilization of her condition, the patient was
returned to her local hospital and rehabilitation, which included
muscle strength enhancement training and motion range
training, was initiated. A follow-up CT angiography performed
5 months after onset demonstrated that the stenosis and dilata-
tion of the A2 segment was much ameliorated (Fig. 2C). The
previous diagnosis of ACA dissection was confirmed by the
rapid change observed in the repeat angiography. The NIHSS
score of the patient was improved to 3 and the mRS score was
improved to 3 at the 5-month follow-up.

Discussion

Simultaneous hemorrhage and ischemia due to ACA dissec-
tion appears to be very rare. To the best of our knowledge, only

14 cases of simultaneous hemorrhage and ischemia caused by
ACA dissection have been reported so far (7,9,10-17). The
age range of the individuals affected is from 35 to 64 years.
All of these cases presented with lower-extremity dominant
hemiparesis and some of them also complained of sudden
onset headache. The SAH was located in the interhemispheric
fissure or frontal surface in all cases (12-16). The patient in the
present case was a middle-aged woman with a 10-year history
of hypertension. As two typical clinical features observed in
previous cases, sudden onset headache and lower-extremity
dominant hemiparesis were present on admission in the present
case. A CT scan of the current case revealed SAH within the
right superior frontal sulcus and right interhemispheric fissure
where SAH was often located in similar patients from previous
reports. Notably, all previous reports describe patients from
Japan and Korea and none of the patients affected are from
western countries. A case involving ssimultaneous hemorrhage
and ischemia due to ACA dissection has never been reported
in China before and the present case is the first such report.
Diagnosis of ACA dissection can be challenging. The
pathognomonic radiological findings of artery dissection are
double lumen, mural hematoma and intimal flap (18). However,
in view of the small size of the ACA, it is not possible to
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observe these typical radiological findings in all patients with
ACA dissection. It has been reported that intracranial artery
dissection can present with aneurysmal dilatation, segmental
stenosis or occlusion (19). It is worthy of note that fusiform or
irregular aneurysmal dilation at a non-branching site is very
suggestive of intracranial artery dissection if it is associated
with a segmental stenosis. If those radiological findings rapidly
change on repeated imaging, for example, by an increase or
reduction in artery size, or the appearance of aneurysmal
dilation, the diagnosis of intracranial artery dissection can be
confirmed (1). Such serial changes on follow-up angiograms
were considered to be the most characteristic angiographic
findings in a patient with ACA dissection in a previous
report (7). In the present case, segmental stenosis and fusiform
aneurysmal dilation in the A2 segment and occlusion in the
A3 segment of right ACA were identified. A follow-up CT
angiography conducted 5 months after onset demonstrated
that the stenosis in the A2 segment resolved and dilatation in
the A2 segment disappeared. The patient was confirmed as a
case of ACA dissection using those characteristic radiological
features. Therefore, in cases in which a diagnosis cannot be
confirmed in the acute stage, a follow-up angiogram is very
important as it may help with making the diagnosis.

Although artery dissection is an important cause of SAH
concomitant with AIS, previous reports indicate these concur-
rent conditions may also occur in association with reversible
cerebral vasoconstriction syndrome (RCVS), cerebral
amyloid angiopathy (CAA) and cerebral artery atherosclerotic
stenosis (20-22). SAH usually affects the convexities of the
brain and is distant from the location of narrowing arteries in
the RCVS. Watershed infarcts rather than territorial infarcts
often coexist with SAH in RCVS (21). In the present case,
SAH was not only located in the convexities of the brain but
also in the right interhemispheric fissure. Brain MRI demon-
strated an acute infarct in the territory of the right ACA near
to the segment of the narrowing artery rather than in the
watershed area. Thus, the diagnosis of RCVS was excluded by
those imaging features. In 2014, Nakajima et al (19) suggested
a diagnosis of CAA in two patients presenting with SAH
accompanied with AIS concomitantly. However, none of the
patients with CAA showed stenosis and dilatation of the cere-
bral artery. Thus, the diagnosis of CAA was not considered
in the present case. Cerebral artery atherosclerotic stenosis
has been reported as another cause of SAH concomitant with
AIS (22,23). The exact mechanism by which cerebral artery
atherosclerotic stenosis causes SAH is unknown. Rupture of
the leptomeningeal collaterals could be the possible mecha-
nism for SAH exclusively localized in the convexities of the
brain in all the patients with cerebral artery atherosclerotic
stenosis. However, in the present case, SAH was located in the
convexities of the brain and also in the right interhemispheric
fissure. The possible mechanism of SAH in this case maybe the
direct rupture of the artery dissection. Furthermore, the rapid
change of segment stenosis and dilation on repeated imaging
that was observed in the present case would not occur in a
patient with cerebral artery atherosclerotic stenosis. Therefore,
the diagnosis of cerebral artery atherosclerotic stenosis was
also excluded in this case.

The appropriate treatment of simultaneous hemorrhage
and AIS due to ACA dissection remains controversial. It has
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been suggested that patients with intracranial artery dissec-
tion and SAH should be treated with surgical or endovascular
procedures because of the high incidence of rebleeding (20).
Medical treatment, such as with anticoagulant or antiplatelet
agents, has been suggested for patients with intracranial
artery dissection without SAH (20). However, in the 15 cases
of ACA dissection with SAH and ischemia (which includes
the present case), only 6 cases underwent surgical or endovas-
cular procedures and all of them showed evident dissection
aneurysm (7-9,12,16,17). In addition, 6 cases, including the
present case, received only conservative treatment without
antithrombotic therapy §1,13-16). All of them experienced
a good recovery and none of them suffered from rebleeding
or further ischemia. In the present case, the patient's NTHSS
score was improved to 3 and mRS score was improved
from 5 to 3 at 5 months after onset following conservative
treatment. The follow-up CT angiography showed clear
improvements in the stenosis and dilatation in the A2
segment, which provides angiographic confirmation of the
effectiveness of conservative treatment for the first time.
Therefore, SAH concomitant with AIS due to ACA dissec-
tion maybe a somewhat benign type of SAH. Conservative
treatment without antithrombotic therapy maybe a safe and
effective choice in patients with SAH concomitant with AIS
due to ACA dissection.

In conclusion, simultaneous hemorrhage and ischemia
due to ACA dissection is very rare and, to the best of our
knowledge, the present case is the first to be reported in China.
Conservative treatment without antithrombotic therapy maybe
a safe and effective choice in patients with SAH concomitant
with ischemia due to ACA dissection.
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