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Multiple Cerebral Infarcts Due to Severe Anemia Preceded
by Migraine-like Headache with Aura
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Abstract:

We herein report a 47-year-old woman who developed migraine-like headache with aura and subsequent
multiple cerebral infarcts, likely due to severe iron deficiency anemia (IDA) from menorrhagia. The progres-
sion from IDA to ischemic stroke involves several pathophysiological mechanisms, including reduction of
erythrocyte deformability, reactive thrombocytosis, and anemic hypoxia. We speculate that a microembolus
first caused cortical spreading depression without infarcts and that a larger thromboembolus then caused mul-
tiple infarcts. This case highlights the transition from migraine-like headache to ischemic stroke. New-onset
migraine-like headache is a warning of impending ischemic stroke, and IDA may be a potential underlying

cause.
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Introduction

Anemia is common among young women, and iron defi-
ciency is one of the leading causes. One study identified
anemia in 22.3% of Japanese women <50 years old, and
25.2% of them had severe anemia (hemoglobin concentra-
tion <10 g/dL) (1). Although an association between anemia
and ischemic stroke has been reported (2-4), anemia is not
well-recognized as a potential cause of stroke.

Migraine-like headache without other neurologic deficits
is an atypical symptom of transient
(TTIA) (5). We herein report a rare case of multiple cerebral
infarcts likely due to severe iron deficiency anemia (IDA)
preceded by a migraine-like headache with aura and discuss
the pathogenesis of this condition.

ischemic attack

Case Report

Two days before admission to our hospital, a 47-year-old
woman developed a sudden onset of right visual field distur-
bance characterized by scotomas that slowly enlarged from

the right side of her bilateral visual fields, accompanied by a
scintillating edge. The visual disturbance lasted for approxi-
mately 15 min and then completely resolved, followed by
dull pain in the bilateral forehead accompanied by nausea.
The patient fell asleep during the headache and woke up
without it. She subsequently experienced a similar episode
the following night. Her headaches were characterized by
moderate pain intensity that worsened with routine physical
activity. She had no history of migraine and was not taking
any medication; however, she had a three-month history of
menorrhagia and fatigue.

On the day of admission, the patient developed transient
right homonymous hemianopia as well as weakness and
numbness in the right upper and lower limbs. A physical ex-
amination revealed conjunctival pallor, and a neurological
examination revealed mild weakness in the right upper limb.
Residual visual field abnormalities were not observed.

Laboratory testing revealed IDA with a hemoglobin con-
centration of 5.2 g/dL, mean corpuscular volume of 61.4 fL,
mean corpuscular hemoglobin of 25.4 pg, and platelet count
of 62.5x10%/uL. Her serum iron concentrations was 9 pg/dL,
and her ferritin concentration was 3.6 ng/dL. D-dimer (0.76
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Figure 1.

Brain magnetic resonance imaging on admission shows multiple acute infarctions pre-

dominantly in the watershed area of the left hemisphere (arrows).

Figure 2. Abdominopelvic computed tomography (sagittal
view) revealed multiple uterine fibroids.

pg/L) and CA-125 (22.4 U/ml) levels were within normal
limits. There were no other abnormal findings in the mark-
ers of predisposing factors
weighted magnetic resonance imaging revealed multiple in-
farcts, predominantly in the left hemisphere (Fig. 1). Mag-
netic resonance angiography revealed no evidence of steno-
sis or occlusion of the carotid or intracranial arteries. We
performed a workup for cerebral infarction and IDA. Elec-
trocardiography, transthoracic echocardiography, and carotid
Doppler ultrasonography did not reveal any embolic source.
Abdominopelvic computed tomography revealed multiple
uterine fibroids (Fig. 2) that were suspected to be the cause
of the bleeding.

for thrombosis. Diffusion-

Edaravone was administered for stroke treatment, but an-
tithrombotic agents were not used because of anemia and
menorrhagia. Six units of red blood cell transfusion was ad-
ministered slowly over several days to treat anemia. The pa-
tient’s neurological symptoms resolved on day 5, and she
was discharged from the hospital on day 9. Blood tests at
the time of discharge showed improvement, with a hemoglo-
bin concentration of 10.5 g/dL and a platelet count of 42x
10*/uL. The uterine fibroids were subsequently treated by a
gynecologist, and there was no recurrence of migraine-like
attacks or stroke without antiplatelet medication. We consid-
ered that a series of neurologic syndromes, beginning with
migraine-like headaches, had been caused by thromboem-
bolism due to IDA secondary to bleeding from uterine fi-
broids.

Discussion

This case is unique in that the initial symptom of cerebral
ischemia is a migraine-like headache. The headache ap-
peared to meet the diagnostic criteria for migraine with aura
according to the International Classification of Headache
Disorders, 3rd Edition (6), although no imaging studies were
performed to rule out stroke. Because the patient had no his-
tory of migraine, the headache in this case was tentatively
considered to be due to TIA because of recurrent, transient
episodes. In previous studies, headache was analyzed in pa-
tients with TIA or stroke (7-9). The prevalence of headache
at the time of these diseases ranges from 16% to 32% (7-9).
In a recent study, the prevalence of de novo migraine-like
headache at the time of TIA was 9.1% without aura and
0.8% with aura, both of which were associated with poste-
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rior circulation TIA (10). At the onset of migraine-like head-
aches, transient ischemia would have occurred in the occipi-
tal lobe, and infarction was confirmed in this lobe.

IDA is suggested to be a potential cause of ischemic
stroke (2-4). The proposed mechanisms include reduced
erythrocyte deformability due to microcytosis, thrombocyto-
sis secondary to IDA, and anemic hypoxia resulting in focal
ischemia (2-4). Previous studies of cerebral infarction in pa-
tients with IDA have shown that the subcortical border zone
areas are particularly susceptible to ischemia (3), as in our
patient. Although uterine fibroids have previously been re-
ported to be associated with cerebral embolism (11), we did
not consider coagulation abnormalities associated with uter-
ine fibroids because of the lack of increases in D-dimer and
CA-125 levels in this case.

In the present case, it was challenging to formulate a uni-
fying pathophysiological explanation linking migraine-like
headache to subsequent ischemic stroke. Recent experimen-
tal data have indicated that focal, mild, and transient ische-
mia due to microemboli can trigger cortical spreading de-
pression (CSD) without infarcts (12). Although the associa-
tion between CSD and migraine headache remains unknown,
CSD may contribute to the development of headache by ac-
tivating perivascular trigeminal afferents (13). In the present
case, the microembolus might have first caused the CSD
without infarcts, and the larger thromboembolus might have
subsequently caused multiple infarcts. The transition from
migraine-like headache to ischemic stroke likely depends not
only on the size, location, and duration of transient mi-
crothromboembolism but also on the susceptibility of the
brain to the development of CSD.

The present case is interesting because it suggests a spec-
trum disorder involving these phenomena. It is difficult to
distinguish migraine aura from TIA. In migraine, the aura is
usually followed by headache, whereas in TIA, headache is
less frequent (14). We therefore considered the involvement
of the CSD rather than ischemia in the posterior circulation.

Reactive thrombocytosis is common in patients with IDA,
and serotonin-induced platelet aggregation has been reported
to be increased (15). Some data suggest that platelet-
released serotonin causes migraine headache (16). Therefore,
in the present case, reactive thrombocytosis might have
caused the migraine-like headache. Although there are no re-
ports of reactive thrombocytosis causing migraine-like head-
aches, it is a common complication in patients with
myeloproliferative neoplasms, including polycythemia vera
and essential thrombocythemia (17).

Several limitations associated with the present study war-
rant mention. First, since we did not perform a cerebral
blood flow assessment using arterial spin labeling magnetic
resonance imaging or single-photon emission computed to-
mography, the evidence for CSD is not adequate, remaining
speculative. Second, we did not perform a transesophageal

echocardiogram or a bubble test to detect patent foramen
ovale (PFO). Although an association between migraine with
aura and PFO has been implicated (18), we did not consider
this involvement because of the absence of a history of mi-
graine with aura before stroke.

In conclusion, new-onset migraine-like headache is a
warning of impending ischemic stroke, and IDA may be a
potential underlying cause.
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