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Prolonged Cortical Electrical Depression and Diffuse
Vasospasm Without Ischemia in a Case of Severe
Hemiplegic Migraine During Pregnancy

Pedro Gonzalez-Alegre, MD; Jon Tippin, MD

The pathophysiology of the neurological deficits in hemiplegic migraine remains unclear. Both neurogenic and
vascular etiologies have been proposed to explain this phenomenon. We present the case of a patient with hemiple-
gic migraine in whom there was no diffusion weighted magnetic resonance imaging evidence of cerebral ischemia,
despite persistent left hemiplegia and diffuse vasospasm on cerebral angiography, there was no diffusion weighted
magnetic resonance imaging evidence of cerebral ischemia. In addition, hypoperfusional changes were seen dif-
fusely, more so on the less symptomatic hemisphere, whereas depression of cortical electrical activity was seen for
several days on the right side. These findings support the notion that although both neurogenic and vascular changes
occur in hemiplegic migraine, the former seems to be a more likely explanation for the neurological deficits.
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Hemiplegic migraine is classified under migraine = poperfusion, and depressed cortical electrical activity
with typical aura or prolonged aura by the Interna-  that was unaccompanied by signs of ischemia on dif-
tional Headache Society classification.! In severe cases,  fusion weighted magnetic resonance imaging (DWI-
it can be characterized by aphasia, fever, or even = MRI). These findings support the notion that al-
coma, in addition to hemiplegia and sensory loss, and  though both vascular and neurogenic processes occur
may persist for days to weeks.? The mechanism by  in this form of migraine, CSD is the likely mechanism
which these focal deficits occur is unknown, but 2 hy-  for the neurological deficits.
potheses have been posited to explain these phenom-

ena: regional ischemia due to vasospasm and neu- CASE HISTORY

ronal hypoexcitability caused by “cortical spreading Our patient is a 23-year-old right-handed woman

: ” 34 -
depression” (CSD).** We present the case of a pa who had her first episode of hemiplegic migraine at

tient with severe hemiplegic migraine who had evi- the age of 10. A typical migraine would begin with

dence of diffuse large artery vasospasm, cerebral hy- right visual field flickering, then be followed by right

hemi-hypesthesia and progressive hemiparesis that
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ward, she invariably went to sleep, and upon awaken-
ing a few hours later, would note complete resolution
of all symptoms. Over the ensuing 13 years, she had 7
additional migraines that were all very similar in
character, except for the penultimate episode at the
age of 20 from which it took her 2 days to recover. A
previous evaluation for ischemic cerebrovascular dis-
ease showed heterozygosity for the Factor V Leiden
allele with abnormal protein C resistance and a trivial
patent foramen ovale by transesophageal echocardio-
graphy. The remainder of her evaluation, including
antinuclear antibody, coagulation profile, rheuma-
toid factor, anticardiolipin antibodies, antithrombin
I1I1, protein S, complete blood count, electrolytes, and
cerebrospinal fluid (CSF) examination, was within
normal limits. Both computerized tomography (CT)
and magnetic resonance imaging (MRI) of the brain
had been done on several occasions and were consis-
tently normal. She was symptom free from 1997 until
March 2000, when while in the 38th week of her first
pregnancy, she presented to a local hospital with an
episode of visual aura and mild left hemiparesis fol-
lowed by right sided throbbing headache, nausea, and
vomiting. Head CT was again normal, and she was
treated with sumatriptan and hydroxyzine, then sub-
sequently went into spontaneous labor. All of her
neurological symptoms persisted throughout an other-
wise uncomplicated delivery. MRI and magnetic res-
onance angiography (MRA) of the brain and brainstem
obtained 2 days later showed meningeal enhancement
over the right hemisphere, with no other abnormali-
ties. She was transferred to our hospital 5 days after
the onset of her symptoms because of persistent
headache and worsening hemiparesis.

Past medical history was noncontributory except
for alopecia of unclear etiology since childhood. She
had smoked a pack of cigarettes a day until the age of
20, 3 years before her last migraine. She did not con-
sume alcohol or use illicit drugs, and was not exposed
to any toxins, but took multiple vitamins regularly.
She was adopted and did not have information about
her biological family.

Physical examination on admission to our hospi-
tal showed a temperature of 36.3°C, a heart rate of
67/minute, a respiratory rate of 18/minute, and a
blood pressure of 138/70 mmHg. The general exami-
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nation was remarkable only for generalized alopecia.
On the neurological examination, she was alert and
oriented. Her speech was slow but not dysarthric.
Language, attention, and fund of knowledge were felt
to be normal. Cranial nerve testing disclosed a hom-
onymous hemianopia, facial hemihypesthesia, and
supranuclear facial paresis on the left. Motor exam
showed a flaccid left hemiplegia with hyperreflexia,
and an ipsilateral Babinski sign. Her coordination
was intact on the right. She was unable to walk be-
cause of the hemiplegia. She also had diminished pain
and touch sensation, and astereognosis on the left. A
lumbar puncture showed a normal opening pressure,
17 white blood cells (10 neutrophils, 7 monocytes, and
1 lymphocyte), 17 red blood cells, a protein of 37 mg/
dL, and a glucose of 50 mg/dL (simultaneous serum
glucose 91 mg/dL). Gram stain, cryptococcal antigen,
detection of herpes simplex virus by polymerase
chain reaction, and cultures were all negative. Com-
plete blood count, erythrocyte sedimentation rate,
electrolytes, calcium, magnesium and phosphorus,
tests of renal and hepatic function, C reactive protein,
coagulation profile, urinalysis, and arterial blood
gases were all within normal limits. Brain MRI with
DWI (Fig. 1, A and B), MRA, and MR venography
were normal except for the previously noted meningeal
enhancement that was markedly improved compared
with that seen in the study performed 3 days earlier. A
4-vessel cerebral angiogram showed smoothly tapered
narrowing of multiple intracranial arteries (bilat-
eral supra- and paraclinoid internal carotid arteries;
anterior, middle, and posterior cerebral, and basilar
arteries). The extracranial arteries were normal. Ce-
rebral single-photon emission CT (SPECT) on day 6
showed diffuse hypoperfusion of the left cerebral
hemisphere compared with the right and nonhomo-
geneous perfusion of the right cerebral hemisphere,
especially in the posterior region (Fig. 1C). An elec-
troencephalogram (EEG) showed diffuse, irregular
theta-delta activity over both hemispheres, worse on
the right, slowing of the posterior dominant rhythm
to 6 to 8 Hz, and marked attenuation of all activity
on the right. She was admitted to the intensive care
unit for treatment of vasospasm with pressors, he-
modilution, and hypervolemia, as well as nimo-
dipine and dexamethasone. She gradually improved
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Fig. 1.—T2 (A) and diffusion-weighted (B) MRI performed on
day 5 shows no areas of infarction. SPECT from days 6 (C) and
12 (D) show diffuse hypoperfusion, worse on the left. EEG
performed on day 12 (E) demonstrates bilateral delta activity
and attenuation of faster activities on the right. Bandpass 1.6
to 70 Hz, 1-second time divisions.

over the next few days, but continued to have resid-
ual hemiparesis and hemisensory loss, as well as a
mild headache. Transcranial Dopplers were normal,
showing no evidence of persistent vasospasm. A fol-
low up SPECT performed 12 days after onset of
symptoms showed interval improvement, although
evidence of residual hypoperfusion remained (Fig.
1D). However, EEG’s obtained on days 12 and 19 con-
tinued to show bilateral slowing and right hemispheric
attenuation (Fig. 1E). She was discharged on day 20
with only a mild headache, and subtle hemiparesis
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and hemisensory loss. She was seen in follow-up by
her primary care provider the following month at
which time she had completely recovered. Follow-up
EEG and SPECT were planned, but she tragically
died in a motor vehicle accident 5 months after her
hospitalization.

COMMENTS

Our patient presented during pregnancy with an
episode of prolonged, severe hemiplegic migraine, an
atypical variant of migraine with aura that has been
described previously.? Hemiplegic migraine may oc-
cur during pregnancy in women with or without a
previous history of this condition, usually in the third
trimester.>® The biological basis of migraine with as-
sociated neurological deficits is unknown, but current
thinking suggests that episodes are initiated by neural
events in the brainstem.” This is felt to occur in predis-
posed individuals with interictal central neuronal hy-
perexcitability, as shown by electrophysiological, he-
modynamic, and metabolic studies.® The role of focal
ischemia in the genesis of the neurological deficits expe-
rienced by some patient is controversial, with some au-
thors emphasizing ischemia as the primary mechanism.?

The presence of our patient’s predominantly uni-
lateral symptoms and absence of increased signal on
DWI-MRI after several symptomatic days argues
against ischemia as the basis for the neurological def-
icits, despite diffuse macrovascular involvement on
angiography. DWI-MRI has been shown to have a
sensitivity of 100% in cases of persistent brain is-
chemia,” making the likelihood of symptomatic ischemia
in our patient very remote. EEG attenuation, as
noted in our patient, may result from decreased cere-
bral blood flow, but usually only at levels that, if per-
sistent, would lead to infarction.!® The absence of
signs of infarction on DWI-MRI strongly argues that
primary neuronal dysfunction due to CSD was the
mechanism responsible for both the EEG attenua-
tion and neurological deficits. CSD has been shown
to be associated with marked reduction in cortical
neuronal electrical activity and subsequent decline in
blood flow.!! The presence of oligemia was corrobo-
rated in our patient by hypoperfusional changes on
SPECT that, interestingly, were actually worse con-
tralateral to the symptomatic hemisphere. Despite
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prolonged cerebral oligemia, no evidence of infarc-
tion was seen after several days of continuing focal
neurological deficits. It should be pointed out, how-
ever, that hypoperfusion, even if a secondary phe-
nomenon, could cause infarctions in some patients
with migraine."?

In contrast, Barbour et al reported the case of a
31-year-old woman who developed clinical symptoms
similar to those of our patient during the 36th week
of her pregnancy.® Because of cortical enhancement
on MRI and changes consistent with hyperperfusion
on SPECT, they concluded that vasodilatory hyper-
perfusion was the cause of their patient’s neurological
deficits. Similar findings have been recently reported
in a child with hemiplegic migraine by Masuzuki et al.’®
The apparent disagreement between these cases and
the one we present may suggest that there are differ-
ent pathophysiologic mechanisms producing the same
clinical picture in different patients, or simply that
hyper- and hypoperfusion occur at different points in
time of the same process. Olesen et al has shown
that temporal changes in CBF do occur during epi-
sodes of migraine with aura, but hypoperfusion ac-
companies the development of the aura, whereas
subsequent hyperperfusion typically is unassociated
with symptoms.'* Note that neither of the 2 SPECT
scans performed in our patient showed evidence of
hyperperfusion.

In conclusion, the normal DWI-MRI in our pa-
tient associated with generalized but asymmetrical
hypoperfusional changes on SPECT and unilateral
EEG attenuation over the symptomatic hemisphere
argues that CSD rather than ischemia was the cause
of the neurological deficits in this case of hemiplegic
migraine. Oligemia due to CSD likely represented a
secondary phenomenon that was not directly related
to the development of our patient’s deficits.
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