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Abstract

Cortical spreading depression (CSD) has been associated with many pathological entities including migraine, trauma, hemor-
rhage, and mitochondrial disease. The clinical diagnosis remains challenging without the other concomitant features such as
headache because CSD can mimic seizure or acute stroke. Wereport of a 77 year-old right handed man with a left subdural
hematoma evacuation that subsequently developed episodic aphasia, slurred speech, right nasolabial fold flattening, and right
pronator drift. In this case report, we discuss our multimodal diagnostic approach and treatment in a patient with episodic aphasia
and neurological deficits in order to propose the diagnosis of cortical spreading depression. CSD should be considered when
focal deficits in brief episodes occur after stroke and seizures have been ruled out. Treatment choices as illustrated by this case
report can have an impact on outcome and resolution of episodes.
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Background and Purpose and had no tonic—clonic movements. He had no memory of the
initial events, and during acute evaluation in the emergency
department, he was found to be disoriented, aphasic with a
receptive greater than expressive component, right nasolabial
fold flattening, and a right pronator drift. Administration of
intravenous benzodiazepines was not effective. During the
first 48 hours of admission, his episodes lasted from 30 minutes
to 5 hours with stereotyped deficits but without tonic—clonic

Cortical spreading depression (CSD) has been associated with
many pathological entities including migraine, trauma,
hemorrhage, and mitochondrial disease.'* The clinical diag-
nosis remains challenging without the other concomitant fea-
tures such as headache because CSD can mimic seizure or
acute stroke.>*

In this case report, we discuss our multimodal diagnostic

. . . . . movements.
approach and treatment in a patient with episodic aphasia and
neurological deficits in order to propose the diagnosis of CSD
after subdural hematoma evacuation.
Results

Our workup initially included stroke and seizure evaluation,
Methods given that he had no headache. Two initial 30-minute electro-
encephalograms (EEGs) and a 24-hour EEG captured multiple

A 77-year-old right-handed man had a traumatic left subdural = 00 "o o ellmodulated posterior background of 8 to 10

hematoma that was managed conservatively until he devel-
oped midline shift requiring evacuation. Postoperatively, he
had no deficits and was discharged with levetiracetam for sei- ' Department of Neurology, Leonard M. Miller School of Medicine, University
zure prophylaxis. He presented 2 weeks after evacuation with of Miami, Miami, FL, USA

sudden onset of episodic language abnormalities including

neologisms and dysarthria without headache. The family , )
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reported that he had multiple episodes in succession lasting v yine, University of Miami, |150 NW 14th Street, Suite 609, Miami,
20 to 30 minutes with slurred speech. He did not lose con- FL 33136, USA.
sciousness, have urinary or bowel dysfunction, bite his tongue, Email: dadams2@med.miami.edu
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Hz and reactivity to eye opening. During events, EEGs
demonstrated no change from his awake baseline of intermit-
tent left greater than right centroparietal region slowing of
mixed delta—theta frequency with a superimposed breach pat-
tern secondary to craniotomy. In concurrent EEG recordings,
there was no change in the background before, during, or after
events. Magnetic resonance imaging (MRI)/magnetic reso-
nance angiography (MRA) of the brain showed no focal
lesions and normal vasculature. Diffusion-weighted imaging
(DWI) did not demonstrate restriction. Trancranial Doppler
ultrasound did not demonstrate any side-side velocity differ-
ences, high-intensity transient signals consistent with emboli,
or features consistent with vasospasm. Cerebrospinal fluid
was unremarkable for signs of infection. Computed tomo-
graphy perfusion (CTP) during an event demonstrated
increased mean transit time (MTT) and decreased cerebral
blood flow (CBF) with no focal area of decreased cerebral
blood volume (CBV). Subsequent postevent MRI with
contrast did not show enhancement or DWI restriction (see
Figure 1).

Initial management included empiric seizure treatment
with intravenous benzodiazepines. However, the events
increased in frequency to multiple times a day in the face
of 2 antiepileptics, carbamazepine and levetiracetam, with
escalating doses over 3 days. After completion of the diag-
nostic assessment, we discontinued previous antiepileptics
and initiated oral magnesium and topiramate, which resulted
in resolution of episodes within 24 hours.

At 6-month follow-up, the patient had had no more events
and had resumed daily activities.

Discussion

The distinction between seizure and stroke was challenging
initially, given the patient’s history of subdural hematoma
evacuation and fluctuating event periods. After the adminis-
tration of antiepileptics, titrating their maintenance doses,
evaluating EEGs, and eliminating acute stroke diagnosis, we
considered other entities such as vasospasm and infection.
During an episode, the patient was taken to CTP which
demonstrated a decrease in CBF and an increase in MTT in the
left frontal lobe, normal CBV, and therefore without evidence
of infarct. Repeat MRI demonstrated no infarct or gadolinium
enhancement. These changes are consistent with CSD and
may explain this clinical presentation.

Cortical spreading depression is a depolarization wave
in cerebral gray matter that propagates across the brain at
a velocity of 2 to 5 mm/min.”> For many years, CSD was
believed to be an artifact produced in animal experiments
and without significance for human neurological condi-
tions, but now it is implicated in migraine, stroke, subar-
achnoid hemorrhage, and traumatic brain injury. Cortical
spreading depression and depolarization waves have been
associated with loss of brain ion homeostasis, efflux of
excitatory amino acids from nerve cells, changes in energy
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Figure |. Electroencephalogram (EEG) demonstrated left predo-
minant centroparietal region slowing. Intracranial vasculature patent
bilaterally on magnetic resonance angiography. Computed tomo-
graphy perfusion (CTP) demonstrated decreased cerebral blood flow
(CBF) with increased mean transit time (MTT) but no decrease in
cerebral blood volume (CBYV) indicating no infarct. Diffusion-
weighted imaging (DWI) was negative for restriction. T2-Flair only
demonstrated hyperintensity consistent with subdural evacuation
postsurgical changes. T| with gadolinium contrast did not
demonstrate intra-axial enhancement.

metabolism, and changes in cerebral blood flow.® In
injured brains, vasoconstriction followed by hypoperfusion
are seen which is suspected to contribute to permanent
damage.” Cerebral blood flow of patients during migraine
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attacks has shown a wave of reduced blood flow that
moves across the brain at the same rate as CSD and with
the same signs of vascular impairment.®

Our choice in medical management was influenced by ani-
mal studies that have demonstrated magnesium and topira-
mate decrease CSDs as there have been no clinical studies
of nonanalgesics to date.”'? Levetiracetam has not been
reported to suppress CSD, and carbamazepine has been found
not to be effective at CSD suppression.'* Observational data
of acute brain injured patients have shown that ketamine was
associated with less CSDs, however, ketamine was not given
as an intervention for CSD and higher doses were correlated
with worse outcomes at follow-up.'* Subsequent animal stud-
ies have demonstrated ketamine is indeed effective at reduc-
ing CSDs."” Additional analgesics such as midazolam,
isoflurane, and propofol may be promising for treating CSD
in the neurocritical care setting.'*!%!7

Cortical spreading depression can be difficult to detect due
to its brief and focal pathology. Electroencephalogram should
be done to exclude seizure during the event. Intracranial probe
electrode studies have demonstrated correlation with scalp
EEG demonstration of ultraslow potentials.'® However, this
analysis requires the processing of the power spectra and
while promising, the correlates of gold standard subdural elec-
trocorticography for detection of CSD and scalp CSD were
arbitrarily defined, requiring further clinical study.'®" We
were unable to identify those patterns in this patient’s record-
ings due to technical limitations of data postprocessing, how-
ever, in the future, the use of real-time power spectra EEG
could be considered. Magnetic resonance imaging/MRA
should be done to exclude stroke. Perfusion-based imaging
may be done as an ancillary test.

Our patient’s remarkable response to medication changes is
noteworthy for clinical consideration. In the correct clinical
context, diagnosis and aggressive management may prevent
infarct, as CSD’s vascular hypoperfusion is postulated to be
an etiology of stroke in migraineurs with aura due to CSD.?°

Conclusion

Cortical spreading depression should be considered when
focal deficits in brief episodes occur after stroke and seizures
have been ruled out. Treatment choices illustrated by this
case report can have an impact on outcome and resolution
of episodes.
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