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Section 1
A 29-year-old woman, gravida 1 para 0, 14 weeks pregnant, presented with first seizure of life.
Thirty minutes before the seizure, she reported a new mild bifrontal headache and visual
changes described as difficulty seeing her right fingers when using her phone. She then had
witnessed right arm extension, followed by shaking in bilateral arms and legs for 2 minutes, and
bladder incontinence followed by 30 minutes of postictal confusion. Her medical history was
notable for ataxia, myoclonus, and foot numbness diagnosed 4 years prior as sensory ataxic
neuropathy, dysarthria, and ophthalmoplegia (SANDO) syndrome; whole exome sequencing
had confirmed compound heterozygous polymerase gamma (POLG) mutations. Her home
medications were amantadine 100 mg BID, coenzyme Q10 100 mg BID, and prenatal multi-
vitamin daily.

On assessment, the patient’s vital signs were normal and neurologic examination revealed a new
right homonymous hemianopia. Her prior baseline examination included normal mental status,
end-gaze nystagmus in all directions, mild dysarthria, intermittent myoclonic jerks, dysmetria in
all extremities, decreased sensation below the knees, and wide-based gait.

Questions for consideration:
1. What is the expected localization of the patient’s acute presentation?
2. What is the differential diagnosis?
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Section 2
Right homonymous hemianopia localizes to a left-sided
postchiasmatic lesion, most likely in the occipital lobe. The
semiology of right arm extension is suggestive of a focus from
the left motor cortex, which could be the primary focus or
propagation. Tonic posturing may also observed in seizures
involving the supplementary motor area or temporal lobe.

There is a broad differential for headache, visual changes,
and seizures in pregnancy. Eclampsia is considered when
a pregnant woman has a seizure, but generally occurs after
20 weeks gestation with associated hypertension or pro-
teinuria.1 Vascular etiologies include posterior reversible
encephalopathy syndrome (PRES), reversible cerebral va-
soconstriction syndrome, ischemic/hemorrhagic stroke,

subarachnoid hemorrhage, and dural venous sinus throm-
bosis. Headache and seizure raise concern for encephalitis
from infectious, autoimmune, or paraneoplastic processes,
although less likely in the absence of altered mental status.
Mitochondrial diseases including POLG-spectrum diseases
are known to cause epilepsy.2 Pituitary apoplexy should be
considered in a pregnant patient with new-onset headache
and visual changes, although seizure is rare.

Our patient underwent MRI/magnetic resonance
angiography/magnetic resonance venography brain without
contrast, revealing restricted diffusion in the left occipital
cortex with corresponding T2/fluid-attenuated inversion re-
covery (FLAIR) hyperintensity and minimal edema (figure,
A). Given new seizure with a radiographic lesion, levetir-
acetam 750 mg BID was started. A lumbar puncture was

Figure Brain MRI, ictal EEG, and quantitative EEG

(A) Axial fluid-attenuated inversion recovery MRI demonstrates abnormal hyperintensity of the left occipital cortical convexity. (B) Representative electro-
graphic seizure with left parieto-occipital onset. (C) Quantitative trend analysis using Persyst 13 (Persyst Development Corp., Solana Beach, CA) with artifact
reduction over a continuous 93-minutes EEG segment reveals increasingly frequent seizure detections (panel 2, pink; panel 3, red), strongly lateralized to the
left hemisphere (fast-Fourier transform [FFT] spectrogram panel 9 vs 10; amplitude-integrated EEG [aEEG] panel 12). Rhythmicity spectrogram of the left
hemisphere (panel 7) demonstrates early peaks in high alpha and beta power followed by increase in delta power, with stereotyped seizure morphology.
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performed with opening pressure of 13 cm H2O and non-
inflammatory CSF.

The next day, the patient developed difficulty following
commands and no blink to threat bilaterally. Emergent MRI
showed new diffusion restriction in the left parietotemporal
cortex and right occipital and left frontal lobe, without re-
specting vascular territories. She had another seizure man-
ifesting as right head version, rightward eye deviation, and
bilateral tonic-clonic arm and leg movements lasting 3
minutes followed by prolonged postictal confusion. Despite
IV lorazepam 2 mg and IV levetiracetam 2,000 mg, she

remained altered and had 2 more seizures of similar semi-
ology each lasting 1 minute. She met criteria for status
epilepticus (SE) with 2 seizures without return to baseline
in between, and was transferred to the neurologic intensive
care unit, where continuous EEG revealed nonconvulsive
electrographic SE originating from the left occipital lobe
(figure, B).

Questions for consideration:
1. What is the etiology of the patient’s SE?
2. How does pregnancy and mitochondrial disease affect

the treatment of the patient’s SE?
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Section 3
Based on the patient’s known POLG mutation, rapidly
evolving occipital predominant MRI signal changes, and focal
SE, she was diagnosed with POLG-related epilepsy. This is
a mitochondrial disorder with broad nervous system mani-
festations and is known to cause occipital lobe seizures, focal
motor seizures, and SE.3 MRI brain typically shows T2/
FLAIR hyperintensities, sometimes with restricted diffusion,
in the occipital cortex, although other areas of cortex, thalami,
and cerebellum have been reported.3,4 PRES had also been
considered, but in the absence of risk factors for PRES and
MRI showing cortical restricted diffusion rather than pre-
dominantly white matter abnormalities, this was less likely. In
POLG-related epilepsy, EEG typically shows ictal and inter-
ictal activity originating from the occipital lobes,3 and can
demonstrate posterior rhythmic high-amplitude delta with
superimposed polyspikes (RHADS), which is pathogno-
monic for Alpers syndrome (POLG-related childhood pro-
gressive encephalopathy with intractable epilepsy and liver
failure).4 By International League Against Epilepsy classifi-
cation, she had acute symptomatic progressive SE due to
POLG; her EEG showed cyclic left occipital seizures with left
parietal-occipital RHADS (figure, C).

The treatment of POLG-related SE in pregnancy is not well-
described. In general, SE in pregnancy should be treated with
antiepileptic drugs (AEDs) and, if necessary, intubation and
continuous infusion therapy, while addressing underlying
causes of seizures.1 It is important to prioritize treating SE to
improve maternal and fetal outcomes.1 Multiple AEDs are
often required to control seizures in POLG-related epilepsy.2

There are limited data on which AEDs are recommended,
although newer AEDs such as levetiracetam, lacosamide,
lamotrigine, and clobazam may be less sedating and therefore
afford better quality of life.2 In pregnancy, it is important to
consider the potential adverse effects of AED therapy on the
developing fetus. Our patient was beyond the first trimester
and therefore beyond the period of highest concern for ter-
atogenicity, but AEDs in later trimesters can still affect cog-
nitive development. Valproate should be avoided due to risk
of mitochondrial toxicity, which can manifest as hepatotox-
icity, leading to liver failure and death,3 and in utero exposure
has negative effects on neural tube, craniofacial, cardiac,
skeletal, and cognitive development.5 IV magnesium has been
effective in refractory POLG-related SE in 2 cases.6 Pulse-dose
steroids, L-arginine, and supplements used in the treatment of
other mitochondrial disorders are of unclear efficacy in
POLG-related SE. There are reports of ketogenic diet, low
glycemic index diet, and transcranial direct current stimula-
tion in treating POLG-related epilepsy with variable im-
provement in seizure frequency.7

Our patient’s SE was difficult to control and required con-
tinuous IV midazolam and ketamine, as well as lacosamide,
levetiracetam, phenytoin, and clobazam. She was gradually
weaned off midazolam and ketamine. Targeted therapy

included continuous IV magnesium for 22 days, IV methyl-
prednisolone 1,000 mg daily for 3 days, IV L-arginine 30 mg
daily, levocarnitine 990 mg BID, and pyridoxine 25 mg daily.
When AEDs were weaned, frequent seizures returned,
resulting in continuation of all 4 oral AEDs through discharge.

Discussion
POLG gene encodes DNA polymerase gamma, an enzyme
crucial to mitochondrial DNA replication.7 Mutations in
POLG are common causes of mitochondrial disease. Auto-
somal dominant and autosomal recessive patterns of in-
heritance have been described, with a wide array of symptoms
presenting from infancy to adulthood. Possible manifestations
include hypotonia, developmental delay, myoclonus, epilepsy,
migraines, stroke-like episodes, neuropathies, ataxia, psychi-
atric illnesses, diabetes, liver dysfunction, and cardiomyopa-
thy.2 Among the most severe disorders are POLG-related SE
and Alpers syndrome, which often start in childhood but can
present in adulthood.7 Other syndromes include SANDO,
with which this patient had been diagnosed previously, as well
as myoclonic epilepsy myopathy sensory ataxia, ataxia neu-
ropathy spectrum, and progressive external ophthalmoplegia.

POLG-related epilepsy is thought to result from excessive
energy depletion in metabolically active neurons with dys-
functional mitochondria.3,7 Alterations in neuronal excitabil-
ity and network inhibition can in turn lower the seizure
threshold. This process results in a cycle of further metabolic
demands within the cortical parenchyma, thus causing injury
to susceptible structures and further seizures. MRI shows
typical cortical changes due to these metabolic processes and
seizure epiphenomena, which are both generally reversible
although atrophy may occur over time.3,4

In the absence of prior seizures, family history, or epilepsy risk
factors aside from POLG mutation, it is unknown why our
patient developed refractory SE at 14 weeks gestation. Her
being in the second trimester could have increased her total
body metabolic demands and increased vulnerability of her
cortical neurons, thus provoking seizures. To our knowledge,
there is not a well-characterized association between mito-
chondrial disorders and the development of new seizures
during pregnancy.8 However, her specific compound hetero-
zygous mutations, a paternally inherited missense variant
(p.Arg627Gln) and 2 maternally inherited missense variants
present in cis (p.Gly11Asp; Arg852Cys), likely heightened her
risk for epilepsy since thematernal variants have been described
in patients with epilepsy, and compound heterozygous muta-
tions are associated with more severe epilepsy and shorter
survival than homozygous mutations.7,9 Given the theoretical
risk of increasing metabolic demand as pregnancy continues,
extensive conversations were held with the patient, family, and
obstetrics team with regards to continuing the pregnancy. In
the absence of evidence as to how to proceed, discussions
focused on the risk of further seizures and exposure to multiple
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AEDs on fetal development, as well as uncertain prognosis if
she were to remain pregnant. Ultimately the patient chose to
have an elective abortion at 16 weeks.

On outpatient follow-up 3 months later, despite continuing 4
AEDs, the patient had one possible seizure described as tran-
sient right visual field loss. Otherwise her neurologic exami-
nation returned to her prior baseline. Repeat MRI brain
showed interval resolution of T2/FLAIR hyperintensities. She
elected to start oral contraception to prevent future pregnancy.
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