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ABSTRACT

Background: Posterior reversible encephalopathy syndrome (PRES) is characterized by acute neurological
symptoms and vasogenic edema, and most patients wholly recover. We report a unilateral PRES patient
characterized by a gradual onset followed by propofol infusion syndrome (PRIS) due to general anesthesia therapy.

Case Description: A 32-year-old woman had ovarian dysfunction treated by Kaufmann’s treatment for 17 years.
Three years ago, she developed seizures, and photophobia and myoclonus sometimes occurred. This time, she
had strong photophobia and nausea for 3 months and then developed tonic-clonic seizures for 3 min. Her blood
pressure and laboratory test on admission were all within normal limits. She presented no neurological deficits
at admission, but the T2-weighted image (T2WI) showed a high-intensity area (HIA), and arterial spin labeling
(ASL) image described cerebral blood flow (CBF) increase in the left parieto-occipital region. We diagnosed PRES
and started anticonvulsants, antihypertensive, and steroid pulse therapy. However, her aphasia and neuroimaging
findings worsened, so we started general anesthesia treatment with propofol on day 29. On day 32, she suddenly
developed multiple organ dysfunctions due to PRIS. After intensive care with other sedatives over 2 months, the
systemic status and neurological symptoms gradually improved almost as before the onset. On day 90, HIA in the
T2WTI in the lesion became small, and CBF was severely downregulated in the ASL image.

Conclusion: Unilateral PRES’s pathophysiology and the association with the female hormone remain unknown.
Some patients undergo gradual onset and long-term courses, and we should care for PRIS during PRES treatment.

Keywords: Kaufmann’s treatment, Ovarian dysfunction, Posterior reversible encephalopathy syndrome, Propofol
infusion syndrome, Status epilepticus

INTRODUCTION

Posterior reversible encephalopathy syndrome (PRES) is a clinical and neuroradiologic entity
that involves an acute onset of neurological symptoms and vasogenic edema. It is characterized
by relatively acute-onset symptoms of headache, visual disturbance, altered mental status, and
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seizures. The neuroimaging typically reveals that patchy
areas of vasogenic edema generally occurring bilaterally in
the posterior parietal and occipital lobes.!">”® Its prognosis
is usually favorable, and most patients wholly recover.*”
However, about 40% of PRES patients require intensive care
monitoring and treatment due to severe complications
such as status epilepticus, cerebral ischemia, intracerebral
hemorrhage, or intracranial hypertension.”) PRES with
gradual onset has rarely been reported.**! Furthermore,
some PRES patients undergo intractable courses,”® but
such difficult cases were rarely reported.?***! Therefore, we
herein report a rare case who developed unilateral PRES
characterized with a not acute but long and gradually
exacerbating course over 3 years, followed by propofol
infusion syndrome (PRIS) due to general anesthesia therapy
for status epilepticus that needed 2-month intensive care.

CASE DESCRIPTION

A 32-year-old woman had ovarian dysfunction and had been
undergoing Kaufmann’s treatment for 17 years. Kaufmann’s
treatment is the sequential administration of estrogen and
progesterone cyclically for a fixed period. In her Kaufmann’s
treatment’s 28 day cycle, she had been taking 0.625 mg
conjugated estrogens for the first 10 days, both 0.625 mg
conjugated estrogens and medroxyprogesterone 5 mg for the
next 11 days, and nothing for the rest of the 7 days. Three years
ago, she developed seizures with the right upper extremity
flexion, left upper extremity extension, and conjugate
deviation to the right, which led to systemic convulsion.
She was then treated with fosphenytoin, levetiracetam, and
midazolam, and the convulsion was relieved. However,
photophobia and myoclonus seizures sometimes occur, so
she had taken levetiracetam 1000 mg/day as an outpatient.
Her symptoms had repeated about once per 3 months, but
her blood pressure had been within an optimal range.

Since 3 months ago in this year, she had been feeling strong
photophobia and nausea. She then developed tonic-clonic
seizures for 3 min and was transported to our emergency
department. Her blood pressure was 124/77 mmHg, and
laboratory test results were all within normal limits. She did
not present any neurological deficits at admission, but the
head computed tomography (CT) revealed a low-density
area (LDA) in the left occipital lobe. The diffusion-weighted
image (DWI) and T2-weighted image (T2WI) showed high-
intensity area (HIA), and arterial spin labeling (ASL) image
described cerebral blood flow (CBF) increase in the same
region. These findings suggested brain edema [Figure 1].
We diagnosed unilateral PRES and started nicardipine
to decrease her systolic blood pressure to around 110
mmHg and increased levetiracetam from 1000 mg/day to
3000 mg/day. Edaravone 60 mg/day was also administered
for a week. However, she gradually developed motor aphasia
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and apraxia, and the HIA in the T2WI in the parieto-
occipital region enlarged, and CBF was further upregulated
in the ASL image on day 12 [Figure 2]. Therefore, we
started glycerol 400 mL/day continuously. We administered
magnesium sulfate 4 g/day for 3 days. However, her aphasia
and apraxia further worsened, so we started perampanel 2
mg/day and steroid pulse treatment (hydrocortisone 500 mg/
day for 2 days, 300 mg/day for 3 days, 200 mg/day for 2 days,
100 mg/day for 2 days, and 50 mg/day for 2 days) on day 26.
She developed total aphasia, and her apraxia worsened so
that she could not perform daily living activities.

On day 29, the HIA in the T2WI in the left parieto-occipital
region enlarged to the temporal lobe, and CBF was further
upregulated in the ASL image. Gadolinium-enhanced
magnetic resonance imaging was performed, but the lesion
was not enhanced; thus, malignant glioma seemed negative
[Figure 3]. We diagnosed status epilepticus due to PRES and
started general anesthesia treatment with intubation. Her
weight was 75 kg, so we started continuous administration of
1% propofol 40 mL/h, but we could not obtain her sedation.
We also started midazolam 10 mg/h and fentanyl 0.5 mg/day
as continuous administration and got her sedated.

On day 32, she suddenly developed multiple organ
dysfunctions with a serum creatinine kinase level of
25,770,000 IU/L. We diagnosed PRIS, and she was transported
to another advanced medical care center. After intensive care
with vasopressors, continuous hemodiafiltration, and prone
position respiratory therapy with sedation by midazolam and
dexmedetomidine, her systemic status and consciousness
gradually improved. She was extubated on day 68, and
continuous hemodiafiltration ended on day 76. Her
consciousness finally improved as that before the onset, but
intention tremor was present as a subsequent complication.
During the intensive care, electroencephalography did not
reveal any epileptiform patterns, and laboratory cerebrospinal
fluid (CSF) and blood tests associated with autoimmune and
inflammatory diseases were all negative; anti-viral antibodies,
anti-myelin oligodendrocyte glycoprotein antibody, anti-N-
methyl-D-aspartate receptor antibody, and anti-aquaporin
4 antibody were negative in both CSF and blood serum. Anti-
nuclear antibody, anti-double-stranded deoxyribonucleic
acid antibody, Ro/La antibody, serine proteinase 3-anti-
neutrophil cytoplasmic antibody, and myeloperoxidase-anti-
neutrophil cytoplasmic antibody were all negative. Serum
C3, C4, and CH50 levels were 72 mg/dL, 44.3 mg/dL, and
39.9 U/mL, respectively. Serum pyruvate and lactate levels
were increased to 1.15 mg/dL and 25.7 mg/dL each.

She was transported back to our hospital on day 89 and has
continued mainly physical therapy for gait disorder due to
disuse syndrome rather than higher cognitive training. Her
aphasia and apraxia had already disappeared, and she has
walked without any assistance. On day 90, HIA in the T2WT in
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Figure 1: Neuroimaging on day 1. Head computed tomography revealed a low-density area in the left occipital lobe. The diffusion-weighted
image and T2-weighted image showed high-intensity area, and arterial spin labeling image described cerebral blood flow increase in the same

region.

the parieto-occipital region a bit became small, and CBF was
severely downregulated in the ASL image. Magnetic resonance
spectroscopy did not reveal the peak of lactate [Figure 4].

DISCUSSION

We herein reported a rare case who developed PRES
characterized by a long and gradually exacerbating course over
3 years and needed intensive care for seizures with general
anesthesia therapy. She had ovarian dysfunction and had been
undergoing Kaufmann’s treatment. In this case, there are five
notable points; pathophysiology related to female hormones,
unilateral variant PRES, gradual onset and improvement,
development of PRIS after PRES, and differential diagnosis.

Pathophysiology

There are two leading theories on PRES’s pathophysiology:
hypertension and cerebral hyperperfusion theory, and
endothelial dysfunction theory.*”! Both theories are related

to dysfunction of the cerebrovascular autoregulation, leading
to cerebral edema with various symptoms.!” Our case did
not have hypertension, and her blood pressure on admission
was within the optimal range of 124/77 mmHg. Therefore,
endothelial dysfunction seemed to play a key role in this case.

The endothelial dysfunction theory’s common factors
are the presence of endogenic (preeclampsia, sepsis, and
autoimmune disorders) or exogenic (chemotherapy and
immunosuppressive agents) toxins.'>”! PRES occurs 90%
of eclamptic and 20% of preeclamptic patients, and it is
presumably because cytokines associated with pregnancy may
occur endothelial dysfunction." On the other hand, estrogen,
which is vigorously increased during pregnancy, affects the
vascular endothelial nitric oxide synthase and nitric oxide
production, which prevent atherosclerotic vascular changes,!!
and also has an anti-inflammatory effect on the endothelial
cells.®!  PRES associated with gonadotropin-releasing
hormone agonists, which led to low estrogen status, was also
reported.™ As a similar disease of vascular dysfunction,
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Figure 2: Neuroimaging on day 12. Head computed tomography revealed an enlarged low-density area in the left parieto-occipital lobe. The
diffusion-weighted image and T2-weighted image also showed the enlarged high-intensity area, and arterial spin labeling image described

further cerebral blood flow increase in the same region.

reversible cerebral vasoconstriction syndrome was reported in
the setting of hormonal ovarian stimulation for intrauterine
insemination.” In our report, she had ovarian dysfunction
and had been undergoing Kaufman’s treatment for 17 years.
Of course, these associations between a female hormone and
PRES development are the only speculation. Furthermore,
PRES incidence may be higher in women,"” but the actual
gender difference associated with the PRES development is still
unknown.”13 Although it is unknown whether favorable or
adverse effect ovarian dysfunction and Kaufmann’s treatment
had on the cerebral vascular function and endothelial cells, our
patient’s pathophysiology may be associated with those female
hormonal dynamics, which attenuated endothelial functioning.

Unilateral variant PRES

As a unique point of our case, she showed unilateral lesions
in the left hemisphere. Typically, PRES presented bilateral
and symmetrical lesions.!"”*! In addition to PRES with the
atypical locations, such as the cerebellum, basal ganglia,
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thalamus, brainstem, and spinal cord, unilateral PRES has
been established as the disease concept.?'¥ In Khan’s report,
our case is categorized into the unilateral variant PRES, which
involves one cerebral hemisphere.'® These types were mainly
reported in the setting of preexisting vascular abnormalities
that affected cerebrovascular hemodynamics. As another
report, Mc Kinney reported that 2.6% (2 out of 76 PRES
patients) mimicked neoplasm with unilateral lesions after
bone marrow transplantation and cyclosporine therapy.!'®
However, our case did not have any vascular abnormalities
or bone marrow transplantation and cyclosporine therapy.
Therefore, this is a unique point of our case that unilateral
variant PRES observed in the young woman who had been
undertaking Kaufmann’s treatment.

Gradual onset and prolonged recovery course

PRES’s prognosis is usually favorable, and 75%-90% of
patients wholly recover with a mean time to full clinical
recovery about 2-8 days.”’ Roth and Ferbert reported their
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Figure 3: Neuroimaging on day 29. Head computed tomography revealed a further enlarged low-density area from the left parieto-occipital
lobe to the temporal lobe. The diffusion-weighted image and T2-weighted image also showed the enlarged high-intensity area. Gadolinium-
enhanced T1-weighted image reveal that the lesion was not enhanced and arterial spin labeling image described strong cerebral blood flow

increase in the same region.

23 PRES patients, and their patients were treated in an
intensive care unit for a mean duration of 3.9 days.”’ PRES
seems an acute-onset and favorable outcome disease, but
PRES patients with gradual and prolonged onset were also
reported. De Seze reported a PRES patient due to hypertension
who presented progressive headaches followed by blurred
vision over 1 month, treated by antihypertensive therapy for 3
months.™ Qishi reported a PRES patient due to hypertension
who presented gait difficulty, which gradually worsened
over 4 months. The neurological symptom improved 1
week after antihypertensive and steroid pulse therapy.””!
On the other hand, PRES patients with prolonged recovery

courses were reported. Tlemsani reported a case developed
PRES under anti-vascular endothelial growth factor agents
and with a history of hypertension.” The symptoms were
relieved 1 month after anticonvulsants, corticosteroids, or
antihypertensive therapy. Shiga reported a case associated
with diabetic nephropathy and uremic encephalopathy. After
treatment for the electrolyte imbalance and dehydration, the
symptoms gradually improved, and the patient was discharged
on day 15, but 6 months were needed for neuroimaging
improvement.?¥ Both cases acutely developed PRES, but the
symptoms needed a long time to improve. Compared to these
previous reports, our patients had a long and gradual onset
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Figure 4: Neuroimaging on day 90. The lesions improved a bit in the diffusion-weighted image and T2-weighted image. Arterial spin labeling
image described severely decreased cerebral blood flow in the same region.

for 3 years and underwent intensive care for about 2 months.
This gradual onset and prolonged and difficult treatment
course were rare. Our case suggests that even if the symptoms
developed gradually, the treatment for PRES could be difficult,
and the recovery would take longer.

Propofol infusion syndrome

Propofol is used for treating refractory status epilepticus.
PRIS is a rare but often fatal syndrome characterized by lactic
acidosis, lipidemia, and cardiac failure, associated with propofol
infusion over prolonged periods. The incidence of PRIS during
treatment for status epilepticus is about 39%, and the mortality
rate is up to 6%.”) The risk factors for the development of
PRIS are inappropriate propofol doses (>83 pg/kg/min)® and
duration of administration, carbohydrate depletion, severe
illness, and concomitant administration of catecholamines
and glucocorticosteroids.'” We infused a bit much propofol
as 88 ug/kg/min with glucocorticosteroids. These are things
to reflect on, and we should have used less propofol and
have administered benzodiazepine sedatives and performed
frequent laboratory tests to notice PRIS’s development.

Differential diagnosis

Based on the clinical course and radiological findings, we
raised progressive malignant glioma and mitochondrial
myopathy encephalopathy, lactic acidosis, and stroke-like
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episodes (MELAS) as differential diagnoses. The incidence
of malignant gliomas is approximately 5/100,000, and
malignant gliomas constitute 35-45% of primary brain
tumors. Gadolinium-enhanced T1-weighted image usually
reveals enhanced lesion in the progressive glioma,'! but
our case did not reveal such enhanced lesion; therefore,
malignant glioma may be negative in our case.

MELAS is a mitochondrial disorder caused by mutations
in the genes in mitochondrial DNA. MELAS can be
another differential diagnosis because MELAS and PRIS’s
pathophysiological ~ mechanism  commonly
mitochondrial disorder that leads to insufficient energy
generation. PRIS patient with the genetically proven
mitochondrial disease®! and MELAS patient who developed
PRIS were also reported.””’ MELAS could not be ruled out,
but laboratory tests, radiological findings of our patient did
not meet the diagnostic criteria,” and we did not perform
pathological or genetic tests. We should have tested these
tests and proceeded with a differential diagnosis. If she has
MELAS’s symptoms continuously, we will perform a further
investigation on MELAS.

involves

CONCLUSION

We herein reported a rare case who developed unilateral
PRES characterized with a not acute but long and gradually
exacerbating course over 3 years, followed by PRIS due to



Katsuki, et al.: Gradual onset unilateral posterior reversible encephalopathy syndrome followed by propofol infusion syndrome

general anesthesia therapy for status epilepticus that needed
2-month intensive care. PRESs pathophysiology remains
unknown, and further studies on the association, especially
female hormone and PRES, are needed. We also should care
for prolonged clinical course and PRIS during PRES treatment.
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