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Posterior Reversible Encephalopathy Syndrome Following Meningitis in

Pregnancy
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Department of Obstetrics and Gynecology, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine, Cheonan, Korea

Posterior reversible encephalopathy syndrome (PRES) is a clinical-neuroradiological entity characterized by headache, vomiting,
mental change, and seizures as well as images suggesting leptomeningeal edema involving in most cases posterior regions of the
brain, as proven by magnetic resonance imaging. PRES occurred in association with severe infection, autoimmune disease, post-
chemotherapy, and preeclampsia-eclampsia. Meningitis is an inflammation of the meninges. The most common causes of menin-
gitis are viral and bacterial infections. While PRES is usually reversible, the early recognition and treatment of this syndrome is im-
portant to prevent permanent neurological disorders. The treatment is elimination of causal factors. We report a rare case of PRES
after meningitis during pregnancy being treated with medical and rehabilitation treatment.
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INTRODUCTION

Posterior reversible encephalopathy syndrome (PRES) is a clini-
cal-neuroradiological entity, initially described in 1996 by Hinchey
and his colleagues, as reversible posterior leukoencephalopathy [1].
This syndrome is characterized by headache, visual disturbances,
seizures, altered mental change, and radiological findings of ede-
ma in the white matter of the brain areas perfused by the posterior
brain circulation [2]. While most cases are due to systemic hyper-
tension (HTN), other conditions and entities have been identified
as etiologic or risk factors, such as immunosuppressant drugs use,
nephrotic syndrome, sepsis, systemic lupus erythematosus, and

meningitis [3-6].

CASE REPORT

A 33-year-old woman visited our Soonchunhyang University
Cheonan Hospital for headache and fever. She was primigravida
of 31 weeks’ gestation with no past history and operation history.

Her headache and fever had started a week ago before visiting our

hospital. She had treated at local clinic by fluid and antipyretic-an-
algesics, but symptoms did not improve. So she was transferred to
our clinic. When she visited our clinic, her body temperature was
38.6°C and had a severe headache and neck stiffness. With the im-
pression of viral meningitis, conservative treatment with anti-
pyretics and hydration was started. Also she had neck stiffness. By
consultation of department of neurology, neurologists suspect vi-
ral meningitis. So, spinal tapping was done. Spinal tapping results
were consistent with herpes viral meningitis, which the cerebro-
spinal fluid (CSF) findings were normal pressure, clear in color,
glucose was 27 mg/dL (range, 40 to 70 mg/dL), protein was 106.8
mg/dL (range, 15 to 45 mg/dL), red blood cell (RBC) count was 6,
white blood cell (WBC) count was 171 (polymorphonuclear leu-
kocytes [PMNs] 15%, lymphocytes 85%), and adenosine deami-
nase was 8.6 U/L. Serum glucose was 74 mg/dL (range, 70 to 110
mg/dL). Acid-fast and gram stains revealed negative. Enterovirus
reverse transcription polymerase chain reaction, herpes simplex
virus (HSV) type I and type II PCR, varicella zoster PCR, and my-
cobacterium tuberculosis (TB) PCR on the CSF sample were all

negative results.
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On the day of admission, the findings of brain computed to-
mography (CT) without contrast enhancement were normal. On
the day she admitted, anti-HSV immunoglobulin (Ig) G and Ig M
were positive, and we started to use acyclovir in suspicion of her-
pes meningitis. All other laboratory tests were normal. CSF cul-
tures including HSV were all negative findings. On India ink
preparation in CSF, cryptococcus was not found.

On the third day after admission, the fever was absent for 24
hours and began to heat again from that night. We continued con-
servative treatments such as fluids, antivirals, and antipyretics.
She had a headache, but her consciousness was clear. Until then,
she was well aware of her fetal movements and had no uterine con-
tractions. Suddenly she did not void by herself, so we inserted a
Foley catheter into her. We injected her betamethasone 12 mg ev-
ery 12 hours to prepare for emergency delivery.

On the 8th day of admission, the neurology department per-
formed the follow-up spinal tapping. The results showed that
WBC and RBC were decreased, but protein and glucose remained
unchanged. Spinal tapping results were consistent with herpes vi-
ral meningitis and TB. The follow-up CT findings were normal.
Just then, she suddenly made a strange noise, grabbed the catheter
and intravenous line, and pulled it away. After a while she came
back to the right mind, but she did not remember what she had
done. Her mental status was getting worse and worse. We decided
to do a cesarean section before her condition got worsened. On the
32nd weeks of pregnancy, she gave birth to 2,080 g of girl. The
score of Apgar was 6 points in 1 minute and 8 points in 5 minutes.
After the section, her consciousness came back for 5 hours, but
soon became a stuporous mental status. She had a generalized
tonic clonic seizure. We administered lorazepam intravenously to
her. She had no self-breathing and moved to the neurosurgical in-
tensive care unit (NICU) after tracheal intubation. We passed her
into neurology. The brain magnetic resonance imaging (MRI)
taken on the same day showed a favorable finding for leptomenin-
gitis (Fig. 1). The results of TB test were all negative, but TB was
strongly suspected in the repeated CSF test that day. So, neurolo-
gist finally decided to treat her with anti-TB and acyclovir. He ad-
ministered to her acyclovir 710 mg 3 times, thiamine 100 mg,
tazobactam 0.5 g 3 times, dexamethasone 2 mg 4 times, fraxiparin
2,839 IU, human Ig G 27.5 mg, isoniazid 300 mg, rifampin 600
mg, myambutol 1,200 mg, and pyrazinamide 2,000 mg while in
the NCU. After 16 days of NCU care, she went to general ward.

Transcutaneous electrical nerve stimulation was normal. However
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Fig. 1. Axial T2 weighted MRI image showing bilateral high-density areas in
the white matter of both cerebral hemispheres (arrows). This image is revealing
bilateral subcortical white matter temporo-occipital edema with leptomeninge-
al enhancement.

she appeared to have some sequelae of meningitis, such as lower
limb muscle weakness and tingling sensation. She received a com-
plex therapeutic exercise in the rehabilitation department every
day. One month after being transferred to the general ward, her
mental status was alert, so she was discharged with her baby while
lying down. She continued rehabilitation after discharge. Her anti
smooth muscle antibody was negative, 50% hemolytic comple-
ment was 45 U/mL (range, 23 to 46 U/mL), anti cardiolipin anti-
body Ig M and Ig G were negative, lupus anticoagulant screening
was negative, anti-acetylcholine binding antibody was less than
0.02 nmol/L (range, 0 to 0.2 nmol/L), and Japanese encephalitis
antibody Ig M was negative.

Two months after discharge, knee jerk returned weakly and self-
voiding and standing became possible in three months after dis-
charge. We stopped the TB drugs. She walked alone to visit our
hospital in 110 days after her discharge.

DISCUSSION

PRES is often associated with pregnancy-induced HTN, and
clinical presentation is similar when preeclampsia is associated.
However, she did not have any proteinuria or HTN to meet the di-
agnostic criteria of preeclampsia patients. Meningitis caused by a
bacterial infection is rare. Bacterial infections are serious and
could cause life-threatening side effects if not treated with antibi-

otics. Viral meningitis is more common and far less serious com-
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pared to bacterial meningitis. The infection is often difficult to di-
agnose because symptoms are similar to the common cold. Men-
ingitis is not always easy to recognize. In a lot of cases, the illness
progresses without any symptoms at all. During the initial phase,
symptoms are often similar to flu symptoms. Individuals suffer-
ing from meningitis, however, could become seriously ill within a
span of a few hours, so it is essential to recognize other symptoms
of the condition [7]. These include headache, fever, muscle pain,
nausea, vomiting, and cold hands and feet. If the symptoms per-
sist, a spinal tapping is the only means of diagnosis. In viral men-
ingitis, the result of spinal tapping was clear appearance, normal
or slightly elevated opening pressure, high in protein, high in
WBCs, high in early PMN, and high in late lymphocyte [8]. In this
patient, her spinal tapping result was consistent with viral menin-
gitis. However, all cultures were negative. After she became stu-
porous mental status, despite of the results of TB test were all nega-
tive, but TB was strongly suspected in the repeated CSF test. We
finally decided to treat her with anti-TB and acyclovir.

Most people make a full recovery from meningitis, but it can
sometimes cause serious, long-term problems and can be life
threatening. Some of the most serious complications associated
with meningitis are partial or total hearing loss, coordination,
movement and balance problems, visual loss, and PRES. Addi-
tional treatment and long-term rehabilitation support may be re-
quired like in this patient [9].

In PRES, abnormal auto-regulatory response results in a de-
struction of the normal blood brain barrier and cumulates vascu-
lar edema [10]. Vascular edema is caused by HTN and endothelial
injury [11]. Since the patient had no HTN, endothelial dysfunction
was probably the cause of PRES. Edema can obstruct the circula-
tion of the affected sites producing hypoxia with consequently ad-
enosine triphosphate depletion resulting in sodium-potassium
pump failure producing intracellular water retention [12,13]. It is
produced secondary to endothelial damage resulting to coagula-
tion pathway activation with a permeability increase, leading to
vascular edema [14].

Bacterial and viral infections like meningitis also seem to have a
role in the pathogenesis of PRES by endothelial injury and micro-
circulation disturbances. The microcirculation alterations are sec-
ondary to leukocyte micro vessels blockage reducing tissue perfu-
sion [15].

The most common clinical symptom of PRES is headache. Oth-

er common signs are changes of consciousness such as lethargy,
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stupor, and irritability although coma may develop. Seizures may
present as the initial clinical feature in some cases. There may be
memory disturbances and concentration difficulty [16]. Although
rare, there may be motor dysfunctions such as hemiparesis, dys-
uria, paraplegia, and ataxia [2]. The patient also had a headache
and memory disorder at first, followed by changes in conscious-
ness and seizures, resulting in paraplegia and ataxia. CT scan
findings are negative in almost case of PRES. The complications of
meningitis in pregnant women are rarely accompanied by changes
in consciousness, and MRI is necessary to distinguish them from
PRES and the treatment is similar. Therefore, the most appropri-
ate image study is MRI [17]. The most common image findings are
edema sign in the white matter of posterior portions of the brain,
especially occipital and parietal areas, being in mainly bilateral [3].
This patient showed a favorable finding for PRES. It is very impor-
tant to treat patients with PRES as soon as suspected to avoid the
risk of irreversible complications. Treatment is to remove the caus-
ative agents as soon as possible. ICU admission must be done for
continuous neurological, pulmonary, and cardiac status close
monitoring [18]. General methods have to be taken in the compli-
cated PRES such as in cases with seizures in which airway mainte-
nance, including mechanical ventilation, may be needed, with an-
tiepileptics such as lorazepam have to be injected. This patient also
suffered seizures and we administered lorazepam, and she was
moved to the NICU after intubation without consciousness and
self-breathing.

Many cases of PRES have been reported since it was first report-
ed and various causes have been identified. However, the precise
mechanisms of pathogenesis have yet to be known. For each pa-
tient, rapid diagnosis and treatment are the most important. PRES
is rarely reported after meningitis during pregnancy, so this case is
rare and worthy of case report. We report a rare case of PRES in
meningitis in pregnant woman with MRI diagnosis and treatment

with review of the literatures.
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