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Mumps-virus-associated Clinically Mild Encephalopathy
With a Reversible Splenial Lesion
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Abstract

Mumps virus infection primarily involves the parotid glands and
most frequently affects young children during the winter and spring
months. It is known that mumps virus infection may be accom-
panied by neurological manifestations, including meningitis and
encephalitis. However, few cases of acute encephalopathy have
been reported to date. We report a case of a 4-year-old girl with
clinically mild encephalopathy with a reversible splenial lesion as-
sociated with mumps virus infection. She had swelling of the bi-
lateral parotid glands. She was admitted to our hospital because of
reduced level of consciousness, seizures, and vomiting. Cell counts
in the cerebrospinal fluid (CSF) were normal. She had a low serum
sodium level on admission. Brain computed tomography showed
mild cerebral edema. Electroencephalography showed partial high-
voltage slow waves at the occipital lesion, and diffusion-weighted
magnetic resonance imaging demonstrated a transient abnormality
in the splenium of the corpus callosum. We diagnosed clinically
mild encephalopathy with a reversible splenial lesion associated
with mumps virus infection. She recovered well, and exhibited no
neurological sequelac. Mumps virus RNA was not detected in the
CSF, suggesting that the reversible splenial change was caused by
indirect effects on the central nervous system subsequent to viral in-
fection. Her low serum sodium level also indicates that this change
can occur with hyponatremia.
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Introduction

Mumps is a common childhood infection caused by the
mumps virus. The hallmark of infection is swelling of the pa-
rotid gland. Aseptic meningitis and encephalitis are common
complications of mumps, together with orchitis and oopho-
ritis, which can arise in adult men and women, respectively;
other complications include deafness and pancreatitis [1]. In
2004, Tada et al [2] identified clinically mild encephalitis/
encephalopathy with a reversible splenial lesion (MERS) as
a new type of acute encephalopathy, characterized by tran-
sient splenial lesions with high-signal intensity on diffusion-
weighted magnetic resonance imaging (MRI), a mild clini-
cal course, and a good outcome. MERS has been associated
with various infectious diseases. Influenza virus A and B are
the most common pathogens, following by mumps virus,
adenovirus, rotavirus, streptococci, and Escherichia coli in
Japan [3]. Although there are some reports of MERS asso-
ciated with mumps virus infection [2, 4], these three cases
were all meningoencephalitis and showed pleocytosis with a
reversible splenial lesion. The mechanisms of mumps-virus-
associated MERS remain unclear.

We report a patient with mumps-virus-associated en-
cephalopathy (without pleocytosis) with a reversible splenial
lesion with high-signal intensity on diffusion-weighted MRI.
Serum sodium level and the result of viral RNA testing of
cerebrospinal fluid (CSF) samples are discussed to elucidate
the possible mechanisms of MERS.

Case Report

A previously healthy 4-year-old girl experienced fever (38.8
°C) with swelling of the left side parotid glands for 1 day be-
fore hospitalization. She visited a general hospital, and was
diagnosed with mumps. The following day, she developed
swelling of the bilateral parotid glands, and had headache
and recurrent vomiting. She visited the previous hospital
again and was admitted in the evening. She had neck stift-
ness. A lumbar puncture was taken, with suspected diagnosis
of mumps meningitis. However, her CSF revealed no in-
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Figure 1. Brain magnetic resonance imaging. a: Fluid-attenuated inversion recovery image on the sec-
ond day of admission (third day from onset) showed a slightly hyperintense lesion in the splenium of the
corpus callosum (arrow); b: Diffusion-weighted image on the second day of admission (third day from
onset) showing a focal high-intensity lesion in the splenium of the corpus callosum (arrow); c: Diffusion-
weighted image on eighth day of admission (ninth day from onset) showing complete resolution of the

lesion.

creased cell count. She had generalized tonic seizures lasting
about 3 min at night. She was transferred to the Department
of Pediatrics, Nihon University School of Medicine Itabashi
Hospital, Tokyo, Japan. She was then admitted to our hospi-
tal on the second day from onset. Her developmental history
was normal, and she had no seizures. She had no history of
mumps infection and had not received mumps vaccination.
On admission, she had a temperature of 39.8 °C, heart
rate of 148 beats/min, blood pressure of 101/67 mmHg, and
respiratory rate of 20 breaths/min. She had delirium with
a Glasgow Coma Scale score of E4 V4 M6. Neurological
examination showed no abnormality except for her reduced
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level of consciousness. She had swelling of the bilateral pa-
rotid and submandibular glands. She had a positive Kernig’s
sign as well as nuchal rigidity. Her chest and abdomen
showed no abnormal findings.

Laboratory blood testing showed a leukocyte count of
5,600/uL, hemoglobin 15.0 g/dl, platelet count 131,000/uL,
serum Na 131 mEq/L, K 4.5 mEq/L, CI 93 mEq/L, blood
urea nitrogen 16.1 mg/dL, creatinine 0.58 mg/dL, aspartate
aminotransferase 51 U/L, alanine aminotransferase 16 U/L,
lactate dehydrogenase 307 U/L, creatine kinase 91 U/L, am-
ylase 1266 U/L, glucose 124 mg/dL, and C-reactive protein
3.14 mg/dL. The laboratory data demonstrated a decrease

Figure 2. EEG in awake patient (third day from onset) showing a global diffuse, high-voltage, slow wave
about 3 - 4 Hz in the particularly marked occipital area. Calibration: 100 yV, 1 s.
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Table 1. Previously Published Reports of MERS Associated With Mumps Virus Infection

126

Outcome

Therapy

EEG

CSF CC (/pL)

CNS diagnosis

CNS manifestation

Patient (age, sex)

References

Healthy

IVIgG

Slow BA

Pleocytosis

Meningoencephalitis

Decreased LOC

7 years, M

Tada et al, 2004 [2]

Healthy

NE

Normal

119

Meningoencephalitis

Decreased LOC, seizure

8 years, M

Tada et al, 2004 [2]

DIV Healthy

Slow BA

Decreased LOC Meningoencephalitis 132

S years, F

Matsumoto et al, 2009 [4]

DIV, Healthy

Slow BA

Encephalopathy

4 years, F Decreased LOC, seizure

This case

D-mannitol

MERS, clinically mild encephalitis/fencephalopathy with a reversible splenial lesion; CNS, central nervous system; CSF cerebrospinal fluid; CC, cell count; EEG, electroencephalogram;

M, male; F, female; LOC, level of consciousness; BA, basic activity; IVIgG, intravenous immunoglobin; NE, not explained; DIV, drip intravenous isotonic fluid infusion.

in the levels of serum sodium to 131 mEq/L, and increased
urinary sodium of 54 mEq/L and urinary osmolality of 552
mOsm/kg, which suggested that she had inappropriate antid-
iuretic hormone secretion syndrome (SIADH). CSF analysis
did not show any pleocytosis, elevation in protein, or reduc-
tion in glucose. The patient was determined to be positive
for mumps-specific IgM antibody by enzyme-linked immu-
nosorbent assay. Reverse transcriptase polymerase chain re-
action did not reveal mumps virus in the CSF on admission.
Brain computed tomography was performed on the day of
admission (second day from onset), and it did not reveal any
space-occupying lesion or bleeding. However, it revealed
mild brain edema. Brain MRI was also performed on the
second day of admission (third day from onset). T1- and T2-
weighted images did not reveal any structural abnormalities.
Diffusion-weighted MRI showed a focal, high-intensity le-
sion in the splenium of the corpus callosum. Fluid-attenuated
inversion recovery imaging also showed a slightly hyperin-
tense lesion (Fig. 1a, b). Electroencephalography (EEG) on
the second day of admission demonstrated diffuse high-volt-
age slow waves, which were particularly marked in the oc-
cipital area during awake recording (Fig. 2). These findings
strongly suggested MERS associated with mumps virus in-
fection. The patient was treated with intravenous osmotic di-
uretic (D-mannitol) and isotonic fluid infusions. Her mental
state started to improve soon after the initiation of treatment,
and her communication returned to normal on the second
day after admission. A follow-up MRI on the eighth day of
admission (ninth day from onset) revealed complete resolu-
tion of the splenial lesion (Fig. 1c). EEG on the eighth day
after admission (ninth day from onset) did not show slow
waves or seizure waves. On the ninth day of admission (10th
day from onset), she was discharged from hospital without
any neurological sequelae. After discharge, she had no fur-
ther seizures and development was normal.

Discussion

Acute encephalitis is a well-known complication of mumps
virus infection; however, few cases of acute encephalopa-
thy have been reported to date [5]. Recently, a total of 983
cases reportedly had acute encephalopathy during 2007 -
2010 in Japan [6]. Among the pathogens of the preceding
infection, influenza virus was the most common (26%),
followed by human herpesvirus (HHV)-6 (17%), rotavirus
(4.0%), respiratory syncytial virus (1.7%), and mumps virus
(0.9%). Among syndromes of acute encephalopathy, acute
encephalopathy with biphasic seizures and late reduced dif-
fusion (28.7%) was the most frequent, followed by MERS
(15.6%), acute necrotizing encephalopathy (4.0%). In 153
cases with MERS, pathogens of the preceding infection
were influenza virus (34.4%), rotavirus (11.7%), mumps vi-
rus (3.9%), HHV-6 (2.0%), and bacterial (3.3%) infections.
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These results showed that cases of mumps-virus-associated
acute encephalopathy and MERS were rare [3, 5, 6]. Three
pediatric patients with MERS associated with mumps virus
infection have previously been reported [2, 4]. These cases
were all with meningoencephalitis, and no encephalopathy.
However, our case of mumps-associated MERS was with
encephalopathy and revealed no increased cell count in CSF.
The outcome was excellent in all cases with mumps-asso-
ciated MERS, including our present case (Table 1). Hara et
al have reported a case of MERS after mumps vaccination,
and this case was also with encephalitis, as revealed by an
increased cell count of 624/mm?* in CSF [7]. The sequence
of mumps virus obtained from the patient was identical to
that of the vaccine strain. This implies that the vaccine strain
was strongly associated with MERS in that case. Nine pa-
tients with mumps-virus-associated encephalopathy have
been reported in Japan in the past 20 years [5]. Although the
prognosis in all cases with mumps-virus-associated MERS
was excellent, all patients with mumps-virus-associated en-
cephalopathy experienced progressive coma and/or seizures,
and their prognoses varied from having no sequelae to death.

Although several viruses have been associated with
MERS, the pathophysiological mechanisms remain unclear.
We previously have examined the CSF of six patients with
seizures associated with rotavirus infection, and detected vi-
ral genes in all of the samples [8]. However, rotavirus antigen
and RNA have not been detected in the CSF of patients with
rotavirus-associated MERS, including our present case [9-
12]. These findings suggest that rotavirus-associated MERS
is not caused by direct invasion, but by indirect effects on the
central nervous system. However, CSF testing for rotavirus
antigen and RNA has not been undertaken in enough cases
for this to be definitively concluded.

It has been proposed that MERS may be caused by in-
tramyelinic axonal edema or local inflammatory cell infil-
tration [2]. Previous studies have reported a close relation-
ship between MERS and hyponatremia involving SIADH.
Takanashi et al [13] have reported that most patients with
MERS had mild hyponatremia. Hypotonic hyponatremia re-
sults in entry of water into the brain, resulting in cerebral
edema, headache, nausea, vomiting, confusion, and seizures.
It is clinically difficult to separate MERS from hyponatremic
encephalopathy, or to rule out hyponatremia as a contribut-
ing factor to MERS. Our patient had also a low serum so-
dium level (Na 131 mEq/L) on admission, and had similar
symptoms, such as nausea, vomiting, confusion, and seizure.
This finding also indicates that mumps-virus-associated
MERS can develop with hyponatremia.

Virus-associated acute encephalopathy is believed to be
related to the cytokine storm of varying degrees [14]. There
have been several previous reports of elevated interleukin
(IL)-6 and soluble tumor necrosis factor receptor-1 levels in
the CSF in cases of acute encephalopathy associated with
influenza virus [15] and mumps virus [5] infection. IL-6 and

Articles © The authors | Journal compilation © Int ] Clin Pediatr and Elmer Press™

nitric oxide metabolites (nitrites and nitrates) have been sug-
gested as potential contributing factors to MERS. IL-6 level
was measured in the CSF of a previously reported case of
rotavirus-associated MERS, and was found to be extremely
high at 952.0 pg/mL (normal 671 pg/mL) [11]. Such a high
level of IL-6 suggests significant inflammation of the central
nervous system, which may result in an increase in vascular
permeability, with or without direct virus invasion. We did
not measure 1L-6 and nitric oxide metabolite levels in this
case.

The present case supports the theory that mumps-virus-
associated MERS is not caused by direct viral invasion of the
central nervous system. Our patient had a low serum sodium
level, indicating that mumps-virus-associated MERS can
develop with hyponatremia. IL-6 and nitric oxide metabo-
lites may also contribute to the development of this condi-
tion. Further research is required to evaluate this possibility,
and improve our understanding of the mechanisms by which
mumps virus infection causes neurological sequelae, includ-
ing mumps-virus-associated MERS.
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