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Abstract
We report the case of a 15-year-old boy with clinically mild encephalitis/encephalopathy with a reversible splenial lesion (MERS).
He presented with diplopia and ataxia, and his cerebrospinal fluid (CSF) showed mild pleocytosis and elevated protein. MRI demon-
strated a reversible splenial lesion in the corpus callosum. He did not receive any treatment and recovered quickly within two weeks.
The results of a neurological examination after three months were completely normal. MERS is relatively unknown in Europe, and
most patients are reported in East Asia. This post-infectious encephalitis/encephalopathy arises soon after the onset of symptoms.
The prognosis is excellent, and most patients recover completely without neurological sequelae. MRI typically shows a reversible
splenial lesion with diffusion restriction and without contrast enhancement, sometimes with adjacent symmetrical lesions extend-
ing into the subcortical white matter. The pathogenesis is still unknown. Recognition of the condition and its clinical radiological
discrimination from acute disseminated encephalomyelitis (ADEM) may prevent unnecessary treatment.
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Background

Mild encephalitis/encephalopathy with reversible splenial le-
sions (MERS) in children is a rather unknown disease entity in
Europe. In 2002, Kobata et al. was the first to describe a re-
versible lesion in the splenium of the corpus callosum (SCC) on
magnetic resonance imaging (MRI) in a child with rotavirus en-
cephalopathy [1]. MERS is described most often in patients with
influenza-associated encephalitis/encephalopathy and the inci-
dence is much higher in patients of East Asian origin [2, 3, 4].
Neurological symptoms include features of acute encephalopa-
thy, such as altered state of consciousness, delirium behaviour,
speech difficulties, and seizures [3, 4, 5, 6]. A striking feature
is that the encephalitis/encephalopathy is clinically mild and al-
most all patients recover completely without sequelae [6]. Char-
acteristic MRI findings show a reversible lesion in the SCC,
sometimes extending bilaterally into the adjacent white matter.
The lesions are symmetrical and demonstrate T2 hyperintensity
with transiently decreased diffusion and no contrast enhance-
ment [3, 4, 6]. To our knowledge, MERS was only described
in 15 children outside East Asia, one of them of Indian origin
[3, 5, 7, 8, 9, 10, 11, 12].

We report the case of a 15-year-old Caucasian boy with MERS
presenting with ataxia and diplopia. The purpose of this article
is to increase awareness of the MERS disease entity in children

presenting with encephalitis/encephalopathy. We therefore re-
view the literature and point out the difference between MERS
and acute disseminated encephalomyelitis (ADEM), an impor-
tant disease in the differential diagnosis.

Case Report

A previously healthy 15-year-old boy developed high-grade
fever, headache, and vomiting 10 days before presentation. On
the day of admission to our hospital, he had presented with
diplopia and dysarthria for two days. Physical examination re-
vealed no fever, and a normal pulse rate and blood pressure.
Neurological examination revealed binocular diplopia, worse on
right lateral gaze, without evident eye movement disorders, sug-
gesting a possible nervus abducens palsy. He also suffered
from a cerebellar syndrome characterized by dysarthria, dis-
turbed tandem gait, and dysmetria while performing the finger-
to-nose test. There were no signs of meningism. His blood
count and biochemical examinations were normal except for
decreased sodium (133 mmol/L). Cerebrospinal fluid (CSF)
demonstrated an increased cell count (110 cells/mm3, poly-
morphonuclear/mononuclear 3/107), and increased protein (1,34
g/L), but a normal glucose level. Oligoclonal bands were not
detectable. MRI revealed a hyperintense lesion in the SCC on
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T2-weighted images, and a reduced apparent diffusion coeffi-
cient (ADC) on diffusion-weighted images (DWI), reflecting re-
stricted diffusion without any contrast enhancement (Figure 1).

Figure 1. MRI on day of presentation. Axial MRI taken on the
day of presentation demonstrates a lesion in the SCC, which is
hyperintense on T2-weighted (A) and DWI (B) with corresponding
diffusion restriction on ADC (C).

The described clinical radiological features were best ex-
plained by MERS. Intravenous acyclovir was empirically ad-
ministered until herpes simplex virus infection was ruled out;
corticosteroids were not administered. No pathogen was de-
tected in his stool, blood, nasopharyngeal swab, or CSF sam-
ples. Follow-up MRI at day 10 still showed the splenial lesion on
T2-weighted images, but a decreased restriction on DWI. How-
ever, T2-weighted images revealed new lesions at the location of
the basal ganglia and thalamus region, slightly more prominent
on the right side than on the left (Figure 2). At follow-up, our
patient had improved clinically. Two weeks after admission he
had no diplopia or dysarthria, and he showed a normal tandem
gait. On performing tasks, he revealed only a mild dysdiado-
chokinesia in the right hand. The follow-up three months later
showed a complete recovery without neurological sequelae. All
described lesions on MRI were completely resolved after three
months (Figure 3).

Figure 2. MRI on day 10 after presentation. Axial MRI taken on
day 10 after presentation. T2-FLAIR imaging still showed some
hyperintensity in the SCC, but also new hyperintense lesions in
the basal ganglia and thalamus region (A) (see arrows). Signal
intensity at the splenium on DWI is diminished (B), as well as
diffusion restriction (C).

Discussion

MERS is defined as a syndrome of mild encephali-
tis/encephalopathy associated with characteristic reversible ab-
normalities in the SCC, and sometimes in the adjacent white mat-

Figure 3. MRI on day 73 after presentation. Axial MRI taken on
day 73 after presentation. Signal intensities in the basal ganglia
and thalamus region as well as the splenium completely disap-
peared on T2-FLAIR imaging (A). There is no longer any signal
intensity on DWI (B) and no diffusion restriction on ADC (C).

ter on MRI. After nonspecific prodromal symptoms, the most de-
scribed neurological symptoms at presentation are delirium be-
haviour, decreased consciousness, and seizures [4, 6]. Ataxia has
been described previously in case reports [9, 13]. Notebaert et
al. described a patient with ataxia without a cerebellar lesion on
MRI [5]. Our patient suffered from ataxia as well, but MRI did
not reveal lesions in the cerebellum. Evaluation of CSF shows
normal parameters in most patients. Sometimes a mild pleocyto-
sis can be found [4, 9], although an infectious pathogen has not
yet been demonstrated in CSF.

Various causative agents have been associated with a splenial
lesion, such as influenza virus A and B, mumps virus, aden-
ovirus, rotavirus, parainfluenza virus, human herpes virus 6, Es-
cherichia coli and Salmonella enteritidis. However, as in the
case of our patient, an infectious trigger is not always found
[2, 4, 5, 9, 10, 13]. MRI typically shows a symmetrical hyper-
intense lesion in the SCC on T2-weighted images and decreased
diffusion with low ADC values on DWI. No contrast enhance-
ment is seen [3, 4, 6]. These lesions are called MERS type 1
lesions [3]. Sometimes the lesions extend into other parts of the
corpus callosum or other brain areas in a symmetrical pattern,
so-called MERS type 2 lesions [3]. They show the same radio-
logical characteristics as the isolated splenial lesions [3, 4].

After one week, most of these abnormalities had completely
disappeared, although some lesions were still visible on MRI
after three months [4]. Hashimoto et al. described a patient
showing clinical full recovery within two weeks with a persis-
tent splenial lesion for more than five months [14]. Ka et al. also
described three patients with MERS type 2 lesions with persist-
ing but reduced T2 hyperintensity with no associated diffusion
restriction [3]. In our patient, the first MRI showed an isolated
lesion in the SCC (Figure 1). His follow-up MRI on day 10 still
showed the lesion in the splenium, although restriction was di-
minished. T2-weighted images also showed symmetrical lesions
without diffusion restriction at the location of the basal ganglia
and thalamus region (Figure 2). MRI results after three months
showed no abnormalities (Figure 3).

A more variable presentation of radiological findings is seen
in patients with MERS type 2. Authors have reported cases pre-
senting initially with MERS type 2 lesions, showing MERS type
1 lesions at follow-up, before disappearance of all abnormalities
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on MRI [15]. Notebaert et al. have also described patients with
residual MERS type 2 lesions after disappearance of the MERS
type 1 lesion [5]. Our patient first showed a lesion confined to
the SCC (MERS type 1), followed by symmetrical lesions at the
location of the basal ganglia and thalamus on the second MRI
(MERS type 2 lesions). As in our case, a remarkable feature
is that there seems to be no relation between the neurological
deficits and the location of the lesions found on MRI [3].

MERS is generally self-limiting and has a good to excellent
prognosis. Although one case has been described with neurolog-
ical sequelae [16], all other authors report complete neurologi-
cal recovery. A large number of these patients did not receive
corticosteroids [1, 4, 6, 9, 13, 14, 15, 17]. Therefore, it seems
unnecessary to treat patients with corticosteroids [3].

The exact pathophysiology of MERS is still unknown [3, 10].
Cytotoxic cerebral edema seems to play an important role and
leads to a transitory restricted ADC. Cytotoxic cerebral edema is
seen in MERS, antiepileptic drug (AED) administration or with-
drawal, and high-altitude cerebral edema; all characterized by
a reversible SCC lesion. Many AEDs can influence water bal-
ance by targeting cation channels [4]. In MERS, hyponatremia
is often seen, as in our patient, and this could potentiate cere-
bral edema [4, 18]. Other possible causes include intramyelinic
edema, interstitial edema in tightly packed fibres, or a transient
inflammatory infiltrate with related cytotoxic edema [6, 17, 19].

ADEM is also an important disease in the differential diagnosis
of MERS. Both may present with a disturbance of consciousness,
seizures and focal neurological signs. The CSF examination in
our patient revealed a mild pleocytosis. Although an elevated
protein does not rule out ADEM, it is usual that the pleocytosis is
no more than 100/mm3 in ADEM [20]. In contrast with MERS,
the MRI characteristically shows multifocal bilateral and asym-
metrical lesions in the deep cortical gray (basal ganglia) and sub-
cortical white matter, with often poorly defined margins. Most
of these ADEM lesions enhance with gadolinium in the acute
phase. If the corpus callosum is involved, the lesions are usually
asymmetrical and are contrast-enhanced, as opposed to MERS.
Corticosteroids are considered the standard treatment of ADEM.
Clinical recovery takes weeks to months and resolution of the
lesions lasts the same amount of time [3, 4, 5, 6, 17, 21]. Some
children will be left with neurological sequelae. In our patient,
(1) the clinical course resulted in fast and almost complete recov-
ery within two weeks without corticosteroids, and (2) the MRI
findings at presentation showed an isolated symmetrical SCC le-
sion without any contrast enhancement, which agrees with the
described development of MERS. It seems very unlikely that our
patient suffered from ADEM.

Conclusion

Recognizing MERS as a rare condition in children is very im-
portant, as this may prevent unnecessary treatment and provide
assurance about the excellent prognosis of the disease.
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ADC apparent diffusion coefficient
ADEM acute disseminated encephalomyelitis
AED antiepileptic drug
CSF cerebrospinal fluid
DWI diffusion-weighted images
MERS mild encephalitis/encephalopathy with a

reversible lesion of the splenium
MRI magnetic resonance imaging
SCC splenium of the corpus callosum

This is an Open Access article distributed under the
terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which per-
mits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly credited.
The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to
the data made available in this article, unless otherwise stated.

Cite this article as:
van OS, E. (2019). Clinically mild encephalitis/ encephalopathy
with a reversible splenial lesion (MERS) in a child with ataxia
and diplopia. . Journal of the International Child Neurology
Association, 19(1). https://doi.org/10.17724/jicna.2019.99

References

[1] Kobata R, Tsukahara H, Nakai A, Tanizawa A, Ishimori
Y, Kawamura Y, et al. Transient MR Signal Changes in
the Splenium of the Corpus Callosum in Rotavirus En-
cephalopathy: Value of Diffusion-weighted Imaging. Jour-
nal of Computer Assisted Tomography. 2002;26(5):825-8.
PubMed.

[2] Matsubara K, Kodera M, Nigami H, Yura K, Fukaya T. Re-
versible Splenial Lesion in Influenza Virus Encephalopa-
thy. Pediatric Neurology. 2007;37(6):431-4. PubMed.

[3] Ka A, Britton P, Troedson C, Webster R, Procopis P, Ging J,
et al. Mild encephalopathy with reversible splenial lesion:
An important differential of encephalitis. European Journal
of Paediatric Neurology. 2015;19(3):377-82. PubMed.

3

https://doi.org/10.17724/jicna.2019.99
https://pubmed.ncbi.nlm.nih.gov/12439323/
https://pubmed.ncbi.nlm.nih.gov/18021926/
https://pubmed.ncbi.nlm.nih.gov/25707871/
https://crossmark.crossref.org/dialog/?doi=10.17724/jicna.2019.99&domain=pdf&date_stamp=2019-02-21


O
pe

n
A

cc
es

s.
P

ub
lis

he
d

by
th

e
JI

C
N

A

van Os, E. – JICNA 2019, 19(1)

[4] ichi Takanashi J. Two newly proposed infectious encephali-
tis/encephalopathy syndromes. Brain and Development.
2009;31(7):521-8. PubMed.

[5] Notebaert A, Willems J, Coucke L, Coster RV, Verhelst
H. Expanding the Spectrum of MERS Type 2 Lesions,
a Particular Form of Encephalitis. Pediatric Neurology.
2013;48(2):135-8. PubMed.

[6] Tada H, Takanashi J, Barkovich AJ, Oba H, Maeda
M, Tsukahara H, et al. Clinically mild encephali-
tis/encephalopathy with a reversible splenial lesion. Neu-
rology. 2004;63(10):1854-8. PubMed.

[7] Liptai Z, Ivády B, Barsi P, Várallyay G, Rudas G, Fogarasi
A. Mild encephalitis/encephalopathy with a reversible sple-
nial lesion in children. Ideggyogy Sz. 2013;66((1-2)):67-
71. PubMed.

[8] Ganapathy S, Ey EH, Wolfson BJ, Khan N. Tran-
sient isolated lesion of the splenium associated with clin-
ically mild influenza encephalitis. Pediatric Radiology.
2008;38(11):1243-5. PubMed.

[9] Fluss J, Ferey S, Menache-Starobinski C, Delavelle J,
Bogaert PV, Vargas MI. Mild influenza-associated en-
cephalopathy/encephalitis with a reversible splenial lesion
in a Caucasian child with additional cerebellar features.
European Journal of Paediatric Neurology. 2010;14(1):97-
100. PubMed.

[10] Halpern LA, Agyeman P, Steinlin M, El-Koussy M,
Grunt S. Mild Encephalopathy With Splenial Lesion
and Parainfluenza Virus Infection. Pediatric Neurology.
2013;48(3):252-4. PubMed.

[11] Mazur-Melewska K, Jonczyk-Potoczna K, Szpura K, Bie-
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