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Background: Approximately 200 cases of mild encephalitis with reversible splenial (MERS)
and deep cerebral white matter lesions have been reported since MERS was first defined in
2004. MERS occurs more frequently in children; in adults, only ~60 cases have been reported.
Until now, only four cases of MERS in adults have been associated with Epstein—Barr
virus (EBV).

Case presentation: We report three adult cases of MERS associated with EBV infection
in China. For all three patients, cranial magnetic resonance imaging (MRI) indicated solitary
reversible splenial and/or perilateral ventricle white matter lesions with reduced diffusion.
In the present report, all patients were adults presenting with high fever, headache, apathy,
and confusion, as well as significant signs of meningeal inflammation. These symptoms
peaked 10-14 days after disease onset, with serious hyponatremia (112-129 mmol/L), an
elevated cerebrospinal fluid white blood cell count (80-380/mm?), and significantly increased
protein levels (1,010-1,650 mg/dL). Cranial MRI indicated abnormal signal intensity in the
splenium of corpus callosum and symmetrically reversible lesions scattered in the thalamus
and deep cerebral white matter. The clinical symptoms tended to improve after ~10—14 days
of antiviral treatment. However, these patients recovered more slowly than patients with viral
meningitis.

Conclusion: MERS associated with EBV infection in adults occurs less frequently but with
more severe symptoms than in children. EBV infection should be considered for patients with
MERS symptoms. MERS has a good prognosis.

Keywords: mild encephalitis with reversible splenial lesions, Epstein-Barr virus, apathy,

hyponatremia, corpus fluid

Background

Clinically mild encephalitis/encephalopathy with a reversible splenial (MERS) lesion
is a new clinico-radiological syndrome.! MERS has a benign clinical course and is
characterized on magnetic resonance imaging (MRI) by reversible splenial lesions
with reduced diffusion. MERS occurs more commonly in children in Japan and East
Asia."¢ Epstein—Barr virus (EBV) has been associated on rare occasions with a variety

810 and almost

of central nervous system complications,"” usually in pediatric patients
exclusively during acute primary infections.” Here, we report three cases of adult

MERS induced by EBV infection.
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Case presentation

Case |

In May 2007, a 46-year-old man was admitted with high fever
(up to 39°C), nausea, and projectile vomiting persisting for
10 days, which were accompanied with general fatigue, neck
pain, and temporal bilateral blunt headache. He was somno-
lent, apathetic, and showed slow response. The patient showed
strong signs of meningeal inflammation. The chin—sternum
distance was four fingers. No paresis or sensibility deficit was
detected. Laboratory results revealed hyponatremia (sodium,
112 mmol/L) and hypochloridemia (chloride, 81 mmol/L).
Serum EBV IgM was negative. A lumbar puncture indicated
an elevated cerebrospinal fluid (CSF) pressure of 260 mmH_ O,
white blood cell (WBC) count 0of 250x10/L (75% monocytes,
25% neutrophils), RBC count of 0, and severe elevation of
total proteins (1,418 mg/L). Glucose was normal. CSF EBV
IgM antibody screens were positive. Cranial MRI (3.0 T;
General Electric, Boston, MA, USA) showed meningeal
enhancement without edema or swelling. Diffusion-weighted
imaging (DWI) revealed a single abnormal lesion of the
splenium of corpus callosum (SCC), signal hyperintensity in
fluid-attenuated inversion recovery (FLAIR), and T2 without
contrast enhancement (Figure 1).

Beginning on the day of admission, the patient received
750 mg of acyclovir intravenous drop infusion (IV) 3 times/
day for 2 weeks. By day 10, symptoms were under control.
Persistent hyponatremia (sodium, 116—125 mmol/L) did not
respond to sodium supplementation. Inappropriate antidi-
uretic hormone secretion due to meningitis was diagnosed.
Daily water intake was restricted to <1 L/day, and a 7-day

treatment regimen with hydrocortisone (100 mg/day, 1V,
twice/day) was administered beginning on day 12.

Lumbar puncture performed on day 14 showed CSF cell
count was unremarkable but demonstrated elevated proteins
(833 mg/L). CSF EBV IgM was negative. A subsequent
cranial MRI on day 21 indicated a decrease in the area of
enhancement of the cerebral pia mater and significant absorp-
tion of splenial lesions (Figure 1). The patient was discharged
without any clinical symptoms on day 25.

Case 2

In February 2011, a 33-year-old male was admitted for
tracheitis and febrile infection with headache, nausea, and
vomiting. Initial examination revealed confusion, apathy, and
neck stiffness. Neck rigidity and a chin—sternum distance of
four fingers were observed. Kernig’s sign was positive. Blood
sodium was 128.2 mmol/L, and chloride was 91 mmol/L.
Serological EBV IgM was positive. Serum EBV antibodies
showed IgM/VCA positive (1:10); IgG/VCA 1:20; IgA/VCA
(-); IEA/EA (),

On day 1, a lumbar puncture revealed high CSF pressure
(220 mmH,0) and WBC count of 80x10°%L (60% monocytes,
40% neutrophils). The CSF protein content was 1,050 mg/L
and Pandy’s test was positive; glucose was normal. CSF
EBYV antibodies test showed [gM/VCA positive (1:5); EBV
1gG/VCA 1:10; EBV IgA/VCA (-); EBV IgA/EA (-).

Cranial MRI showed T2, FLAIR, and DWI signal hyper-
intensities in the SCC on day 2 (Figure 1).

From the date of diagnosis, the patient received 750 mg
of acyclovir every 8 hours for 3 weeks. By day 10, the patient

On admission

Contrast MR

Figure 1 MRI of case I.

Notes: On the day of admission, abnormal signal intensity in the splenium of corpus callosum with iso-signal intensity on T |-weighted images, mild hypersignal intensity on
T2-weighted images and without contrast enhancement of splenial lesions, and hypersignal intensity on FLAIR and DWI images were observed. After 21 days of treatment,
second cranial MRI indicated significant absorption of splenial lesions compared with the first scan and obviously decreased area of enhancement of the cerebral pia mater.
Abbreviations: FLAIR, fluid-attenuated inversion recovery; DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging.
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regained full consciousness in the absence of headache and
vomiting. Temperature returned to normal on day 11. Neck
rigidity had gradually disappeared by day 14.

Hyponatremia was persistent (sodium, 125—128 mmol/L)
although sodium supplementation (10% sodium chloride,
20-40 mL, intravenous glucose tolerance test, once daily)
was administered from the day of admission. Beginning on
day 10, daily water intake was restricted to no more than 1 L,
and a 7-day treatment regimen of corticosteroids (hydrocor-
tisone 100 mg/day, IV over 2 hours) was administered.

The patient underwent a lumbar puncture on day 14.
The initial CSF pressure was 120 mmH,0. CSF WBC count
was 100.0x10%L, CSF total protein level was 123.00 mg/dL
(normal range, 15-45 mg/dL), CSF chloride was 117 mmol/L
(normal range, 120-132 mmol/L), and glucose was
2.16 mmol/L (normal range, 2.24-3.92 mmol/L). EBV
antibody in CSF showed IgM/VCA positive (1:10); IgG/
VCA 1:10; IgA/VCA (-); IgA/EA (-); while serum EBV
antibodies showed IgM/VCA positive (1:10); [gG/VCA 1:20;
IgA/VCA (-); IgA/EA (-).

Lumbar puncture was repeated on day 30: intracranial
pressure was 90 mmH, O, WBC count was 30.0x10°L, total

protein level was 84.00 mg/dL, glucose was 2.08 mmol/L,
and CSF chloride was 113 mmol/L. EBV antibody in CSF
showed IgM/VCA negative (-); I[gG/VCA 1:10; IgA/VCA
(-); IgA/EA (-); while serum EBV antibodies showed
IgM/VCA positive (1:5); IgG/VCA 1:20; IgA/VCA (-);
IgA/EA (-).

The initial MRI on day 2 showed abnormal signals in
the SCC only. T1 showed equal signal intensity. T2 and
FLAIR showed high signal intensity. DWI showed high
signal intensity of the corpus callosum lesions without
enhancement and the leptomeninges showed slight
enhancement (Figure 2, row 1). The MRI on day 26 showed
that the splenium corpus callosum lesions had almost
disappeared, but showed symmetric interspersed lesions
in bilateral periventricular white matter (Figure 2, row 2).
Cranial MRI performed on day 35 showed absence of
abnormal meningeal enhancement, and absence of hyper-
intensity in the splenial lesions on the T2-weighted and
DWI images; most of the abnormal signal in bilateral
periventricular white matter disappeared, while a small
lesion in the white matter in right basal ganglia did not
diminish (Figure 2, row 3). The patient was discharged on

On admission

Figure 2 Magnetic resonance imaging of case 2.

7

Contrast MR

Notes: On the day of admission, abnormal signal intensity in the splenium of corpus callosum with iso-signal intensity on T|-weighted images, mild hypersignal intensity
on T2-weighted images, mild enhancement of the meninges and lack of contrast enhancement of splenial lesions, and hypersignal intensity on DWI and FLAIR images were
observed. On day 26, splenium of bilateral corpus callosum lesions in the splenium of corpus callosum almost disappeared; however, abnormal signal intensity was observed
in bilateral periventricular white matter. The abnormal enhancement of meninges decreased. On day 35, abnormal signal intensity in the bilateral periventricular white matter
almost disappeared.

Abbreviations: FLAIR, fluid-attenuated inversion recovery; DWI, diffusion-weighted imaging.

submit your manuscript

Neuropsychiatric Disease and Treatment 2017:13

2087

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Guo et al

Dove

day 42 because of clinical recovery. Cranial MRI follow-up
was carried out on day 105, with similar abnormal MRI
results as on day 35 (data not shown). With a clinical
follow-up for 3 years, the patient remained healthy.

Case 3

In September 2012, a 23-year-old man was admitted due
to headache with high fever (39°C), nausea, and vomiting
persisting for 8 days, hiccups for 3 days, and somnolence
for 2 days. On admission, his eyes could not be entirely
abducted, and he showed symptoms of confusion, apathy,
neck stiffness, and nystagmus. The finger-to-nose test
revealed bilateral instability and inaccuracies. The neck was
rigid with neck resistance and a chin—sternum distance of
4 fingers width and the Kernig’s sign was bilaterally positive.
Brudzinski’s sign was bilaterally negative.

On day 1, blood WBC count was 8.31x10%L (68.1%
neutrophils), and platelet level was 319x10%L. Sodium
was 128 mmol/L, chloride was 90 mmol/L, lactate dehy-
drogenase (LDH) was 251 U/L, and creatine kinase (CK)
was 314 U/L. On day 2, CSF analysis showed intracra-
nial pressure at 170 mmH,0, WBC count of 380x10%L
(80% monocytes, 20% neutrophils), positive Pandy test,
total proteins of 113 mg/dL, glucose of 2.64 mmol/L, and
chloride of 108 mmol/L. CSF EBV IgM/VCA was positive
(1:10), IgG/VCA was also 1:10 screens for IgA/VCA, and
IgM/EA was negative. Blood EBV IgM/VCA was positive
(1:5), IgG/VCA was also 1:20, and IgA/VCA and IgM/EA

were also negative. Polymerase chain reaction (PCR) assay
revealed an EBV viral load of 3.2x103 copies/L.

A cranial MRI on day 7 showed abnormal signal inten-
sities in the SCC and white matter periventricle (Figure 3).
Significant enhancements of the cerebral pia mater and right
tentorium of the cerebellum were observed, indicating pos-
sible meningitis.

Antiviral treatment began on day 2 consisting of acyclovir
(0.85 mg every 8 hours), mannitol (250 mL every 8 hours),
and restricted water intake and sodium supplementation.
Consciousness improved on day 9, and a blood sodium con-
centration of 135 mmol/L was achieved on day 10. Signs of
meningeal inflammation and bilateral lower extremity pain
gradually disappeared by day 12. Bilateral nystagmus had
resolved on physical examination on day 13. On day 21, blood
CK and LDH were normal, CSF pressure was 90 mmH, 0O,
WBC count was 38x10%L, monocyte content was 90%,
total proteins was 95 mg/dL, and chloride was 117 mmol/L.
The patient was discharged on day 30. On day 30, cranial
MRI showed that lesions in the SCC almost disappeared.
Abnormal signal intensity in bilateral periventricle white
matter reduced. Contrast enhancement of the cerebral pia
mater significantly decreased. The enhancement of the
tentorium of right cerebellum mildly decreased (Figure 3).
However, FLAIR MRI was not carried out, because the
patient refused.

Characteristics of the three adult cases of MERS associ-
ated with EBV infection are outlined in Table 1.

Day 7

Figure 3 MRI of case 3.

Notes: At 7 days after admission, cranial MRI showed abnormal signal intensity in the bilateral thalamus, para-lateral ventricle white matter, and splenium of corpus callosum;
iso-signal intensity on Tl-weighted images; mild hypersignal intensity on T2-weighted images; significant contrast enhancement of the cerebral pia mater and tentorium of
right cerebellum; hypersignal intensity in bilateral periventricular white matter and splenium of corpus callosum on DWI and FLAIR images. On day 30, cranial MRI showed
that lesions in the splenium of corpus callosum almost disappeared. Abnormal signal intensity in bilateral periventricle white matter reduced. Contrast enhancement of the
cerebral pia mater significantly decreased. The enhancement of the tentorium of right cerebellum mildly decreased.

Abbreviations: FLAIR, fluid-attenuated inversion recovery; DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging.

submit your manuscript

2088

Dove

Neuropsychiatric Disease and Treatment 2017:13


www.dovepress.com
www.dovepress.com
www.dovepress.com

Encephalitis with reversible splenial and deep cerebral lesions

Dove

(panunuoy)

yauow |
sAep |

uoneusws|ddns wnipog

pb ‘Sw g7 ‘udEXO}IXO
tsanoy g Jad “Jw g ‘|oauuely
tsunoy g J4ad ‘Bw g0 “UIA0PAdY
T AeQ

AN FIE D YN 1ST ‘HAT

7/s01dod (0 |XT'€ ¥Dd A3

aAnedau 13/ W3 A9T

aAnesau yDA/VS| AT

(01:1) @amsod :yDA/D3| AT

(01:1) @Amsod :yDA/WSI AGT

(z Aep) AQ3

0£9°l

(spydoaanau %07 ‘seakoouow %08) 08€

syuow g'¢
sAep 9|

Soam |
Joj ‘sunoy 7 4aAo dwind eia “A'l ‘Aep/S8w Q| SUOSIIOD0IPAH

0] Aeg

tuoneuswsa|ddns wnipog

{H99M € 10} “PTI3 “A'l ‘Bw 0G/ “AIA0PAdY
| ke

uonewwepui [edidAre paresipul sapou ydwi| wouy Asdoig
auop 10U YDd Ad3

(sawn 23.y3 3y3 Joy) () vI/V3| AG3
(sawmn 23.y3 33 40y) (-) VOA/VE| AGT
(sowin 221y3 33 40}) 01:| VIA/D3| AG3
(o€ Aep) (5:1) @rmisod :yDA/WB| Ad3

(#1 4ep) (01:1) rmsod :yDA/WNB) A3

(1 Aep) (5:1) rmisod WOA/WS| A8
050°l

(spydo.aanau %04 ‘seakoouow %09) 08

skep o7

skep /

>oaM | Joy

‘Pb Al ‘“Aep/Bwi g | ‘@uosniodoipAH
‘01 Aeq

tuoneuawa|ddns wnipog

PIM T

Joj “prIa “A'l ‘Bw 0G/ “NIAOPADY
| keg

auop 10U YDOd

(+) W3l A9

81¥'l

(spydoaanau %67 ‘seakoouow %5/) 0ST

SUOIS3| JO UOIIN|OSAI O3 duil |
asuodsaJ [ed1ul]d 01 awi|

Adeaay
+LPo

UOND319p SNJIIA
(7/3w) uimouy
(11501%) 28M

Ee)

LI 8’16 18 (1/1oww) apriojyd
8zl 14| Tl (1/10ww) wnipos
pooig
$aA00.8 [euin3ul pue ‘oe||Ixe “|dau Joliaisod
|e421e)1q 9y ul 9|qed|ed sapou ydwA| pad.ejus adnjnyy —
(-) u8is s pjsuizpnig — (-) uis s,pjsuizpnig — sJa3ul 4 jo dduEISIp
(+) udis s 3iuaay — (+) usis s 3iuaay — wnuJIa1s-uiyd & pue AIpISLI Y9N —
498Ul § JO 9DUBISIP WINUISIS-UIYD & pu AUPISLI JoIN — 498Ul § JO 9DURISIP WINUISIS-UIYD & puB AUPISLI JoIN — udis uopewwejul
uonewwepul [ea3ulusw Jo sudis SANISOd — uonewWwWelUl [ea3UIUSW JO SUSIS DARISOd — [ea8uiusw Jo sudis aAnIsod —
Ayredy — Ayredy — suolIdeaJd Mo|s pue Ayredy — uoneulwexs [ed1sAyd
skep Q|
SABP },| 10} BUNIWOA pUE ‘BUdepEaY “I9A4 sAep (] 40} SUNIWOA puE ‘BYdEPEIY “I9A4 40} SUNIWOA pue ‘aYdepEeaY ‘JoA swoadwiAs [ediuD
DoE'6€ D40 DobE ainetadwis) Apog
uolssiwpe uQ
€ €€ 9% (s4ea4) 23y
BTN ael EIEN X33
€ asen 7 9sed | @sed apsLIvldRIRYD

uondjuUl A3 Y2IM PIIBIDOSSE S|4 JO SISBD INPE 99.4Y2 SY) JO SONSIISIDRIRYD) | d|qe L

2089

submit your manuscript

Neuropsychiatric Disease and Treatment 2017:13

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Guo et al

Dove

‘|93 poojlq a3Yym ‘DGAA ‘usdnue pisded [eJIA ‘YDA fuondesd ureyd
aseaawA|od “Yod ‘Buidew 9ouBUOSI 2139USBW ‘Y|A| ‘AISA0DDU UOISISAUI PRIBNURNIE-PIN| Y|V 14 ‘US3nUR AjuBd ‘W3 ‘SnUIA Jueg—uidisdy ‘Ag3 Buidewr paiySlem-uoisnyip ‘|AAQ ‘PIN|4 [euIdsoagauad ‘4SO suoeIARIqqY

paJeaddesip

Isow|e wnsojjed sndJod jo wnua|ds ay3 uisuoisa] —
wn|j2gaJ4ad 1ysu Jo

WiNLIO3US3 93 JO JUSWIADUBYUS B3 Ul 9SBDUDDP PlI|y| —
Jorew eid

[21q3.92 3y JO JUSWISDUBYUS ISBIIUOD JUBDIUSIS —
SUOIS9| J9NIBW
91IYM pUE S[DLIIUSA [eJ3e|-BJRd puE snwejeyl [eJa3e)iq

Sy ul AIsuaaul [BUSIS [BUW.IOUGE PIMOYS [Y|A [BIUBID —

winj|9ga.492 3y31d JO WINLIOIUS) pUE Jarew
eid |14 93 JO JUBWSDUBYUS ISBIIUOD JUBDYIUSIS —
saSewl |AAQ uo Aususaul [euSistadAq —

sadew
YIV14 pue paaydiom-z | uo Ausuaiul [eudisiadAy plip —
sadewi paysiom-| | uo Asusaul [eudis-os| —

wnso|[e> snd.aod

Jo wnjus|ds pue Ja13BW SIUYM SJLIIUSA [ead)e|-eled
‘snwiefeyl [e4238|1q 943 Ul A3isuaaul [eudls [ewiouqy —

snwiejeyy pue eijSued [eseq [eJ433e|Iq Syl Ul PAIOU SUOISD| MIN|
JUSWIDUBYUD [BW.IOUQE PISEIddP MOYs SaSulusw ay |

ueds 1.1y

ay3 yum paJedwod sadewl |]AAQ U0 Adisudaul [eudistadAy jo
uonnjosaJ pue sadewl [AAZL UO Alisuaiul [eusis paseatda(]
paJeaddesip

3sow|e wnsoj[ed> sndiod jo wnua|ds dy3 uisuolsa

swnsoj|ed sndJod [eJa3e)iq jo wnjua|ds pue ‘snwejeys
‘e1j3ued |eseq |eJa3e|iq 9Ya ul AJsu)ul [euSiS [BwIoUqy

SuoIs9| [elua|ds JO IUBWSIUBYUS ISBIIUOD JO HDET

saSew |IAAQ uo Aisuaul [eudisuadAH

sadewl y|y14 pue paaydiom-z ] uo Asuaul [eudisiadAy pli
sadewi paaydiom-| | uo Aisuaiul eudis-os|

yam

wnsoj[ed sndiod jo wniusids aya ur Aisusaul eusis [euiouqy
sa8uIUBW Y3 JO JUSWADUBYUD PIj\|

ueds sy ays

yaim patedwod suoisa) [elusds jo
uond.osqe juedyiudis pue Jarew eid
[J1ga432 3Y3 JO JUSWIIDUBYUD JO BB

POSB3.03p B Pa1edIpUl Y| [BIUBID —

suolsa| [elualds

JO JUSWIADUBYUD ISBJIUOD JO Yo' —

sadew

IM@ uo Ausuaaul eudisiadAq —

soSew YIvTd pue paaySem-71

uo Ausuaaul [euisiadAy pliy —

sadew

pa1ysSiem-| | uo Asusiul [eudis-os| —

Yaim winsojjed sndJod jo wnus|ds

ay1 ur Aisusaul [eudis [ewdouqy —

Jarew eid

[24G2492 32 JO JUSWIADUBYUD Pli|y| —

UBDS Y| [BIUBID PUODDS

YA [BIUBID 2SI
SuiBew

€ ase)

7 9¥sed

| ased

ansuP}deIRYD

(panunuop) | a|qeL

Neuropsychiatric Disease and Treatment 2017:13

submit your manuscript

2090

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Encephalitis with reversible splenial and deep cerebral lesions

Discussion

MERS typically presents as clinically mild encephalitis or
encephalopathy, characterized by reversible splenial lesions
with reduced diffusion on MRI, and a clinically benign
course.>® MERS accounts for ~16% of all cases of encepha-
litis in children in Japan; 34% of these cases are associated
with influenza virus infection’ and the remaining cases are
associated with rotavirus infection, mumps vaccination,
and other viruses.*!""'> One pediatric case was associated
with EBV, but with a normal CSF cell count.” In a series
of 54 children with MERS, the prodromal syndromes were
fever, vomiting, diarrhea, and cough.” The neurological
symptoms occurred 1-3 days after prodromal syndromes in
71% of these patients. In another series of 30 children with
MERS, hyponatremia occurred in 25 children.? In a series
of 22 children with MERS, decreased serum sodium was
observed in 18 patients, with normal CSF.?

Compared with the literature, the present case reports
suggest that MERS could be more severe in adults than in
children. Among the rare adult case reports, we found two
cases of EBV encephalitis,”!® one of tick-borne encephalitis
(CSF WBC 33/uL),"” one of anti-Yo rhombencephalitis,'*
one of viral encephalitis of unknown etiology (CSF WBC
408/uL),"” one of influenza virus A encephalitis, one of
HIV encephalitis, and some cases of MERS associated with
systemic infections.''!” Among these cases, CSF WBC
count and protein level were both unremarkable. Alleviation
of clinical symptoms and imaging changes were achieved
within a short period of time.

Only four cases were reported as encephalitis with revers-
ible splenial and deep cerebral white matter lesions associated
with EBV. In the first case, a 21-year-old man presented with
fever, somnolence, and disorientation."”” Laboratory tests
showed CSF WBC count at 18/uL and protein levels at 1,500
mg/L. Cranial MRI showed focal splenial and temporal and
occipital lesions. His medical condition improved with anti-
viral treatment. On day 21, MRI indicated disappearance of
the lesions." In the second case, a 20-year-old man presented
with fever, headache, consciousness, neck rigidity, CSF
WBC count of 14/uL, and protein levels of 1,607 mg/L. The
abnormal signal intensity in the SCC resolved after 16 days
of treatment.!® An 8-year-old Chinese girl was admitted
with generalized tonic—clonic seizures and mental deteriora-
tion following 1 day of prodromal symptoms consisting of
severe headache with vomiting and high fever (40.0°C)."”
CSF showed an abnormal cell count (125x10° cells/L, 75%
lymphocytes) and protein level of 11 mg/dL. DWI revealed
high signal intensities and widespread cortical and splenial

lesions. She completely recovered with complete disappear-
ance of the MRI lesions by day 28. Another 6-year-old patient
with MERYV was associated with EBV infection, but with a
normal CSF cell count."

In the present report, all patients were adults presenting
with high fever, headache, apathy, and confusion, as well
as significant signs of meningeal inflammation, but without
epileptic seizure. These symptoms peaked 10—14 days after
disease onset, with serious hyponatremia (112—-129 mmol/L),
an elevated CSF WBC count (80-380/mm?®) (predominantly
monocytes), and significantly increased protein levels
(1,010-1,650 mg/dL). Cranial MRI indicated abnormal signal
intensity in the SCC and symmetrically reversible lesions
scattered in the thalamus and deep cerebral white matter. The
clinical symptoms tended to improve after ~10—14 days of anti-
viral treatment. Clinical cure was achieved after ~3 weeks, and
resolution of the lesions was observed within 3—14 weeks.

The altered states of consciousness and signs of men-
ingeal inflammation noted in EBV-associated MERS in
the present report and in the cases presented above seem
more severe than in patients with non-herpes simplex virus
encephalitis-associated MERS.? In addition, these symptoms
and signs observed in adults seem to be more severe and
with prolonged duration compared with those of children
with MERS."

Among the three cases presented here, MRI of case 1
showed an isolated SCC lesion (type 1), while MRI of the
two other cases showed extensive lesions in the deep cerebral
white matter and entire corpus callosum with homogenously
reduced diffusion (type 2). Deep cerebral white matter lesions
were also observed in two other cases of EBV-associated
MERS reported in the literature.'>'® Case 2 showed a type 2
lesion (symmetrical lesions in deep cerebral white matter)
that appeared after the complete resolution of type 1 lesion
(isolated SCC), which showed a different time course com-
pared with a case reported by Takanashi et al.'®

Conclusion

Encephalitis with reversible splenial and/or deep cerebral
white matter lesions in adults is characterized by severe
clinical conditions and altered states of consciousness,
usually complicated by hyponatremia and urine retention.
MERS can be associated with EBV infection and has a good
prognosis with antiviral treatment. Complete resolution of
clinical symptoms and features can be achieved, as revealed
by MRI. When patients present with symptoms of MERS,
special attention should be given to serological or PCR test-
ing of possible pathogens, in particular EBV.
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