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Leptomeningeal Enhancement
without Thalamic Involvement
as an Initial Manifestation

of Japanese Encephalitis:

A Case Report
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Japanese encephalitis (JE) is a common infection caused by the Japanese encephalitis virus in
Southeast Asia, which is transmitted to humans through Culex mosquitoes. Magnetic reso-
nance imaging (MRI) is used to diagnose JE, which is often characterized by the presence of bi-
lateral symmetric thalamic involvement. Here, we report a rare case of JE characterized by lep-
tomeningeal enhancement without thalamic involvement. This leptomeningeal enhancement
disappeared with the treatment; however, new non-specific multifocal and bilateral high signal
intensities in the cerebral white matter were found on follow-up MRI.

Index terms Japanese Encephalitis; Meningitis; Magnetic Resonance Imaging

INTRODUCTION

Japanese encephalitis (JE) is a common infection in Southeast Asia (1, 2) that is caused
by the Japanese encephalitis virus (JEV), a RNA virus that belongs to the Flaviviridae
family, which is transmitted to humans via Culex mosquitoes (2). Usually, JE infections
clinically manifest as a nonspecific febrile illness, ranging from aseptic meningitis to
severe encephalitis (2). In some cases, patients develop an encephalitis syndrome that
is clinically characterized by altered mental status, seizures, behavioral abnormalities,
and movement disorders in the form of parkinsonian features (3).

The clinical diagnosis is confirmed by detecting JE virus-specific immunoglobulin M
(IgM) antibodies in the cerebrospinal fluid (CSF) of patients via an enzyme-linked im-
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munosorbent assay (ELISA) (1). Magnetic resonance imaging (MRI) has also been used to di-
agnose JE (1, 4), which is often characterized by the presence of bilateral symmetric thalamic
involvement; this is followed by the involvement of the putamen, caudate nucleus, globus
pallidus, hippocampus, and substantia nigra (1, 4). However, previous studies have rarely de-
scribed leptomeningeal involvement in cases of JE.

We report a rare case of JE that manifested with diffuse leptomeningeal enhancement

without the definite involvement of the bilateral thalamus on the initial MRI.

CASE REPORT

A previously healthy 54-year-old female presented to our clinic with a headache and neck
stiffness, which had lasted for the previous seven days, as well as a moderate fever (38.4°C)
that began four days earlier. Furthermore, she was periodically losing consciousness and her
orientation of time was deteriorating. She also responded slowly to external stimulus.

The requirement to obtain informed consent was waived in this study and this study was
approved by our hospital’s institutional review board (IRB no. 2019-12-019).

The results of the routine hematology and liver function tests were normal. Her C-reactive
protein (CRP) level was elevated [6.07 mg/dL (< 0.30 mg/dL)]. On a routine CSF analysis, the
patient’s white blood cell count [320/mm? (< 5 cells); lymphocytes 80% (60% = 20), polymor-
phonucleocytes 20% (30% = 15)], glucose level [69 mg/dL (50-75 mg/dL)], and level of protein
[134.7 mg/dL (15-45 mg/dL)] were elevated. An initial brain MRI revealed diffuse leptomenin-
geal enhancement on post-contrast T2 fluid-attenuated inversion recovery (FLAIR) images
(Fig. 1A), however, it was not noticeable on post-contrast T1-weighted images (Fig. 1B). More-
over, subtle high FLAIR signal intensities were noted in the bilateral caudate nucleus, puta-
men and hippocampi. There was no hemorrhage on the gradient echo (GRE) sequences, and
no remarkable findings on T1-weighted images. Based on her clinical manifestations and
MRI findings, a differential diagnosis of infectious meningoencephalitis was suggested. Ini-
tial serological tests yielded negative results for hepatitis B surface antigen, cytomegalovirus,
varicella zoster virus, Cryptococcus antigen, tuberculosis, Human T-lymphotrophic viruses I
and II, enterovirus, and Herpes simplex viruses I and II. Furthermore, autoantibody tests
were normal [IgG of 874.9 mg/dL (700-1600 mg/dL), IgA of 112.1 mg/dL (70-400 mg/dL), and
IgM of 122.9 mg/dL (40-230 mg/dL)]. Two days after admission, the patient showed symp-
toms of Parkinson’s disease, including resting tremors involving the whole body, rigidity, and
a gait disturbance. Although leptomeningeal involvement is not a typical presentation of JE,
MRI findings of the bilateral basal ganglia coupled with the presence of hippocampal in-
volvement indicated the possibility of JE. Therefore, the CSF was analyzed again, which was
positive for the presence of JEV-specific IgM. In accordance with the diagnostic criteria de-
scribed by Burke and Nisalak (5), she was diagnosed with JE.

She received a conservative treatment, which consisted of 24 cc/hr of immunoglobulin in-
travenously for 5 days and the antiviral drug acyclovir (250 mg/V-2.5 VI) for 2 weeks, in tan-
dem with supportive care to reduce her body temperature. Two weeks after her admission,
her CRP levels decreased [0.23 mg/dL (< 0.30 mg/dL)]. Moreover, a follow-up CSF analysis
showed decreases in her white blood cell counts [40/mm? (< 5 cells); lymphocytes 90% (60%
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Fig. 1. MRI findings of a 54-year-old female with Japanese encephalitis.

A, B. The initial MRI scans. Diffuse leptomeningeal enhancement (arrows) are noted as high signal intensi-
ties in the bilateral frontal, parietal, and insular areas on post-contrast fluid-attenuated inversion recovery
images. In addition, subtle high signal intensities are noted in the bilateral caudate nuclei, putamen, and
hippocampi (lines). There is no definite involvement of the bilateral thalamus (A). However, leptomengeal
enhancement is not noticeable on post-contrast T1-weighted images (B).

=+ 20), polymorphonucleocytes 10% (30% = 15)], level of glucose [55 mg/dL (50-75 mg/dL)],
and protein [112.6 mg/dL (15-45 mg/dL)]. Her mental confusion, headache, cognitive dys-
function, Parkinsonism, and gait disturbance had recovered. Consequently, she was dis-
charged after 18 days of hospitalization. A follow-up MRI, which was obtained on the day of
her discharge, demonstrated that the diffuse leptomeningeal enhancement on post-contrast
FLAIR imaging had largely resolved. However, new non-specific multifocal and bilateral high
signal intensities in the cerebral white matter had developed (Fig. 1C), and the bilateral high
signal intensities at the caudate nucleus and hippocampi were still present. When the patient
visited an outpatient clinic after discharge, she described having good memory and no func-
tional impairment. In the 8 months post-discharge follow-up MRI, improvement of previous
subtle FLAIR high signal intensity in the bilateral basal ganglia and hippocampus was noted;
however, multifocal high signal intensities remained in the cerebral white matter (Fig. 1D).
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Fig. 1. MRI findings of a 54-year-old female with Japanese encephalitis.

C. The follow-up MRI scan on the day of discharge shows resolved leptomeningeal enhancement and newly
developed multifocal high signal intensities in the white matter on post-contrast fluid-attenuated inversion
recovery images.

D. These multifocal high signal intensities in the cerebral white matter have persisted on the 8-month post-
discharge follow-up MRI scan.

DISCUSSION

Given its sudden onset, JE is a severe illness, with a rapid development of symptoms and a
strong risk for morbidity and mortality (1). Therefore, early diagnosis and proper treatment
is crucial towards improving the patient’s prognosis. We confirmed the diagnosis of JE by de-
tecting JEV-specific antibodies via ELISA (1).

Brain MRI plays a significant role in raising early suspicion of JE. Previous work has sug-
gested that patients with JE typically show MRI aberrations in the thalamus, basal ganglia,
substantia nigra, cerebellum, brain stem, medial temporal lobe, and cerebral white matter le-
sions, which present as high signal intensities in T2-weighted images, and can range from
hypo- to iso-signal intensities in T1-weighted images (1, 4, 6). By contrast, the MRI of our pa-
tient showed uncommon radiologic findings for JE, and initially presented with diffuse lepto-
meningeal enhancement without thalamic involvement. Leptomeningeal enhancement
manifested as a result of inflammatory cells or substances (e.g., glycoproteins) and a breaking
down of the blood-brain barrier without ameliorating angiogenesis. This in turn allows for
contrast material to leak from vessels into the CSF (6). Given that JEV invades the central ner-
vous system through hematogenous routes, we speculate the infection of blood cells induced
the breakdown of the blood-brain barrier, and by extension, leptomeningeal enhancement.

Currently, very few cases of JE presenting with leptomeningeal enhancement bilaterally in

the cerebral hemisphere have been reported. In our case, we observed that leptomeningeal
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enhancement was only demonstrated in the post-contrast FLAIR image and not in the three-
dimensional (3D) GRE T1-weighted image. This finding may be attributed to the higher sen-
sitivity of FLAIR at low concentrations of gadolinium compared to 3D-GRE T1-weighted im-
ages. Our observation is in line with a previous study demonstrating that post-contrast FLAIR
provides more valuable information than post-contrast 3D-T1-GRE in leptomeningeal pathol-
ogy (7). Moreover, to the best of our knowledge, the presentation of meningitis without a tha-
lamic lesion has not been previously described. Thalamic involvement is the most common-
ly described abnormality in patients with JE. However, while thalamic involvement can be
highly specific for JE in the appropriate clinical context, it is not a very sensitive marker of JE
(8). A helpful clue for the radiological differential diagnosis of our case was the concurrent
involvement of the bilateral caudate nuclei, which is not common within cases of herpes en-
cephalitis.

Eighteen days after admission, the patient’s follow-up MRI showed that the extent of bilat-
eral leptomeningeal enhancement had decreased upon post-contrast FLAIR imaging. In ad-
dition, at the time of the follow-up MRI, the patient’s mental confusion and cognitive dys-
function were completely improved. Meanwhile, the patient had developed new multifocal
and non-specific small lesions bilaterally in the cerebral white matter that were observed as
high signal intensities in T2-weighted images, which was different from the confluent or
patchy white matter changes described in previous study (9). In a pathology study, Shoji et al.
(9) suggested that the involvement of white matter may correlate with necrosis or diffuse gli-
osis as well as a softening of the cerebral white matter. This explanation may be supported
by Sariji et al. (10), who reported lesions with high signal intensities in the subcortical and
deep cerebral white matter as MRI features of patients with Nipah encephalitis. These le-
sions with high signal intensities are attributed, via autopsies, to widespread microinfarc-
tions as a result of the vasculitis of small vessels (10). In addition, the observation that MRI
findings did not correlate with patient outcomes suggests that the MRI findings reflect wide-
spread micro-infarcts and ischemia (10). Hence, poor patient outcome is probably related to
the extent of direct neuronal involvement. Similar to this work, out patient’s focal neurologi-
cal signs did not correlate with the presence of high signal intensities in cerebral white mat-
ter in the MRI. Therefore, we speculated that this incongruence can be attributed to the pres-
ence of micro-infarctions derived from the vasculitis of small vessels, which occurs because
of a hematogenous viral infection.

Given its sudden onset and severe symptoms, JE is a severe infection of great concern.
Consequently, early diagnosis and proper treatment is crucial for improving the patient’s
prognosis. To the best of our knowledge, we documented the first case of a patient with JE
who presented with a leptomeningeal enhancement similar to non-specific meningitis with-
out any thalamic involvement. Thus, recognizing atypical radiologic findings of JE may be

helpful in the early diagnosis of JE, which may change the prognoses of patients.
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