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Abstract
Background: Acute encephalopathy during childhood represents a highly heterogeneous group of infectious and noninfectious pathologies. According to a recent nationwide survey on acute childhood encephalopathy in Japan, the combination of clinical and radiographic features left approximately half of the affected children unclassified, mainly because of
the lack of disease-specific biomarkers.
Case: Herein, we document a school-aged boy who manifested with acute encephalopathy that was characterized by a
prolonged fever, altered mental status, urinary retention, and intention tremor lasting for more than a month. Accompanying features included syndrome of inappropriate secretion of antidiuretic hormone, pleocytosis with elevated interleukin-6
and interferon-gamma levels in the cerebrospinal fluid, and a transient splenial lesion on neuroimaging. No pathogens
were identified, and C-reactive protein was negative throughout his clinical course. This constellation of clinical features
was not compatible with any of the existing entities of acute pediatric encephalopathy.
Discussion: Our retrospective literature review identified two additional school-aged male patients who exhibited highly
similar clinical courses. The prolonged altered mental status with pleocytosis in the cerebrospinal fluid and a transient
splenial lesion in the absence of serum inflammatory markers suggest a primary central nervous system pathology.
Conclusion: This combination of features defines this presumably new group of acute childhood febrile encephalopathy
with prolonged fever and ataxia in school-aged boys.
Keywords: ataxia; cytokine; febrile encephalopathy; hyponatremia; pleocytosis; splenium of the corpus callosum;
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Introduction

where up to 50% of affected children can be classified based
on a combination of clinical and radiographic features, even
in the absence of specific biomarkers. However, approximately half of all affected children remain unclassifiable. In
this report, we document a boy who manifested acute encephalopathy with prolonged fever, an altered mental status, and a tremor lasting for more than one month. This
highly unusual clinical course did not correspond to any of
the existing groups of childhood encephalopathy.

Acute childhood encephalopathy is predominantly seen in
East Asian countries and comprises a heterogeneous group
of infectious and non-infectious disorders [1]. However,
in most cases, the exact molecular mechanisms remain unknown because of the lack of disease-specific biomarkers.
Over the past few decades, attempts have been made to
classify acute childhood encephalopathy based primarily on
clinical features [1, 2, 3, 4, 5]. As a result of a recent series
of nationwide surveys conducted by Mizuguchi, et al., 2007
- 2010 [6], our understanding of this highly heterogeneous
group of patients has progressed significantly to the point
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Case Report

Discussion

A previously healthy nine-year-old boy presented with
a subacute onset of fever of 39 ◦ C, frontal throbbing
headache, and vomiting. He was seen at a local hospital,
where his physical examination and routine laboratory tests
were uninformative. He was diagnosed as having an unknown viral infection. On day six, he returned to the local
hospital because of a persistent high fever and intermittent
headaches, and was barely able to walk by himself. He was
also drowsy and slow to respond.
On day 13, he was transferred to a tertiary care centre
for further medical evaluation. On admission, his vital signs
were body temperature of 39.5 ◦ C, heart rate of 109 beats
per minute, respiratory rate of 20 breaths per minute, and
blood pressure of 104/64 mmHg. His physical examination
was unremarkable with no signs of meningism, but he complained of chills and posterior neck pain, and had marked
ataxia with intention tremor. He was able to stand by himself for only a few seconds with a tendency to fall, and was
drowsy and confused as to the time and date. His speech
was incoherent, for example: “Bring me my sushi, I am going to eat them at 8 o’clock”. He also had urinary retention
and incontinence.
The cerebrospinal fluid [CSF] examination on day 8 revealed a cell count of 355/µL with lymphocyte dominance.
The cytokine profile in his CSF was abnormal: his IL-6
level was elevated to 157.4 pg/mL [reference range: <
6.2 pg/mL] and his IFN-γ γ level was elevated to 266.3
pg/mL [reference range: < 7.1 pg/mL]. He developed hyponatremia with a level of 124 mEq/L accompanied by an
increased level of antidiuretic hormone, consistent with a
diagnosis of syndrome of inappropriate secretion of antidiuretic hormone [SIADH]. No pathogens, bacterium or virus,
including influenza, were identified in his peripheral blood,
CSF, and pharynx. He remained negative for C-reactive
protein throughout his clinical course. Magnetic resonance
imaging [MRI] of the brain was performed on day 8, revealing a hyperintensity within the splenium of the corpus
callosum on the diffusion-weighted imaging sequence [TE
= 55 ms and TR = 2828.6 ms]. An electroencephalogram
on day 9 showed a posterior predominant slowing in the
delta frequency range. The patient was treated with intravenous methylprednisolone at 30 mg/kg/day on days 9-11
and 15-17 with no resolution of his fever or his mental status. He was further treated with intravenous immunoglobulin at 400 mg/kg/day on days 22- 26, which was also ineffective.
The patient’s urinary retention recovered by day 25 but
he remained febrile for a total of 26 days during the course
of the disease, defervescing by day 30. His intention tremor
was spontaneously resolved by day 40. Seven months after
his discharge he had not had any episodes of high fever and
had no obvious residual neurological deficits. He attended
a regular school class.

We report on a nine-year-old boy who presented with subacute onset of febrile encephalopathy, characterized by a
prolonged high fever with altered mental status and ataxia
lasting for more than one month. The condition was accompanied by pleocytosis and an elevation of inflammatory cytokines in the CSF, i.e., IL-6 and IFN-γ, and a transient splenial lesion on neuroimaging. The patient recovered after
receiving various immune therapies, with no resultant neurological deficits. A strikingly prolonged course of febrile encephalopathy is not included in the recently proposed classification of acute childhood encephalopathy, according to
the current expert consensus guidelines [7].
Through our local collaboration network and extensive
literature search, we identified two additional patients who
exhibited similar clinical courses [? 8]. Our review of the
three patients showed that they shared the following characteristics [see Table 1]: they were all school-aged boys who
had a prolonged fever, altered mental status lasting for more
than three weeks, ataxia lasting for more than one month,
SIADH, pleocytosis in the CSF, negative blood cultures and
C-reactive protein in peripheral blood, reversible splenial lesions on neuroimaging, and no residual neurological deficits
at a remote follow-up. Two of the three patients [patients
1 and 2] had urinary retention and abnormal cytokine profiling in the CSF. [This analysis was not performed on patient 3.] The constellation of these clinical, laboratory and
radiographic features clearly distinguishes these three patients from those in any of the existing entities of acute pediatric encephalopathy and thus may represent a new group
of acute childhood febrile encephalopathy. Given the regional presence of this condition, a genetic predisposition
or a prevalent local infectious trigger may have a role in the
pathogenesis of this condition.

Figure 1 Schematic summary of clinical course in patient 1.

The horizontal axis represents the number of days after
the onset of symptoms. Each symptom and treatment is presented as a horizontal bar. Note the prolonged fever, consciousness disturbance, urinary retention, and tremor. MRI:
magnetic resonance imaging.
The presence of an altered mental status with pleocytosis in the CSF and a transient splenial lesion in the absence
of serum inflammatory markers does not prove, but does
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Table 1 Summary of clinical, laboratory and neuroradiographic features in the three patients.
Patient #
References
Age/Gender
Clnical features

Blood

Cerebrospinal Fluid
(CSF)

Prolonged fever
(duration)
Altered mental status
(duration)
Tremor
(duration)
Urinary retention
(duration)
outcome
Hyponatremia (nadir time)
C-reactive protein
Cell count (number, day)
IL-6 (ref <6.2 pg/mL)
(amount, day)
IFN-γ ref < 2.8 pg/mL)

Neuroimaging

Changes in splenium of corpus callosum
(day)

1
The present report
9, male
Present
(≈ 26 days)
Present
(≈ 22 days)
Present
(≈ 40 days)
Present
(≈ 25 days)
No sequelae
Present
124 mEq/L on day 6
Negative
Elevated
355/µL on day 8
Elevated
157.4 pg/mL on day 8
Elevated
266.3 pg/mL on day 8
Present
On day 8

2
Takashi et al. [9]
14, male
Present
(≈ 38 days)
Present
(≈ 16 days)
Present
(≈ 40 - 50 days)
Present
(≈ 27 days)
No sequelae
Present
120 mEq/L on day 9
Negative
Elevated
354/µL on day 6
Elevated
258.5pg/mL on day 6
Elevated
1,805.2 pg/mL on day 6
Present
On day 8

3
Tsuruta et al. [8]
14, male
Present
(≈ 30 days)
Present
(≈ 28 days)
Present
(≈ 50 days)
Absent
No sequelae
Present
132 mEq/L on day 7
Negative
Elevated
111µL on day 7
Not measured
Not measured
Present
On day 9
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suggest, a primary central nervous system pathology, rather
than a secondary phenomenon arising from a systemic illness. From a radiographic standpoint, transient splenial
lesions have been described in association with a number
of systemic conditions, such as hyponatremia, hypoxia and
infections. The entire clinical picture of these three reported patients is distinct from an entity termed ‘mild encephalopathy with reversible splenial lesion’ [MERS] that
was proposed by Takanashi et al. [5], where complete resolution of the neurological symptoms within a month of
onset is the rule [3, 7]. Moreover, in the absence of CSF
inflammation, MERS is considered in most cases to be an
infection-associated encephalopathy based on the presence
of elevated serum inflammatory markers [10]. Nonetheless,
in rare cases of MERS, elevated CSF inflammatory markers were observed [11]. Such patients may have shared
pathogenesis with this presumably new entity. The plausible mechanism for splenial lesion and hyponatremia in the
setting of central nervous system inflammation includes the
involvement of an immune-neuroendocrine pathway [12].
The absence of a systemic inflammatory marker, i.e., C reactive protein, despite pleocytosis and elevated IL-6 levels in
the CSF, appears to be a key feature of this condition.
In conclusion, three unrelated school-aged boys presented with an unusual course of subacute febrile encephalopathy with ataxia lasting for more than one month.
Accompanying features included SIADH, pleocytosis with
elevated inflammatory cytokine levels in CSF, and transient
splenial lesions. Further investigation on the clinical and
molecular aspects in a larger cohort of patients is warranted.
We propose that a combination of these clinical, laboratory
and radiographic findings signifies a previously undescribed
group of patients with acute childhood encephalopathy.
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