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Delirious behavior in influenza is associated with a reversible
splenial lesion q
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Abstract

Delirious behavior is one of the main clinical features in patients with clinically mild encephalitis/encephalopathy with a revers-
ible splenial lesion. On the other hand, it has been reported that more than 10% of patients with influenza in Japan develop delirious
behavior. Magnetic resonance imaging (MRI) studies in patients with influenza-associated delirious behavior were examined to
determine how often a reversible splenial lesion is associated with this symptom. All patients who presented to Kameda Medical
Center between November 2007 and March 2008 with delirious behavior associated with influenza were studied using MRI and
EEG. Of the 370 patients with influenza, 11 had delirious behavior, lasting for less than 12 h. MRI revealed a reversible splenial
lesion with homogenously reduced diffusion in 5 patients. Transient EEG abnormalities (occipital slow waves during wakefulness)
were observed in 4 of the 9 patients examined. A reversible splenial lesion with reduced diffusion should be considered as an under-
lying condition in patients with delirious behavior associated with influenza.
� 2008 Elsevier B.V. All rights reserved.
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1. Introduction

Infection or fever is known to be a common cause of
delirious behavior among children. It has been reported
that more than 10% of patients with influenza (299/
2846) in Japan develop delirious behavior during the
course of illness [1,2]. Simple febrile delirium is usually
reversible and benign; however, delirious behavior asso-
ciated with influenza recently attracted attention when
several pediatric patients jumped from significant
heights and were injured or died [3].

A magnetic resonance imaging (MRI) of a reversible
splenial lesion with transient reduced diffusion has been
reported in patients with epilepsy taking antiepileptic
drugs, most often when reducing them rapidly [4], and
those with high altitude cerebral edema [5]. The MR
finding is unusual but has also been reported in patients
with clinically mild encephalitis or encephalopathy,
leading to a new clinical-radiological syndrome, called
clinically mild encephalitis/encephalopathy with a
reversible splenial lesion (MERS) [6–8]. The reason for
the transiently reduced diffusion within the lesions is
unknown; possibilities that have been postulated include
intramyelinic edema, interstitial edema in tightly packed
fibers, and a transient inflammatory infiltrate [6,8].

Delirious behavior is one of the main clinical features
in patients with MERS [6,7,9]. To investigate the rela-
tionship, MRI studies in a group of patients with influ-
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enza-associated delirious behavior were examined to
determine how often the splenial lesion is associated
with this symptom.

2. Patients and methods

All patients who presented to Kameda Medical
Center between November 2007 and March 2008 with
delirious behavior associated with influenza were stud-
ied using MRI and EEG as soon as possible after pre-
sentation. The diagnosis of influenza was established
by rapid antigen-detection assay from a nasopharyn-
geal swab. The number of patients with influenza was
looked up by the information system of Kameda Med-
ical Center. The diagnosis of encephalopathy is defined
as acute onset of brain dysfunction such as seizures
and disorders of consciousness, lasting for more than
12 h, with no evidence of inflammatory changes, such
as pleocytosis of cerebrospinal fluid [6,10]. Delirious
behavior is divided into the following components:
visual hallucination; sensory misperceptions other than
visual ones (such as auditory hallucination); emotional
changes (such as laughter and fear); incoherent speech;
purposeless movement; and impulsive behavior. When
a splenial lesion was recognized on the initial MRI, a
follow-up MRI was scheduled. The EEG was recorded
during wakefulness, or wakefulness and sleep. A
follow-up EEG was performed if the initial EEG was
abnormal.

3. Results

Of the 370 patients with influenza seen during this
period, 11 had delirious behavior (8 boys and 3 girls,
aged from 3 to 10 years, mean age at 7.2). Clinical data
are summarized in the Table 1. Delirious behavior was
observed within 3 days of the onset of influenza, and
lasted for less than 12 h. Therefore, a diagnosis of
MERS was not given for the 11 patients, because a diag-
nosis of encephalopathy needs consciousness distur-
bance for more than 12 h [10]. All 11 patients had
complete clinical recovery. Mild hyponatremia
(Na<135mEq/l) was observed in 1/5 patient with a sple-
nial lesion, and 2/5 patients without a splenial lesion.
Blood examination showed no other abnormal data.
No MRI or EEG could be performed during delirious
behavior. MRI was performed within a day of delirious
behavior in 10 of the 11 patients, revealing a splenial
lesion with homogenously reduced diffusion in 5 patients
(Fig. 1). One patient (patient 4) had lesions in the both
the callosal splenium and the genu. No lesion outside
of the corpus callosum was identified. All callosal lesions
resolved by the time of the follow-up study, performed
within 2 weeks of the initial MRI. EEG abnormalities
(occipital slow waves during wakefulness) were observed
in 4 of the 9 patients examined; 2 of these patients had T
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