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Mood Disorder Due to Herpes Simplex
Encephalitis with Neuroimaging Findings

Limited to the Right Hemisphere and
Cerebellum: Case Report

AABBSSTTRRAACCTT  Herpes simplex (HSV) encephalitis may cause psychiatric syndromes including mood
disorder episodes. A case of secondary mood disorder after HSV encephalitis is reported in this
paper. The aim of this case presentation is to discuss the neuroanatomic regions of the brain asso-
ciated with secondary mood disorders in the light of the patient’s neuroimaging findings. A 62-
year-old patient with HSV encephalitis developed a depressive episode for the first time followed
by a manic episode. The patient’s magnetic resonance imaging scan showed cerebral atrophy mainly
affecting the right temporal lobe and cerebellar atrophy as well as perfusion defects in the right
amygdala, right basal ganglion and right temporal cortex as seen in the single-photon emission
computed tomography (SPECT). The findings were consistent with defects located exclusively in
the right cerebral hemisphere. To the best of our knowledge, the cerebellar pathology has been
demonstrated for the first time in a mood disorder case secondary to HSV. Neuroimaging findings
of the secondary mood disorder cases may contribute to a better understanding of the neu-
roanatomical regions of this, yet not fully understood mood disorder. 
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ÖÖZZEETT  Herpes simpleks (HSV) ensefaliti duygudurum epizodlarını da içeren psikiyatrik sendrom-
lara neden olabilir. Bu yazıda HSV ensefalitinden sonra gelişen bir sekonder duygudurum bozuk-
luğu olgusu bildirilmektedir. Bu olgu sunumunun amacı, beynin sekonder duygudurum bozukluğu
ile ilişkili olabilecek nöroanatomik bölgelerini, hastanın nörolojik görüntüleme bulguları ışığında
tartışmaktır. Altmış iki yaşındaki bir hastada, HSV ensefalitinin ardından önce bir depresif epizod
ve daha sonra bir manik epizod gelişmiştir. Hastanın manyetik rezonans görüntülemesinde özellikle
sağ temporal lobda olmak üzere serebral ve serebellar atrofi ve tek foton emisyon bilgisayarlı to-
mografide (SPECT) sağ amigdalada, sağ bazal ganglion ve sağ temporal kortekste perfüzyon de-
fektleri izlendi. Görüntüleme bulguları sağ serebral hemisfer ile sınırlıydı. Bildiğimiz kadarıyla bir
HSV ensefaliti sonrası gelişen duygudurum bozukluğu olgusunda serebellar patoloji ilk kez göste-
rilmiş olmaktadır. Sekonder duygudurum bozukluğu olgularının beyin görüntüleme bulguları bu
bozuklukla ilişkili nöroanatomik bölgelerin anlaşılmasına katkıda bulunacaktır. 
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OLGU SUNUMU   

entral nervous system (CNS) lesions are often accompanied by ab-
normal mood, behavior, cognition and physiological functioning.
CNS infections may lead to lesions which can cause these symp-

toms.1 Mood disturbances related to such disturbances have been defined by
Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV-TR as
Mood Disorder due to a General Medical Condition.2 DSM emphasizes that
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evidence from history, physical examination or
laboratory findings must be present indicating that
the disturbance is a direct physiological conse-
quence of a general medical condition. Studies
showed that bipolar patients due to organic lesions
were usually older than patients with primary
bipolar disorder and have no prior mood episodes
and less family history of bipolar disease.1 Mania
associated with various neurological and systemic
diseases or drugs was defined as secondary mania
by Krauthammer and Klerman.3,4 Neurologic insults
such as stroke, epilepsy, neoplasms, head trauma,
brain surgery and infections have been related with
a manic episode.4,5 Secondary mania is frequently
diagnosed in geriatric patients with new-onset
mania.2,6,7 Relatively late onset of illness, absence of
both family psychiatric history and past psychiatric
history are characteristics of this syndrome.3,4

Herpes simplex virus (HSV) is one of the most
frequent and potentially dangerous causes of spo-
radic and focal encephalitis. HSV typically invades
the inferior frontal and anterior temporal lobes via
cell to cell spread along branches of the trigeminal
nerve.8 Fever, headache, hallucinations, behav-
ioural disturbances, personality changes, anosmia
and simple or complex partial seizures are among
the typical findings.8,9 Long-standing sequelae of

HSV encephalitis may include personality alter-
ations, affective disturbances, amnestic syndrome
and dementia.10 Patients presenting with hypo-
manic or manic symptoms secondary to HSV en-
cephalitis have formerly been reported.10-12

In this paper, a case of secondary mood disor-
der due to HSV encephalitis is reported. The aim
of this case presentation is to discuss the neu-
roanatomic regions of the brain related  to second-
ary mood disorders in the light of the patient’s
neuroimaging findings. 

CASE REPORT

A 62-year-old man was admitted to a neurology
unit with fever, confusion and light headedness ap-
proximately 6½ months before his presentation to
the psychiatric emergency unit in our hospital. His
fever was 38.4oC. His complete blood count showed
a mild increase in white blood cells. There were no
no lateralizing or localizing signs on neurological
examination, as reported. Electroencephalography
(EEG) showed slowing in bilateral frontal and tem-
poral regions..  Cranial magnetic resonance imaging
(MRI) revealed infarctions in right temporal lobe
and insular cortex (Figure 1a, b). Cerebrospinal
fluid was positive for HSV-DNA. With these find-

FIGURE 1: The arrows on T2- sagittal magnetic resonance image of the patient indicate the infarction in right insular cortex (A), and the infarction in right tem-
poral lobe with cerebellar atrophy (B).
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ings, the patient was diagnosed with HSV en-
cephalitis and treated with acyclovir. His present-
ing complaints disappeared in three weeks time. It
was learned that after a three-week well-being pe-
riod, he had developed depressed mood, excessive
worrying about his children’s health, anhedonia,
unwillingness to leave home, psychomotor retar-
dation, fatigue and difficulty in concentration.
These symptoms had lasted for three months and
he did not receive any treatment.

The depressed phase was followed by abrupt
onset of manic symptoms without any euthymic pe-
riod in between. During the manic phase, which
lasted about two months before the psychiatric con-
sultation, the patient exhibited unusual behaviours
such as smoking (he did not smoke before), non-
compliance to his diabetic diet, unnecessary shop-
ping leading to loss of  large amounts of money and
had very poor sleep. He made a number of trips to
other cities, during one of which his leg was broken
in a car accident while he jumped in a street with a
busy traffic. On admission, the mental state exami-
nation revealed elevated mood, psychomotor over-
activity, pressured speech, concentration difficulties,
visual hallucinations and impairment in judgement.
No delusions were elicited. He had no personal or
family history of mood disorders. He was diabetic
for 10 years and was receiving oral antidiabetics. His
neurological examination and EEG were normal. He
scored 27 out of 30 on the Mini Mental State Exam-
ination (MMSE). Cranial MRI revealed cerebral and
cerebellar atrophy, cortical and subcortical ischemic
gliosis in the right temporal lobe. Cranial single-
photon emission computed tomography (SPECT)
showed perfusion defects in right temporal cortex,
right temporoparietal region, right basal ganglion
and right thalamus. His condition was diagnosed
with manic episode and he fulfilled the diagnostic
criteria according to DSM-IV for mood disorder due
to a general medical condition. He was prescribed
valproate 1000 mg/day and quetiapine 400 mg/day.
His manic symptoms were responsive to this treat-
ment. Serum valproate levels of the patient were
72.3 mg/dL on the 10th day of the treatment and
80.6 mg/dL after one month. Quetiapine was ta-
pered as mood symptoms disappeared gradually in

two months. During his seven year-follow up pe-
riod, he never demonstrated any significant depres-
sive or manic episode. The evaluation was
performed clinically according to the DSM-IV cri-
teria. Patient’s treatment with valproate was con-
tinued because there were periods of affective
dysregulations not reaching the intensity and dura-
tion of a major affective episode. Quetiapine was
added to valproate during these minor affective dys-
regulations and the antipsychotic was discontinued
once the symptoms disappeared. The informed con-
sent of the patient was obtained for the publication. 

DISCUSSION

The patient was diagnosed with mood disorder due
to a general medical condition. He had his first
manic episode ever in his life after having HSV en-
cephalitis. The patient experienced a depressive
episode which preceded the manic episode. The
short time interval between the neurologic illness
and the mood episodes supports the possibility of
the etiological link and precludes the possibility of
a coincidental relationship. The onset of the pa-
tient’s mood disorder at the age of 62 compared to
the usual early onset of bipolar disorder at the age
of 20s or 30s, lack of psychiatric history before the
HSV infection, along with the absence of family
psychiatric history are all consistent with a mood
disorder secondary to organic illness as also ex-
pected in secondary mania.1,3,4 Elderly onset bipo-
lar disorder was ruled out in the patient. Some
bipolar disorder cases in advanced age are early
onset bipolar patients, which continue into the old
age. A significant number of elderly bipolar pa-
tients live their first depression in their 40s and
convert to a manic state after having gone through
a couple of depressive episodes. The remaining
bipolar cases in older age are either early-onset
unipolar mania cases or secondary mania patients.4

History obtained from the patient does not fit any
of the above groups. In terms of the treatment em-
ployed, the patient was prescribed valproate as a
mood stabilizer. Valproate is replacing lithium car-
bonate as the mood stabilizer of choice for elderly
manic patients and in patients with organic mental
disorders.4,5 Lithium has a narrower therapeutic
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window and high toxicity risk for the elderly.5 Val-
proate causes less cognitive impairment compared
to lithium, which is an important concern in the
geriatric population.4 The patient responded quite
well to valproate. Da Rocha et al. similarly reported
a successful outcome with valproic acid in a case of
mania secondary to stroke.13

The patient’s neuroimaging findings supported
the earlier view about the laterality in mood disor-
ders. It was believed that lesions in the left frontal
lobe resulted in depression whereas right fron-
totemporal lesions caused mania. Much of the in-
formation regarding brain regions associated with
geriatric bipolar disorder comes from the literature
on secondary mania.10 Therefore data from litera-
ture on secondary mania has been quoted in the
discussion of our case. Starkstein et al. described 12
patients with secondary mania having brain lesions
of various nature.14 Of these 12 patients, 11 had
right hemisphere involvement while only one had
a left sided lesion. In a recently published case by
Goyal et al., a right hemisphere lesion was defined
as a prerequisite for secondary mania after stroke.15

Guha et al, in their case presentation, which hap-
pens to be the most recent one on this topic, have
demonstrated right hemisphere involvement in
two mania cases due to HSV encephalitis.10 In-
volvement of the right cerebral hemisphere seems
to be almost a prerequisite for secondary mania. In
addition to the frequently documented relationship
between secondary mania and the right hemi-
sphere involvement, this case gives reason to be-
lieve that a similar relationship also exists between
manic depressive states secondary to organic ill-
nesses and the right hemisphere.

Secondary mania has been associated with or-
bitofrontal, basotemporal, basal ganglia and thala-
mic areas.16 The brain regions which have been
implicated in secondary mania after HSV en-
cephalitis are also the same.10 Starkstein et al. pro-
posed that lesions involving basal ganglia and
thalamus produce a bipolar type of mood disorde
whereas lesions of the cortex produce manic syn-
drome that is not followed by a cyclic mood disor-
der.17 This conclusion is consistent with the clinical
picture and neuroimaging data of our case. 

To the best of our knowledge, this is also the
first reported case that demonstrates a cerebellar
pathology in a secondary mood disorder case due
to HSV encephalitis. Studies on the role of cere-
bellum in bipolar disorder have an upward trend.
DelBello et al. reported volume reductions in the
cerebellar vermis of bipolar disorder patients with
multiple episodes compared to first episode patients
and healthy subjects.18 Cerebellar atrophy was also
found in bipolar patients compared to control sub-
jects in previous studies.19,20 Cerebellum was con-
sidered as a brain region which was mainly
involved in motor control. However, recent find-
ings showed that cerebellum had projections to the
limbic brain regions and might take part in emo-
tional regulation.21,22 Along with cerebellum, the
patient showed structural and functional defects in
the temporal cortex, temporoparietal region, basal
ganglion structures and thalamus. There are sev-
eral frontal subcortical circuits in the brain that are
believed to control an individual’s emotional, so-
cial and cognitive functions.23 Neuroimaging data
which are collected by comparison of bipolar dis-
order patients to healthy controls and investigation
of secondary mania cases show that there is a dis-
connection in some of these networks in bipolar
disorder.10,24 In a recent review, Cerullo et al. con-
cluded that altered brain activation in cortico-lim-
bic pathways was also identified in functional MRI
studies in bipolar disorder patients.25 According to
the model for bipolar disorder, there is a relative
deficiency in the modulation of subcortical and
medial temporal limbic areas by the prefrontal cor-
tex.24 All of the defective brain regions demon-
strated in the MRI and SPECT of the patient
constitute parts of these frontal-subcortical cir-
cuits and associated limbic modulating areas. The
pathogenesis of the mood disorder in this HSV en-
cephalitis case may be explained by the frontal-
subcortical disconnection as postulated for bipolar
disorder patients.  

This case not only supports searching for an
underlying medical illness in late onset mania, but
also suggests that HSV encephalitis patients should
be followed up for subsequent psychiatric syn-
dromes including manic depressive states. Based on
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our findings employing structural and functional
neuroimaging techniques which showed defects lo-
cated exclusively in the right  hemisphere of the pa-
tient, it can be suggested that manic-depressive
states secondary to organic lesions are more likely to

be associated with this hemisphere. Neuroimaging
data regarding secondary mood disorder cases may
contribute to a better understanding of the neu-
roanatomical regions as well as the neurophysiol-
ogy of this yet not fully understood mood  disorder. 
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