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Abstract

Headaches in children are a common, but unspecific symptom that can have many underlying causes, ranging from unspecific
tension headache through migraine and up to encephalitis and intracranial hypertension. We present the case of a 14-year-
old boy who presented to our emergency department with headache, nausea as well as vomiting and developed seizures later
on. The initial diagnosis was complicated by a magnetic resonance imaging which did not show any signs of inflammation, but
was of limited informative value due to orthodontic appliances. Despite the unremarkable imaging, prophylactic antiviral and
antibiotic treatment was started after lumbar puncture. Herpes simplex virus as well as human herpes virus 7 were confirmed
in the cerebrospinal fluid. Although both viruses are ubiquitous, severe infections are a rare complication. Immunodeficiency
syndromes are predisposing factors for serious complications and genetic analysis of UNC93B and TLR-3 might be helpful for
decision-making. No genetic or immunologic predisposition was found in our patient. The patient’s condition deteriorated
rapidly, so he had to be admitted to the pediatric intensive care unit, where he was intubated and his antiviral treatment
with acyclovir was extended by foscarnet. After prolonged mechanical ventilation, he slowly improved. With intensive
neurorehabilitation, he could finally return to his daily life activities 3 months after diagnosis. Despite headaches being an
unspecific symptom, the possibility of a herpes simplex virus encephalitis should always kept in mind, especially in patients
presenting with additional symptoms such as vomiting, altered mental status and/or focal neurological deficits. An initial
magnetic resonance imaging might be misleading if orthodontic appliances are in place. Initiation of treatment without delay
is crucial for neurologic outcome of herpes simplex virus encephalitis.
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Case report

A 14-year-old boy presented at our pediatric emergency
department with a 3-day history of unilateral frontal pulsatile
headache, nausea, vomiting, poor appetite, but without fever
at admission. The pain had not responded to oral pain medi-
cation. A magnetic resonance imaging (MRI) was performed
and showed no sign of intracranial tumor or ischemia.
However, the patient was wearing fixed orthodontic appli-
ances which caused artifacts in the area of the temporal lobes.
The patient was admitted for observation. On the next day,
the headache had improved, yet, on neurological examina-
tion, just before discharge was planned, the patient suddenly
showed oral automatisms and started fiddling with his clothes.

The electroencephalogram (EEG) showed a focal cerebral
dysfunction over the right hemisphere with a maximum over
the temporal lobe. No signs of meningism were present, but
the patient became more sensitive to light.

After lumbar puncture, which revealed clear, non-hemor-
rhagic cerebrospinal fluid (CSF) with 282 cells/uL (70%
lymphocytes), treatment with intravenous acyclovir (60 mg/
kg/day) and ceftriaxone (85mg/kg/day) for suspected
encephalitis was started immediately, and antiepileptic treat-
ment with oxcarbazepine was initiated.

Over the next few hours, the patient became somnolent and
was transferred to the pediatric intensive care unit (PICU)
where he had to be intubated. Despite antiviral medication,
mechanical ventilation and deep analgesic sedation, the cra-
nial computed tomography (CT) scan showed a progressive
brain edema of the right temporal lobe as well as multiple foci
of hemorrhage. The polymerase chain reaction (PCR) was
positive for herpes simplex virus type 1 (HSV-1, virus concen-
tration: 7.03 X 10 copies/mL, altona Diagnostics, Hamburg,
Germany) and human herpes virus 7 (HHV-7, virus concentra-
tion: ct: 35.5, in-house PCR). Therapy was extended by fos-
carnet (120mg/kg/day) and dexamethasone. Because of
persistent EEG abnormalities, lacosamide was added to the
antiepileptic therapy. Finally, the patient could be weaned
from mechanical ventilation after 2 weeks.

Onemonth after admission, repeated lumbar puncture
showed 28 cells/pL, proved negative for HSV-1 and showed
a very low HHV-7 concentration (ct: 37.1). Acute treatment
of acyclovir and foscarnet was discontinued, and oral pro-
phylactic acyclovir (16 mg/kg/day) was started. MRI showed
bilateral asymmetric signal alterations in both temporal lobes
and the frontobasal region (Figure 1), in the insular cortex
and cingulate gyrus on the right side and mild brain atrophy.
During the following weeks, the EEG and the patient’s clini-
cal condition improved gradually.

Neurologically, the patient showed a reduced vigilance
but was fully orientated. His speech was slow, he suffered
from amnestic aphasia, showed tongue fasciculations, as
well as dysdiadochokinesia of the left side. After intensive
neurorchabilitation of 7weeks, the patient could continue
his daily life activities. An EEG 5months after the acute

infection under antiepileptic treatment only showed a dif-
fuse slowing.

Immunological and genetic testing excluded an underly-
ing immunodeficiency of UNC93B, TLR-3, the innate
immunity and T-cells. Oral prophylactic acyclovir was con-
tinued until these results proved negative 9months after
diagnosis. Oneyear after the diagnosis, the patient was
attending regular school again, but achieved less well results
compared to the time before the encephalitis, he was seizure-
free, and the EEG was normal, while the patient was still
under antiepileptic treatment.

Discussion

HSV-1 and HHV-7 are neurotropic human DNA virus and
belong to the family of Herpesviridae.'? The HSV-1 sero-
prevalence varies widely among European countries, with
the lowest age-adjusted prevalence in Finland (52.4%) and
the highest in Bulgaria (83.9%).3

Despite the ubiquitous seroprevalence, a periodic reacti-
vation occurs only in 25% of the infected population. Herpes
encephalitis is a rare complication with an incidence of two
to four per million per year.* Immunocompromised people
are at increased risk. However, it is still not clear why some
apparently healthy individuals are more susceptible than
others.

In some previously healthy patients, a genetic etiology
with a mutation in the UNC93B gene could be detected.’ The
UNC93B protein is a transmembrane protein, crucial for the
transportation of endosomal toll-like receptors (TLRs),
which play a key role in the immune response to viruses. The
location and expression of TLR is highly regulated with
TLR-3 primarily expressed in central nervous system (CNS)-
resident cells. A disruption of the signaling induced by TLR-
3, when in contact with HSV, leads to a decreased antiviral
response especially in the brain, therefore to a predisposition
for HSV encephalitis (HSE). The antiviral response is not
only affected with a TLR-3 mutation but also if downstream
proteins such as UNC93B, TRIF, TRAF, TBK1 and IRF3 are
dysregulated.*® Our patient did not take any immunosup-
pressive medication neither did he report any atypical or
recurrent infections. Nevertheless, a genetic analysis for
UNC93B and TLR-3 was performed but proved negative.
Prophylactic antiviral medication was stopped after the
genetic results arrived.

Typical clinical manifestations of HSE include an altered
mental status (disorientation, confusion, behavioral changes)
for over 24 h, fever, seizures, headaches and focal neurologi-
cal deficits. The clinical presentation is often accompanied
by prodromal symptoms, such as upper respiratory tract or
other systemic infections.?

Our patient presented with the typical symptoms of head-
ache, nausea and vomiting. These symptoms increased the
likelihood for migraine as an alternative diagnosis, espe-
cially after the initial MRI did not reveal pathologic findings.
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Figure 1. Magnetic resonance tomography. Coronal (a) and sagittal (b) FLAIR images showing bilateral yet asymmetrical T2-
hyperintensities and mild swelling in the temporal lobes and the frontobasal region (thin white arrows). Axial T| MPRAGE image (c)
demonstrating cortical T |-hyperintensities in the right temporal lobe (block arrow) consistent with cortical laminar necrosis. Note the

hemorrhagic components (*) visible in the axial SWI sequence (d).

FLAIR: fluid-attenuated inversion recovery; SWI: susceptibility weighted imaging.

He was in a good general condition until he suddenly pre-
sented with a seizure, followed by rapid deterioration and the
necessity of admission to the PICU. This sudden decline
highlights the importance of rapid diagnosis and treatment of
HSE. Antiviral treatment with acyclovir is the most impor-
tant factor for favorable outcome and initiation of therapy
should not be delayed by diagnostic procedures.>’

Cranial MRI should be performed if possible, since it is
more sensitive than the CT, especially in the early course of
the disease.>® Typical signs of HSE are bilateral asymmetric
hyperintense lesions in the limbic system on T2-weighed
sequences, especially in the temporal lobes. Restricted

diffusion of the affected cortex, contrast enhancement and
hemorrhagic components may be seen. In the initial MRI,
these signs were missing, but the sensitivity of the imaging
was further reduced by orthodontic appliances. Since a sub-
stantial number of adolescents are treated with fixed ortho-
dontic appliances, such artifacts visible in MRI might be a
growing diagnostic problem.

Our patient’s CSF was not only positive for HSV-1, but
also for HHV-7, a ubiquitous virus that can be found in almost
everybody’s saliva and shows a tropism for lymphocytes and
neurons.’ Data derived from autopsies have also shown that a
significant proportion of asymptomatic adult brain tissue is
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PCR positive for HHV-7.' Most primary HHV-7 infections
are asymptomatic; some patients present with exanthema
subitum, but there have been reports about more severe cases
in immunocompromised patients.!" However, there are also
reports about neurological manifestations in previously
healthy children, such as febrile seizures'? or acute encepha-
litis, especially when the primary infection is delayed into
adolescence.'>!4

Foscarnet is considered to be the first-line treatment for
HHV-7 infections and has been added to acyclovir in our
case of concomitant infection.!* With acyclovir and foscar-
net therapy, the patient improved gradually, he could be
transferred to a rehabilitation unit and finally returned to his
normal daily life activities.

Conclusion

Our case highlights the fact that HSE might mimic migraine
and the importance to consider the possibility of HSE in
patients with headache and increased sensitivity to light and/or
seizures. An initial MRI showing no typical signs of HSE
might be misleading if orthodontic appliances are in place.
Despite a severe disease progression and extended lesions vis-
ible on MRI, the outcome of the patient can be good after rapid
initiation of treatment and extensive neurorehabilitation.
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