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Paediatric varicella zoster virus infection causing sudden hearing loss
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Abstract. Paediatric varicella zoster virus infection causing sudden hearing loss. Background: Paediatric sudden
sensorineural hearing loss (SSNHL) is a rare condition. Although most cases of paediatric SSNHL are idiopathic, many
viral infections can cause SSNHL.

Case report: A 12-year-old girl developed a high fever, otalgia, tinnitus and moderate SSNHL in her left ear. She also
developed vertigo and spontaneous horizontal nystagmus to the right. She did not have facial palsy or auricular vesicles.
Brain magnetic resonance imaging (MRI) was unremarkable. Serologic tests showed IgM positive for varicella zoster
virus (VZV). Prednisolone and valacyclovir were administered. The vertigo resolved and hearing improved in 10 days.
Hearing levels were completely recovered at three months after onset.

Conclusion: This case was a rare manifestation of paediatric SSNHL with recent VZV infection, which damaged the
vestibulocochlear nerve but did not cause facial palsy. It is important to identify viral causes of paediatric SSNHL, since
treatment options and prognosis differ according to the cause.

Introduction

Otologic manifestations of VZV infection typically
involve facial nerve palsy, acute vestibulocochlear
symptoms, and erythematous auricular vesicles
(Ramsay Hunt syndrome, RHS)." VZV infection
is important in the differential diagnosis of sudden
onset sensorineural hearing loss (SSNHL), because
this type of viral infection can be medically treated.
SSNHL in children is a rare condition compared
to congenital hearing loss in infants and SSNHL
in adults. It has been shown that the incidence of
SSNHL increases with age, with 11 per 100,000
cases under the age of 18 years and 77 per 100,000
cases at 65 years and older? The aetiologies
of paediatric SSNHL include idiopathic, viral,
anatomic malformations, Méniére’s disease, auto-
immune inner ear disease, perilymphatic fistula,
meningitis, noise trauma, ototoxic exposure, and
non-organic hearing loss.*** In one study, viral
causes accounted for 25% of this rare condition,’
including sensorineural hearing loss due to herpes
simplex virus (HSV), VZV, measles and mumps.

The clinical symptoms differ according to the
types of viruses. Paediatric SSNHL is an emergent
condition because the causes of SSNHL include
pathologies that may lead to serious consequences,
such as cerebrovascular accidents, suppurative
labyrinthitis and meningitis.***¢ Furthermore, if the
cause of SSNHL is identified, early and aggressive
treatment may resolve the patient’s hearing loss.
These issues apply in the case of SSNHL due to
VZV infection. A rare case of paediatric SSNHL
associated with recent VZV infection, which
presented distinctively with inner ear symptoms,
but without facial palsy, is reported. In the present
case, the diagnosis of VZV infection was made, and
the patient’s hearing recovered following treatment
with prednisolone and an antiviral agent.

Case report:

A 12-year-old girl developed a high fever with
sneezing and coughing. Oral azithromycin was
prescribed, and the fever resolved within a week.
The day after the fever resolved, she experienced
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tinnitus, otalgia and fullness in her left ear
She visited an otolaryngologist, and pure tone
audiometry showed left moderate sensorineural
hearing loss with normal otoscopic findings. On
the second day, she developed vertigo and nausea,
and the otolaryngologist observed spontaneous,
horizontal nystagmus towards the right side. The
hearing loss, vertigo and nystagmus persisted,
and she was admitted to the Department of
Otolaryngology in Okayama University Hospital
on the fourth day.

She had no previous history of VZV infections,
such as chickenpox and shingles. She also had
no personal or family history of autoimmune
conditions. She developed left otalgia, but arash and
vesicles on her auricles were absent. The pure tone
audiometry confirmed left moderate sensorineural
hearing loss with normal otoscopic findings
(Figure 1A). Spontaneous horizontal and rotatory
nystagmus towards the right side was observed.
The spontaneous nystagmus was exaggerated
under a blindfold during infrared charge-coupled
device camera observation. Except for the otalgia,
sensorineural hearing loss, vertigo and nystagmus,
no other neurological signs were observed. Brain
MRI showed no lesions in the central or peripheral
nervous system and the internal auditory canal. With
the initial diagnosis of SSNHL of peripheral origin,
intravenous prednisolone, tapered from 40 mg/day,
was given over seven days. On the seventh day, it
was noted that the serum IgM and IgG titres for
VZV were elevated in the serum sample collected
on the fourth day. The serology was negative for
mumps and HSV. Since recent VZV infection was
shown by the IgM titre, she was promptly treated
with oral valacyclovir (2600 mg/day over seven
days) (summarized in Figure 1B). Vertigo and
nystagmus gradually resolved to full recovery, and
the hearing threshold improved during the eight-
day hospitalization. She was then followed up at
the outpatient clinic of the university hospital. At
three months after onset, the left hearing levels
recovered to normal levels, equivalent to those on
the right side.

Discussion:
VZV infection and hearing loss

The current case was rare in that VZV infection
presented with vestibulocochlear symptoms, but
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Figure 1
Clinical course of hearing loss (A) and the treatment regimen
for VZV infection with prednisolone and valacyclovir (B).

A) A 12-year-old girl presents with moderate sensorineural
hearing loss in the left ear on the fourth day after sudden onset.
The hearing loss improves on the eighth day and is completely
recovered three months later.

B) After onset with otalgia, sensorineural hearing loss and
vertigo, VZV-IgM is positive in her serum collected on the fourth
day. High-dose prednisolone (tapered from approximately 1
mg/kg/day) and oral valacyclovir (approximately 75 mg/kg/
day) are given for the following nine days.

without facial nerve palsy. The patient experienced
otalgia but had no auricular vesicles.

In general, the primary clinical manifestation of
VZV infection is varicella. Latent VZV infection
persists in the geniculate ganglion of the facial
nerve after the primary infection. Reactivation of
VZV from the geniculate ganglion causes RHS:
i.e., the triad of an erythematous vesicular rash of
the external ear, facial paralysis, and hearing loss
and vertigo, which involve both the facial nerve and
the vestibulocochlear nerve in the internal auditory
canal (IAC).” The facial nerve contains sensory
fibres designated as the nervus intermedius, which
supplies sensation to the tympanic membrane,
external ear canal and concha of the auricle.®
Therefore, noxious stimuli to the nervus intermedius
in the IAC can cause otalgia. In some cases, VZV
infection can manifest with only facial paralysis
and inner ear disorders without the vesicular rash;
this is known as “zoster sine herpete”.'

In the present case, the pathologic mechanism of
the selective impairment of the vestibulocochlear
nerve may have included direct infiltration of VZV,
hematogenous VZV infection, and peripheral nerve
oedema in the IAC. Since this patient presented
with both sensorineural hearing loss and vertigo,
the anatomical site of the VZV infection was
thought to be more central than the spiral ganglion
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in the vestibulocochlear nerve. Both the spiral and
vestibular ganglions could have been affected by
VZV in this case. No other cranial nerve symptoms,
such as diplopia, and lower cranial nerve signs were
noted in this case, although it is reported that VZV
infection may affect multiple cranial nerves.’

Treatment for hearing loss due to VZV infection

In the present paediatric case of VZV infection with
otalgia and SSNHL, systemic glucocorticoid and
antiviral therapy was given to treat the sensorineural
hearing loss and vertigo. In previous publications,
high-dose glucocorticoid and antiviral therapy was
recommended for paediatric RHS."

Systemic glucocorticoids are widely used as
initial therapy after the onset of SSNHL. In 1980,
Wilson et al. proposed the use of oral glucocorticoids
for idiopathic SSNHL." It has been reported that
the vast majority (89%) of the members of the
British Association of Otorhinolaryngology -
Head and Neck Surgery prescribe glucocorticoids
to treat idiopathic SSNHL." In a clinical practice
guideline for SSNHL by the American Academy
of Otolaryngology-Head and Neck Surgery,
which was developed for SSNHL in adults, oral
glucocorticoids are evaluated as “an option” for
treating idiopathic SSNHL (typical dose: 1 mg/
kg/day). The American guideline recommends
intratympanic  glucocorticoids  for idiopathic
SSNHL patients who do not respond to initial
systemic glucocorticoids.” It is generally assumed
that, in the clinical practice of idiopathic SSNHL,
the sooner the treatment is started, the better the
prognosis will be. Pharmacological actions of
glucocorticoids include anti-inflammatory and
anti-oedema effects in the peripheral nervous
system. In the present paediatric case, the specific
cause of SSNHL was VZV infection. It is plausible
to conceive that prednisolone relieved the
inflammation and oedema in the vestibulocochlear
nerve and inner ear, which were caused by the viral
infection.

Oral valacyclovir was given in the present case
for VZV-related SSNHL. Acyclovir, valacyclovir
and famciclovir are antiviral medications that
treat the early symptoms of VZV infection. The
use of famciclovir is not established in paediatric
VZV infection. Valacyclovir is better absorbed
than acyclovir and is converted into acyclovir in
vivo. In cases of paediatric varicella zoster, oral
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valacyclovir at 75 mg/kg/day is approved in Japan.
Typical doses of acyclovir are 80 mg/kg/day orally
and 45 mg/kg/day intravenously.’

In the present case, the hearing loss and vertigo
resolved after treatment with prednisolone and
valacyclovir. Regarding the prognosis of hearing
loss, it has been reported that hearing levels
recovered completely in 66.6% of paediatric RHS
cases, compared to 37.7% of adult RHS cases."
In paediatric SSNHL patients, the recovery rate
was 55.2-63% following high-dose glucocorticoid
treatment. The recovery rate was lower in children
between four and 12 years of age than in adolescents
aged >12 years.*” In preventive medicine, it is
notable that highly effective vaccines are available
only for VZV among the human herpesviruses.

Conclusion:

SSNHL in children is rare and largely idiopathic.
Patients and parents need emotional support to
tolerate this frightening and uncertain condition.
This paper reports a rare paediatric case who
presented with otalgia and vestibulocochlear
symptoms due to a recent VZV infection, but
without facial palsy. In such paediatric SSNHL
cases with concomitant otalgia, close attention to
VZV infection should be paid, since the diagnosis
of VZV-related SSNHL leads to treatment with
high-dose glucocorticoid and antiviral therapy.
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