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Abstract: Varicella, or chickenpox, is a highly contagious disease transmitted by the varicella zoster virus
(VZV). Idiopathic sudden sensorineural hearing loss (ISSNHL) has been defined as a loss of at least 30 dB
over at least three frequencies on audiogram within three days and with an uncertain cause. Deafness caused
by varicella-zoster virus occasionally occurred in Ramsey hunter syndrome but associated with chickenpox is
rare. We present a case of an adult varicella infection with sudden deafness as the first symptom. The patient
begins with a sudden hearing loss in his left ear and developed fever 12 days later and skin rash 13 days later.
He was diagnosed as chickenpox and received treatment of oral famciclovir capsule 250 mg administrated
three times daily. After 2 weeks, at an outpatient follow-up the patient reported that while his scabs had
fallen off and he felt well, the sudden deafness in the left ear had not improved. This kind of cases are rare
and suggest the relationship between VZV and sudden deafness. Sudden deafness can be the first symptom
of chickenpox. In this study, we also reviewed pathogenesis, clinical feature and the epidemiological character

of chickenpox, the neurological complications of varicella zoster and the etiology of sudden deafness.
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Introduction

Varicella or chickenpox is an acute infection caused by
the varicella zoster virus (VZV). VZV is double-stranded
DNA virus which belong to the alphaherpes sub-family of
viruses which can both infect humans and establish long-
term dormancy in the dorsal root ganglion (1). The main
transmission route of primary varicella infection is contact
with respiratory secretions or the vesicle fluid of active
varicella patients (2) and while the incubation period from
infection to the onset of clinical symptoms is generally 10
to 21 days, patients are infectious and can transmit the virus
through droplets 1 or 2 days before the initial skin eruption (3).

Varicella mainly occurs in children under the age of
10 years in whom it presents as a blister pruritus rash which
begins on the trunk and gradually extends to the head, face,

and limbs. There are well-formed, contagious viruses in
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skin vesicles, which can form aerosols and transmit VZV
to others who have not been previously infected with VZV.
Concomitant symptoms include malaise, fever, fatigue,
and loss of appetite, and the illness usually lasts for one to
two weeks although complications including secondary
bacterial infection, pneumonia, encephalitis, hepatitis,
and Raynaud’s syndrome can occur. Adults and patients
with underlying diseases are more likely to have more
serious complications than children (4,5), including several
neurological complications (6-8). We report a case of a
previously healthy immunocompetent 38-year-old man with
sudden deafness as the initial symptom of varicella. This
kind of cases are rare and suggest the relationship between
viral infection and sudden deafness.

We present the following article in accordance with
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/apm-21-785).
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Figure 1 Photograph of the patient taken 1 week after rash onset.

Case presentation

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
The study was approved by the Ethics Committee of The
Second Affiliated Hospital of Shanghai University. Written
informed consent was obtained from the patient.

A previously healthy immunocompetent 38-year-old
male complained of a 2-day history of left sided hearing
loss, continuity low-key tinnitus, and mild vertigo. While
on physical examination, otoscopic examination was
normal, a pure-tone audiogram showed a hearing threshold
of 115 dB in the left ear and 20 dB in the right ear, both in
air and bone conducted pure-tone stimuli. Routine blood
examination revealed a white cell count of 16.2x10°/L,
neutrophil ratio 81.0%, lymphocyte ratio 11.8%, monocyte
count 1.15x10%/L, and monocyte ratio 7.1%, and an inner
ear magnetic resonance imaging (MRI) report excluded
middle ear and inner ear disease. A diagnosis of left ear
sudden sensorineural hearing loss was made, and medical
treatment consisted of the intravenous administration of
high dose steroids (intravenous drip of methylprednisolone
sodium succinate 40 mg) and peripheral vasodilators in
combination with the intravenous administration of dextran
and Batroxobin 5 BU intravenous infusion (10 BU for the
first time) every other day, for a total of three infusions.

Twelve days after admission the patient developed a fever
up to 38.6 °C and routine blood examination showed a white
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cell count of 9.1x10’/L, neutrophil ratio 78.6%, lymphocyte
ratio 11.5%, monocyte count 0.84x10°/L, monocyte ratio
9.3%, and CRP 15.1 mg/L. Thirteen days after admission,
the patient developed a vesicular skin rash over the trunk
that rapidly spread to the limbs, head, and face (Figure I).
The patient was diagnosed as chickenpox and then isolated
at home and received antiviral treatment of oral famciclovir
capsule 250 mg administrated three times daily. After
2 weeks, at an outpatient follow-up the patient reported that
while his scabs had fallen off and he felt well, the sudden
deafness in the left ear had not improved.

Discussion
Chickenpox

Primary VZV infection begins with the virus replication in
epithelial cell in the upper respiratory mucosa. According
to the model of VZV cell-associated viremia, VZV enters
the upper respiratory tract, replicates in the epithelial cells
and infects tonsil T cells, causing subclinical cell-associated
viremia about 4-6 days after infection. During viremia, the
virus spreads to the reticuloendothelial tissue for further
reproduction and is eventually transported to the skin and
mucosa. T cells play an important role in the process of
virus replication and transport (9).

Varicella mainly occurs in children under the age of
10 years. Prodromal symptoms including malaise, fever,
fatigue, headache, and loss of appetite may appear first and
skin rash usually appear in waves 14-21 days after infection.
Blister pruritus rash begins on the trunk and gradually
extends to the limbs, neck, head, and face. It can also
involve mucous membranes of oral, tonsil, gastrointestinal
tract, conjunctiva and vagina. The lesions turned into
pustules after 12 to 72 hours, which often break down
and form scabs. Pustules usually leave no sequelae after
the scars falling off, but if scratched, they can infected
by Staphylococcus or Streptococcus, and finally leaving
permanent scars. The main transmission route of primary
varicella infection is contact with respiratory secretions
or the vesicle fluid of active varicella patients. Infectivity
is strongest 1 to 2 days before eruption and gradually
decreases after scab. Adults and patients with underlying
diseases especially compromised immunity, congenital
immunodeficiency, transplantation, various treatments
for malignant or autoimmune disease are more likely to
have more serious complications than children without
underlying disease (4,5). The most common complications
include bacterial superinfection of skin (5%), encephalitis,
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Neurologic complications

Affected nerve

Herpes zoster

Any level of the neuraxis can be affected

Acute cerebellar ataxia Uncertain
Guillain-Barre’ syndrome Polyradiculopathy
Reye syndrome Uncertain

Myelitis Spinal cord

Optic neuritis Optic nerve
Meningoencephalitis Vasculopathy

Vasculitis

Large vessel unifocal granulomatous arteritis and small vessel

multifocal vasculopathy

Motor weakness

Ramsay-Hunt

Ophthalmoplegia

arm weakness

diaphragmatic paresis

Neurogenic bladder and loss of anal sphincter control
Autonomic dysfunction

Postherpetic neuralgia

Facial nerve

Oculomotor nerve

Brachial plexus

phrenic nerve

Lumbosacral Plexus

Visceral disease and chronic intestinal pseudo-obstruction

Any level of the neuraxis can be affected

pneumonia, cerebellar ataxia, and other unusual
complications such as hepatitis, nephritis, myocarditis,
thrombocytopenia (2).

Humans are the only reservoir of Varicella-Zoster virus,
and transmission rate is as high as 90% after exposure
to VZV. The most effective method of prevention is
vaccination. Varicella Vaccine (VV) is a live-attenuated viral
vaccine which was first developed in Japan in the early 1970s
(Oka strain). There are several licensed formulations of live
attenuated vaccines available now. Long-term protection
from the vaccination has been evidenced, the persistence of

antibodies can be up to ten years and efficacy is higher than
90% (10).

VZV complications of the nervous system

A literature review revealed that as a neurotropic virus,
VZV can cause complications of the nervous system (Zable 1)
(6,8). Autopsy studies of VZV in sensory ganglia dissected
from human tissues have found that the VZV genome
(approximately 2-9 copies per cell) is present in about 4%
of neurons during latency. When VZV replicates in skin
and dorsal root ganglia (DRG) xenografts, VZV genomic

© Annals of Palliative Medicine. All rights reserved.

DNA, viral proteins and virion production are detectable
in both neurons and satellite cells. VZV can also induce
fusion and polykaryocytes formation between differentiated
neurons and surrounding satellite cells which amplifies the
spread of VZV to neuronal cell bodies in the ganglion. Two
glycoproteins of VZV [glycoprotein E (ge) and glycoprotein
I (gD)] have functions that influence VZV pathogenesis in
DRG xenografts. Study found that VZV can replicate in
DRG in the absence of gl suggests that the requirements for
VZV infection of neural cells are less stringent than those
that are required for infection of T cells or the skin (11).
After primary infection, proliferative retrograde VZV
transport along the axons of the nervous system to the
neuron occurs, which can cause latent infection in the
neurons of the dorsal root or cranial nerve ganglia for years
even for decades. The virus maintains replication ability
during this latency period and when the host's immunity
decreases or is affected by other factors, VZV begins
centrifugal transport via axons of the nervous system,
reactivates, and causes recurrent disease (12).

The most common neurological complication after VZV
infection is herpes zoster, which mainly occurs in patients
over 60 years or those with compromised immune function
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and from which some patients develop chronic neuralgia
sequelae. The Ramsay-Hunt syndrome is associated with
deafness and is caused by reactivated VZV which was
previously latent in the sensory ganglion of the spinal and
cranial nerves. While the typical clinical manifestations
are herpes zoster oticus and lower motor neuron facial
palsy, because of the complex neural interactions involved
in the region, the trigeminal, facial, glossopharyngeal, and
vagus nerves can also be affected presenting as a range of
symptoms including hyperacusis, nausea, vomiting, vertigo,
and difficulty swallowing. While damage to the cochlea is
also perceived to cause deafness (13), sudden deafness as
initial presentation of the varicella is rare.

Etiology of sudden deafness

Idiopathic sudden sensorineural hearing loss ISSNHL)
has been defined as a loss of at least 30 dB over at least
three frequencies on audiogram within three days and with
an uncertain cause (14). Most cases are unilateral, with
bilateral simultaneous or successive involvement accounting
for only 0.4-4.9% of all ISSHL patients (15), and the
presenting symptom is often a feeling of fullness or blocked
ear, accompanied by tinnitus and dizziness (16,17). The
incidence in adults varies from 2 to 30 per 100,000 although
in Germany, an incidence of as high as 160 per 100,000
individuals per year has been reported (18,19). While the
pathogenesis of ISSNHL is not clear, microcirculation
disorder, autoimmune disease, cochlear membrane injury,
and viral infection (20) have been implicated in its onset.
Through examining the temporal bone pathology
of patients with ISSNHL, studies have found that the
pathological changes of specimens were similar to those of
known viral cochlear inflammation (21). There are three
potential mechanisms that have been proposed to explain
how a viral infection can lead to ISSHL. (I) The virus directly
infects the cochlea or cochlea nerve by a hematogenous
route, cerebrospinal fluid, or via soft tissue such as the middle
ear. (II) The latent virus in the inner ear is reactivated. (IIT)
The virus causes sudden deafness by the cross-reaction of
antibodies induced by the virus, or triggers the circulatory
ligand, leading to the activation of the stress pathway,
although the inner ear is not infected by the virus (22).
Serological studies have found that mumps IgM antibody is
present in the serum of some ISSNHL patients, which supports
the hypothesis that mumps virus causes the disease (23).
A viral labyrinthitis mouse model which is established by
inoculation of HSV-1 or HSV-2 into the middle ear, found
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that HSV induced sudden deafness and vestibular neuritis
and HSV antigen was detected in the vascular lamina of
mice. This study showed that HSV infection may leading
to sudden deafness by destroying the Corti organ and its
supporting structures (24).

Virus reactivation can also lead to sudden deafness,
with Ramsey hunter syndrome being the classic example.
A 33-year-old male presented with acute facial paralysis
following the onset of herpes vesicular disease in the
external auditory canal and then sudden deafness occurs
two weeks later. Serological tests showed elevated levels of
anti-HSV IgG and IgM (25). Another case is a 61-year-old
female with oral herpes disease developed bilateral hearing
loss. In the acute phase, the titer of IgM antibody, the
primary immune response antibody, was not significantly
increased, while the titer of IgG antibody, the re-immune
response antibody, significantly increased. These serological
markers indicate that the patient has experienced
reactivation of previously latent HSV-1 infection (26). Virus
infection was considered the most likely etiology of sudden
deafness in two case.

Viral infection can also activate the innate immune
system of the cochlea, leading to immune-mediated hearing
loss. A mouse models infected by cytomegalovirus found
that even though virus was completely cleared up, cochlear
hair cells still keep decreased, suggesting virus-induced
ISSNHL was the result of an immune response (27).

Evidence supporting sudden deafness caused by VZV is
as follow: (I) many studies had shown that viral infections
including those caused by the Herpesviridae family were
possible causes of ISSNHL; (II) varicella-zoster viruses,
including VZV and human herpesvirus, are human
neurotropic alphaherpes viruses. Ramsay Hunt syndrome
occurs by reactivation of the varicella-zoster virus in the
geniculate or facial nerves. Due to anatomical associations
with other cranial or cervical spinal nerves, various clinical
features can present, such as tinnitus, hearing loss, nausea and
vomiting, vertigo, and nystagmus (11). (III) Previous studies
have found cases of sudden deafness caused by chickenpox.
One case occurred in a 14-month-old child who developed
sudden deafness after the diagnosis of chickenpox (28).
Therefore, it was speculated that sudden deafness was the
prodromal first symptom after infection with VZV, although
antibody testing which may have confirmed the presence of
the virus was unfortunately not performed.

ISSNHL is a clinically common acute symptom in
otolaryngology. Although the incidence of ISSNHL has
increased around the world in recent years, the etiology of
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the disease is still unclear. This case suggests that varicella-
zoster virus is the possible pathogenic virus of sudden
deafness.
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