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Introduction
Pediatric hearing loss associated with virus etiology represents almost 2%, 
hereditary etiology causes the greater percentage (50%), other causes are the 
perinatal hypoxia, hyperbilirubunemia, drugs and infections, 21% haven’t been 
identified. All these viral causes are preventable with vaccines and thus, we may 
avoid severe problems like deafness and malformations.
The audiologic management of infants differs from that of adults in many ways, 
since a critical period exists for the development of the speech, language and 
cognition, in which the ability to hear plays an extremely important roll. The 
majority of infant with hearing impairment presents this condition in the first year 
of life, 2.8 of each 1000 new born present mild to moderate hearing loss and 1 of 
each 1000 born present bilateral profound hearing loss. If the infant presents some 
risk indicator (Table 1) this prevalence may increase in 3 to 5%.

Table 1. High-Risk Indicators of Hearing Loss

Birth to 1 month Toodler babies (1 month 24 months)

Familiar history of permanent sensorineural hearing loss 
congenital or during the childhood.

Suspicion of delay in hearing and/or language and 
development.

In utero infection (Toxoplasmosis, Rubella, Cytomegalovirus 
infection, Herpes)

Familiar history of hearing loss during the childhood.

Craneofacial Abnormalities
Physical features associated with syndrome known to include 
sensorineural or conductive hearing loss, or Eustachian tube 
dysfunction. 

Stigmata or syndrome associated with hipoacusia. Head trauma

Low birth weight (<1.500gr)
Bacterial Meningitis or other infections associated with 
hipoacusia.

Ototoxic drugs use in the Newborn or during pregnancy Ototoxic drug use.

Perinatal Hypoxia
Recurrent or persistent otitis media with effusion for at least 
3 months

Illness or condition requiring admission to neonatal intensive 
care unit for at least 48 hours

Neurodegenerative disorders (Hunter’s syndrome) or sensory 
motor neuropathies (Friederich’s ataxia)

Hyperbilirubinemia requiring Exchange transfusion.
In utero infection (Toxoplasmosis, Rubella, Cytomegalovirus 
infection, Herpes)

Bacterial Meningitis
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Classification
1. Congenital: Hearing loss that is present at birth (50%). 
They can be associated with a syndrome (when they present with other birth 
defects) and non-syndromatic when hearing loss is the only feature. 
In viral congenital deafness type the virus spreads into the placentary circulation. 
When the viral infection affects the embryonic period (weeks 3-8) will produce 
an embryopathy, after this period (fetal period: weeks 9-38) we define it as a fetal 
pathology.
2. Acquired:Deafness develops after birth. Hearing loss can be sensorineural, 
conductive or mixed when a child who has a sensorineural deafness also has a 
conductive loss.
Rubella and Cytomegalovirus cause sensorineural symmetrical and profound 
bilateral congenital deafness.
Mumps and the measles are related to cause unilateral acquired hearing loss. 
Other viral types are: Herpes simplex, influenza virus, Adenovirus type III, 
Epstein-Barr and HIV.
Rubella
Is the most important virus of inherited transmission and cause bilateral deafness. 
Is a spherical, single-stranded RNA virus in the Morbillivirus family. Its protein 
membrane envelope is important in its pathogenesis. Teratogenic potential seems to 
be greatest when exposure occurs during the first trimester of gestation, producing 
the well-known features as cataracts, deafness and cardiac malformation. 60% of 
the deaths attributable to rubella are caused by pneumonia. Therefore, congenital 
rubella syndrome involves: Deafness, Cardiac defects, Cataracts, Microcephaly, 
Hepatosplenomegy, mental and motor Retardation, interstitial pneumonitis, 
Encephalitis and low birth weight. Rubella produces sensorineural hearing 
loss, involves middle frequencies at moderate to severe level, and may lead to 
cochleosaccular changes, collapse of the Reissner membrane, stria vascularis, the 
organ of corti and tectorial membrane. 
Cytomegalovirus (CMV)
Belongs to the Herpes virus family, carrier of double-stranded DNA, is potentially 
pathogenic and once it has invaded the organism, he remains latent in human cells. 
The new born becomes infected during the childbirth of the mother who has the 
CMV in vaginal secretions or by the antigenic transference during breast feeding, 
still in presence of protective antibodies. Children of immune mothers just as likely 
to develop congenital CMV as children of nonimmune mothers, suggesting that the 
virus is reactivated.60-70% of pregnant women have positive CMV titers, but only 
10% of infants born to these mothers will have CMV infection. 90% of infected 
infants are asymptomatic at birth and only 10% of these will have hearing loss 
on later testing.30-40% that survive will have sensorineural hearing loss. Other 
fi ndings in symptomatic infants are microcephaly, hepatosplenomegaly, mental 
retardation, palatal abnormalities, intracerebral calcifi cations, jaundice, low birth 
weight.
Mumps
It is the most frequent virus causing acquired deafness, generally sensorineural 
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unilateral hearing loss with an incidence of 5 in 100.000 live births. From 
paramyxovirus group, which include influenza and parainfluenza, single-stranded 
RNA. It has predilection to infect the Reissner membrane, tectorial membrane, 
stria vascularis and utricular-saccular basal cells. The virus spreads into the stria 
vascularis, then to perilymph, producing intralabyrinth fibrosis, with degeneration 
of the organ of corti and affectation of the basal region.
Measles
Is a spherical, nonsegmented, single-stranded RNA virus in the Morbillivirus 
family. Cause acquired and abrupt onset of moderate to severe bilateral permanent 
sensorineural loss, greater in high frequencies and often associated with vertigo 
(70%)in small children patients (<12 months).The virions enter the cell by binding 
to the human cellular receptor CD46, fusing with the membrane, and releasing 
the nucleocapsid into the cytoplasm. The viral replication takes approximately 24 
hours. Hearing loss occurs at time of maculopapular rash. The patient complaint 
of fever, anorexy, conjunctivitis, otitis media, pneumonia, Koplik spots and 
lymphopenia. 
Herpes simplex
Has a double-stranded DNA. Monoclonal antibodies technique differentiates 2 
immunologically types. A genital herpetic infection of the pregnant mother is the 
cause. Type II is more frequent in a 75% and the placenta is the pathway of viral 
spread. They produce labyrinth damage and meningoencephalitis.
Adenovirus type III
Jafe and Maassab (1967) demonstrated their pathogenesis and injury to respiratory 
tract, particulary adenoids, reaching the ear directly. 
Epstein-Barr
Belongs to Herpes viridae family, double-stranded DNA. It penetrates the organism 
and reach the epithelial cells of the salivary glands, soon it invades lymphocytes 
B and activates lymphocytes T. Gregg and Shaeffer (1964) demonstrated deafness 
associated with Epstein-Barr infection. Spleen, liver, lungs, SNC, heart and bone 
marrow seems to be the most injured.
HIV
Is a Retrovirus, related to sensorineural congenital and acquired hearing loss. 
Produce deafness in 62% of HIV patients. Otologic complaints seen in AIDS may 
be effect of HIV alone or a combination of the effects of HIV infection coupled 
with opportunistic infections and/or possible toxic effects of certain therapeutic 
agents. HIV appears to be neurotropic and lymphotropic. The impairment of the 
immune system renders the host susceptible to opportunistic infection like virus, 
fungi, protozoas and bacteria. HIV is associated with these pathologies: Ramsay-
Hunt Syndrome, Kaposi’s Sarcoma (with affection of mastoides and external 
ear), Gradenigo’s Syndrome (Aspergillus infection), progressive multifocal 
leukoencephalopathy, Pneumocistis carinii infections, Otosyphilis (fluctuating, 
asymmetric or sudden hearing loss).

Diagnosis
Subsequent to an exhaustive clinical examination and evidence of deafness 
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we made the following workout to make the correct functional, structural and 
etiologic diagnosis in a pediatric patient with hearing loss:
1. Laboratory testing: Complete hematology, ESR, HIV, VDRL, FTA-ABS, 
thyroid hormones, Serum glucose, Coagulation test, CSF. Viral proteins, Type 
IgM or IgG antibodies for each virus, Complement, crossed reaction antibodies. 
Antibodies against internal ear.
2. Audiological evaluation: Otoacustic emissions (OAEs), Auditory brainstem 
responses (ABRs), Audiometry, visual reinforcement audiomeetry and 
tympanometry.
3. Radiology: CT scan of the ear with emphasis in the cochlea. We search for 
permeability, congenital ossification and malformations.
Cochlear MRI: With three-dimensional reconstruction of the cochlea looking 
for the integrity of the cochlear nerve and the auditory pathway as well as 
malformations of CNS.
Treatment
1. Medical: Antiviral agents and oral steroids.
Antiviral agents may be beneficial within 72 hours after the onset of infection 
in the inflammatory phase. Acyclovir, Valacyclovir and Famciclovir, are a DNA 
polymerase inhibitor. Orally administred cortico-steroids are commonly used in 
the supression of inflammatory response.
2. Surgical: Cochlear implant benefits a child with a cochleopathy , brainstem 
implant benefits pediatric patient with neuropathy hearing loss. Evaluation of the 
auditory pathway is mandatory before this procedure.
3. Prostetic: Child with sensorineural hearing loss benefits from a Hearing aids 
uni and/or bilateral. 
4. Preventive treatment: Parental counseling, family screening for deafness, 
Search for parental risk factors, pregnancy follow-up, High-risk pregnancy 
factor control, new born auditory screening, prevent otologic and respiratory 
infections, Early treatment of sexually transmitted diseases, breast feeding, 
vaccination, auditory protection and avoiding ototoxic drugs. Avoid swimming 
pools in patients with a unique functional ear. Permanent audiologic, language 
and cognition evaluation.
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