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Introduction:

Avg age for identification = 3 years
7-12% of newborns are at risk for hearing
impairment
1 out of 1,000 infants is born deaf

1994 Joint Committee on Infant Hearing
high risk indicators
endorsed universal screening by 3 months
early habilitation by 6 months

ETIOLOGY OF INFANT H.L.

Conductive
microtia, anotia
atresia,stenosis, cerumen
myringitis, perforation, myringosclerosis
Acute OM, ossicular malformation

HILDRENSE HOSRITARRCE A
ETNWA




Sensorineural Hearing Loss
(SNHL)

May be genetic, acquired, or unknown etiol.
May be present at birth (cong.) or delayed
50% of infant SNHL is genetic (HHI)

auto recessive 60-70%
auto dominant 20-25%
x-linked recessive 2-3%
mitochondrial <1%
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Hereditary Hearing Loss

1/3 of congenital hearing impairment is
associated with a syndrome
single gene defects with point mutations are
most common
mitochondrial DNA = high mutation rate
« sensitivity to ototoxic drugs

Hereditary congenital--syndromic
infant SNHL

Branchio-Oto-Renal (BOR)
auto dominant / var expressivity
1/40,000
clefts, preauricular pits, malformed pinnae,
polycystic kidneys, hypoplastic kidneys
unilateral or bilateral HL
* 30% conductive, 20% SNHL, 50% mixed

« probability of a newborn with a pit having hearing
loss = 1 in 200

Hereditary congenital--syndromic
infant SNHL

Waardenburg’'s sydrome
auto dominant

1/4,000
« up to 5% of all congenitally deaf

WS | has dystopia canthorum (WS Il does not)

hypertelorism, synophrys, prognathism, white
forelock (30-40%), heterochromic irises

HL= type | 20%, type Il 50% (SNHL)

Hereditary congenital--syndromic
infant SNHL

Pendred’s sydrome
auto recessive
5% of all infants with congenital SNHL
thyroid goiter (abnormal iodine organification)
« perchlorate discharge test confirms diagnosis

HL = present in most; usually bilateral SNHL
(high frequencies)

Hereditary congenital--syndromic
infant SNHL

Usher’s syndrome
auto recessive
50% deaf / blind population

progressive retinitis pigmentosa and
vestibulocerebellar ataxia
¢ USH 1 = profound SNHL with absent vestibular fxn
* USH 2 = moderate SNHL, normal vestibular fxn
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Hereditary congenital--syndromic
infant SNHL

Jervell and Lange-Nielsen syndrome
auto recessive
severe SNHL associated with EKG
abnormalities
 prolonged QT, large T
— sudden death (conduction defect)
— rx = beta blockers

« unilateral or bilateral SNHL

Hereditary congenital--syndromic
infant SNHL

Alport’s syndrome
x-linked dominant ; occasionally auto dominant
progressive glomerulonephritis
delayed progressive SNHL
« usually noted in 2nd decade / more severe in males
degeneration of the organ of Corti and stria
vascularis

Hereditary congenital--syndromic
infant SNHL

Oculo-auricular-vertebral spectrum
(hemifacial microsomia, Goldenhar synd)
sporadic
1/6,000

variable presentation= facial asymmetry,
colobomas, microphthalmia, microtia, anotia,
vertebral anomalies

50% with CHL +/- SNHL

Hereditary congenital--
nonsyndromic infant SNHL

2/3 of genetic HL is nonsyndromic
Michel’s aplasia
auto dom; complete bony/memb aplasia
severe SNHL
Mondini's aplasia
auto dom; 2nd most common
cochlea with 1.5 turns

mild to severe SNHL; may manifest in teens-
20s




Hereditary delayed-syndromic
hearing loss

Alport’s
Neurofibromatosis
NF1 and NF2
Otosclerosis
Osteogenesis Imperfecta
Osteopetrosis (Marble bone disease)
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Acquired Congenital SNHL

Prenatal

Infections (TORCHS)

Maternal exposure to ototoxic substances
« aminoglycosides
« thalidomide
 quinine
» chemo (cisplatin)

metabolic dz (eg hypothyroidism)

Acquired Congenital HL

Perinatal

prematurity risk factors

« anoxia, low birth weight (<1500 gms), congenital
infections, ototoxic meds, hyperbilirubinemia,
acidosis, prolonged mechanical ventilation

kernicterus (hyperbilirubinemia)
asphyxia
**up to 5% of NICU grads have SNHL**

Diagnostic Evaluation

Audiologic Evaluation
Universal vs high risk screening
Brainstem Auditory Evoked Response (BAER)
Otoacoustic Emissions (OAE)
Visual response audiometry (VRA)




Diagnostic Evaluation

Prenatal/Perinatal Hx
Infections (TORCHS, meningitis)
Maternal endocrinopathies (DM, thryoid dz)
Ototoxins
Prematurity
Anoxia
Hyperbilirubinemia
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Diagnostic Evaluation

PMHXx
infections (meningitis, mumps, measles, OME)
head trauma
ototoxins
neoplasms
consanguinity

Risk Indicators for Infant SNHL:

H heredity

E ear, nose, throat, jaw defects
A anoxia or low Apgar
R ototoxic drugs
| infections (pre- and perinatal)
N NICU grad

G growth retardation, prematurity
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Definition

Auditory neuropathyperipheral auditory disorder

characterized by intact sensory cell function within
the inner ear and abnormal neural activity emanating
from the auditory nerve

Characterized clinically hyintact otoacoustic
emissions (OAEs) and abnormal (poorly
formed/desynchronized/absent) auditory brainstem
responses (ABRSs)

Hypothesis

Potentialenvironmentatisk factors for AN would
be more prevalent in affected twins
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No known risk factors predisposing infants

to hearing loss

Absent:
Family history of deafness
Craniofacial dysmorphisms
Asphyxia
Sepsis or meningitis
Significant intracranial hemorrhage or
periventricular leukomalacia
Exposure to ototoxic therapies

Summary

All three index twins had a pattern of hearing test
results consistent with AN; their twin counterparts
were normal

No twins were extremely premature

Birth followed preterm labor or, twin-twin
transfusion, and intrauterine growth restriction of a
twin with hemodynamic compromise

There were no clear predisposing risk factors for
hearing loss

Summary

(continued)

Affected twins only had mild to moderate hyperbilirubinemia,
treated with phototherapy
All index twins had substantiaphysiologic instability
including:
RDS necessitating ventilation and surfactant therap
2 developed chronic lung disease requiring stettwdapy
2 had moderate feeding intolerance
All had multiple other complications of prematurityone, a risk factor
for AN
Two of the index twins had hydronephrosis, an ueeigd finding of
unknown significance

Conclusions

These cases of AN can occur in association with
multiple factors causing perinatgtysiologic
instability”

This can occur in the absence of known discrete
causes (i.e., severe hyperbilirubinemia)

Further study may elicit the most influential factors
underlying AN in neonates

Physical Exam

Ear exam

Stigmata of syndromes
cleft palate
white forelock, heterochromic irises,
synophrys
branchial arch anomalies
goiter
hemifacial microsomia, malar hypoplasia

Lab testing

FTA-abs

UA

BUN, Cr, Glucose

TFT's

TORCH titers

Imaging
20% of patients with SNHL have CT
abnormalities
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Additional thoughts.....

Infants with a severe SNHL should have a
consultation with an ophthalmologist
visual impairment often associated
double deficit is detrimental to future
development
A complete and detailed hx, exam, etc will
identify the etiology of an infant’'s SNHL in
50%

Habilitation of hearing loss

Amplification
Assistive listening devices
FM systems
Cochlear implants
as young as 12 months; younger?
Family education
Sign language

The Device:

Provides auditory sensation by converting
sound energy to electrical energy which
stimulates the VIII nerve
5 component parts

microphone

external speech processor

transmitter (outer coil)

receiver (inner coil)

electrode (or electrode arrray)
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Cochlear Implant Selection
Criteria:

Bilateral profound deafness

12 months of age or older

No radiological contraindications

No medical contraindications

Little or no benefit from conventional
amplification

Educational environment with strong
auditory/oral component

Cochlear Implant Selection
Criteria:

Appropriate individual and family
motivation

Appropriate expectations and support from
the family

Additional Factors...

Age at onset of deafness / duration of
deafness

speech / language development
Pre- versus Post-linguistically deaf
Special case of the adolescent candidate

Selection process:

Audiological evaluation
Medical Evaluation

Psychosocial evaluation
Amplification trial period




Surgical Procedure

Facial Nerve Monitoring

Location / Skin flap design

Bone work

Cochleotomy

Electrode placement
Perioperative care / hospitalization
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Postoperative Considerations

Cochlear implant safety

surgical and medical complications
« Venall, et al 2006 (272 patients)

* 159% overall complication rate

— 7% of patients required reimplantations ( dudewvice
failures)

— Failure secondary to electronic failures
Effects of long-term electrical stimulation

10
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Postoperative Considerations

Performance of children with cochlear
implants

sound detection

speech perception

lipreading enhancement
Cochlear implant rehabilitation and
programming

WNYT “The Battle Over Health Insurance”
11/11/2008

The Future

Genetic Testing / Screening
Connexin-26 testing (Richard Smith, lowa)
counseling families
Early identification and habilitation
Increased understanding / awareness of the
needs of the hearing impaired and deaf
culture




