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The First Two Papers of AN in 1966

~ KAGA & STARR~

In the same year of 1996, a new type of bilateral hearing disorders
which is auditory nerve disease and auditory neuropathy was

AUdltOry NeurOpathy SPectrum Dlsorders reported by Dr. Kaga, et al. and Dr. Starr, et al. in different papers.
and Cochlear [mplantation Auditory nerve disease paper was published in the Scandinavian
Audiology by Dr. Kaga and the auditory neuropathy paper was
published in the Brain by Dr. Starr. These two different terms are
considered to be identical in its pathophygiology.

Kimitaka Kaga, MD, PhD

National lnstitute of Sensory Organs, National Tokyo Medical Center

The Original Audiological Findings of A.N. Auditory Neuropathy Spectrum Disorders

The auditory nerve disease or auditory neuropathy in aduits is a disorder
characterized by mild-to-moderate pure-tone hearing loss, poor speech
discrimination, absent ABR but normal cochlear outer hair cell function
revealed by normai OAE and —SP of Electrocochleography.

Auditory Neuropathy Spectrum Disorders |
(ANSD) are a new classification which I
was proposed by Colorado Children’s
Hospital group in 2008 and defined as
normal otoacoustic emissions and
absent ABRs in newborns.

$ Case 1: 16yrs. M

Multi-si is and of
260 patients with Auditory Neuropathy/
Dys-synchrony {Auditory Neuvopathy

. Spectrum Disorder’}

Speech Audiogram ECochG " ABR

Auditory Neuropathy = Auditory Neuropathy Spectrum Disorders A List of Subtypes in Infants and Children with ANSD

ANSD
{ ) ~(lassified by Following Up DPOAE, ABR & COR~

Our Classification of ANSD in Tokyo Medical Center 2013

Numberof

| dbtype | Dlegnosk e s
Typel-a  Normalization 6 BW 640g, 700g, 1142g, 1694g
| Type l-aand I-b
i yp I-b  Normalization 3 BW 500g, Well Baby,
Brothers
Type I Typeli profound Hearing Loss 4 BW Well Babies, 819g,
R — . oy CHARGE Syndrome
Type lll-a ‘and lH-b Typelli-a  True ANSD 2 BW WellBabies
Hi-b Pseudo ANSD 2 BW 493g, 538g
Total 17




Type lis class;f ed into two subtypes.
Durmg the newborn age DPOAE (+) but no ABR ~
Intype I-a, DPOAE is constantly present but ABR changes ’co normal wave

conf guratlon and patients are able to acquire narmal hearmg and speech :

In this type I-b, waves of | and H are present. .

In this subtype; DPAOES are normal and ABRs become normai Iater and
patients are able to acquire normal speech and hearing.

During the niewborn age, DPOAE is preéent but ABR is absent. :
However, DPOAE disappears in the early infantile age and the patients manifest
profound heanng loss. Type Il is a good candidate of Cochlear Implant.
Atypical patient's data before and after cochlear lmplant are illustrated.
Early cochlea implant is very effective for speech and hearing aoqu:sn’non

i tANSD to profound heanng loss.

In this type IlI, whether true AN or pseudo AN? That is a question.

In the type Ill, normal OAE and absent ABR would not change with
development. However, type lil is divided into type lll-a and type Ili-b.
Type lll-a is good candidate of cochlear implant because of poor auditory
perception but type liI-b is not the candidate because children in this type
lHl-b are able to acquire speech and hearing without hearing aid or
cochlear implant in spite of normal OAE and absent ABR.

This is a typical case of type lli-a.

This boy's speech and hearing did not develop with heanng aid.

He underwent cochlear implant at age of three years. He was educated at
the auditory oral school for deafness. Seven years after cochlear implant,
he can speak very well now. The audltory tests reveal very good

speech perception,

{ Case5: Cl:3yrs.-> 1lyrs. M

Preaperative Data of Ct

[en——
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This is type lil-b. ;

In this group, children are able to hear and speak well naturally W|th
development although DPOAE is present and ABR is kabsent

Most patients are born with extremely low birth weight between 400g and
800g or well baby. The cochlear implant is contraindication in the type I1l-b
because they can hear and speak well with improvement of COR threshold
although DPOAE (+) and ABR (-) .

DPOAE / 9 days after birth Changesof COR
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Auditory Neuropathy Spectrum Disorders (ANSD);
Our classification in Tokyo Medical Center

Typel-a Normalization from absent ABR

I-b Normalization form Wave | & 1l of ABR

Type !l Disappearance of DPOAE and Change to profound
hearing loss. Cochlear implant candidate

Typelll  True Auditory Neuropathy
lii-a  Poor auditory perception, Cochlear implant candidate

I-b  Hearing auditory neuropathy
No indication of cochlear implant

Conclusion

N

. Type Il and type Ill-a are good candidates of cochlear
implant because of serious hearing problems.

2. Type l-a and type I-b and type llI-b are unnecessary
candidates of cochlear implants because of good hearing
and speech.

3. In ANSD, we should very carefully follow with
DPOAE, ABR and COR and wait for their development of
speech and hearing.
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