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1946

o “Health is a state of complete physical, mental and social well-being and not
merely the absence of disease or infirmity.”
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Definition in International Classification of Impairments, Disabilities, and Handicaps

(ICIDH) 1980 (in the context of health experience)
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Any loss or abnormality of psychologic, physiologic, or anatomic structure or
function
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Impairment
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Any restriction or lack resulting from an impairment of the ability to perform an
activity in the manner or within the range considered normal for a human being
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Disability
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A disadvantage for a given individual, resulting from an impairment or a disability,
that limits or prevents the fulfillment of a role that is normal (depending on age,
seX, and social and cultural factors) for that individual
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Handicap

ICIDH 1980 alad &8leYly jaally Jal ool Caviaill 1(1) A3, Jsaall



DISEASE or
DISORDER —>IMPAIRMENT—> DISABILITY—>HANDICAP

(intrinsic \ —
situation (exteriorized) (objectified) (socialized )

ICIDH 8leYls jaally caecall/all Joal) Casioaill EAN aaliall masd laniags (o (2) a8y JSa

3 handicap 48\ sl /5 disability jaall jskis e S (155 aseiall 138 8 b il
Al () (gl LAam — e 54 b ADle JSGus 4ol impairment JIA)lfcaniall d5ag g8 (il



ICIDH-2 (1997)
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Any loss or abnormality of body structure or of a physiologic or psychologic Impairment
function (essentially unchanged from the 1980 definition)

A1 el (ggieeas iUl Al dlaialg dank |  Jaldal

The nature and extent of functioning at the level of the person Activity
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The nature and extent of a person’s involvement in life situations in relationship Participation
to impairments, activities, health conditions, and contextual factors
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Needs help and Confined to
carers wheelchair
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Can't see or hear
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Poor jobs prospects

B
Bulldings designed
badly
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Isolated families
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Inaccessible
transport
No parking place
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Stairs not ramps

No lifts
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Special schools
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Discrimination
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Few sign language
interpreters
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Definition (in the context of social model of disability)
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Impairment is an individual’s physical, sensory or cognitive difference. (for Impairment
example, being blind, experiencing bipolar, having M.5. or a leaming difficulty).
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Disability
Disability 1s the name for the social consequences of having an impairment. o
People with impairments are disabled by society, so disability 1s therefore a social
construct that can be changed and removed.
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Definition (in the context of Biopsychosocial Model of Disability)
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a general term encompassing the total universe of human life domains,| Well-being
including physical, mental and social aspects, that make up what can be called

a “good life”. Health domains are a subset of domains that make up the total
universe of human life.
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(ICD-10) 8yalall daslyall— eyl Jsall sl Health
: 4 i : g - conditions
is an umbrella term for disease (acute or chronic), disorder, injury or trauma.

A health condition may also include other circumstances such as pregnancy,
ageing, stress, congenital anomaly, or genetic predisposition. Health
conditions are coded using ICD-10.
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1s an umbrella term for body functions, body structures, activities and

participation. It denotes the positive aspects of the interaction between an
individual (with a health condition) and that individual's contextual factors
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Functioning

Il[:E'ﬂ"i.-']-IEI-ﬂ]]lEﬂtEll and personal factors).
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15 an umbrella term for impairments, activity limitations and participation
restrictions. It denotes the negative aspects of the interaction between an
individual (with a health condition) and that individual's contextual factors

Disability

(environmental and personal factors).
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is a loss or abnormality in body structure or physiological finction (including| 1Mpairment
mental functions).
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15 the execution of a task or action by an individual. It represents the individual Activiti
: - ctivities
perspective of functioning.
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are difficulties an individual may have in executing activities. Activity
limitations
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is a person's involvement in a life situation It represents the societal| FParficipation
perspective of functioning.
i) slall pliagl & 4Slhe die (ad 2l dals Sl JSLEA o) debluall (ald
are problems an individual may expenience in involvement in life situations.| Participation

resirictions
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are the factors that together constitute the complete context of an individual’s

life. There are two components of contextual factors: Environmental Factors
and Personal Factors.

Az BRI Lalgall
Contexiual
factors
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refer to all aspects of the external or extrinsic world that form the context of
an individual’s hife and, as such, have an impact on that person’s functioning.
Environmental factors include the physical world and its features, the human-
made physical world, other people in different relationships and roles,
attitudes and values, social systems and services, and policies, rules and laws.
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Environmental
factors
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are contextnal factors that relate to the individual such as age, gender. social
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Personal factors

status, life experiences and so on.
Dol e gy o Ll (Za Ally Gad ) Ay 5agasall Jalgall IS o
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are factors in a person’s environment that, through their absence or presence, Facilitators
improve functioning and reduce disability.
el illagll 30 &) Barriers
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Convention on the Rights of Persons: with Disabilities
(CRPD) Model of Disability
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Approaches to disability
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Approaches to disability
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Approaches to disability
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Approaches to disability
The human Rights Approach: (! (g8 o ailill gl rlay
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Exclusion: the act of not allowing someone or something to tak part in an activity or
to enter a place.
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Segregation: the policy of L’Eeping one group of people apart from another and treating
them differently, especially because of race, sex, or religion.
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Integration: the action or process of successfully _}Jmmg or mixing with a different
aoroup of people.
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Inclusion: the act of including someone or something as part of a group, list, etc.
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The rehabilitation 15 “a set of interventions designed to optimize functioning and reduce disability
in individuals with health conditions in interaction with their environment”.
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What exactly is aural rehabilitation?

“To answer to this question can conceivably include every aspect of audiology, education, and speech-
language pathology for adults and children who have hearing loss and related services for their family
members Under the rubric of aural rehabilitation may fall any of the following ropics: identification,
quantification, and diagnosis of hearing loss and other hearing-related communication difficulties,
assessment of visual-only and audiovisual speech recognition, selection and fitting of listening devices,
speechreading and auditory training, patient and family counseling, psychosocial support, follow-up
services, communication strategies training, //'terag/ promotion, speech and /anguage therap)/, classroom
management, parent instruction, sign language instruction, noise protection, workplace accommodations,
and school and nursing home in-services. The threads that run through the various services and thar unify
them into the discipline of aural rehabilitation include an emphasis on understanding and addressing the
needs of patients who have hearing loss and their family members and an emphasis on ensuring that
patients and their communication partners achieve maximum communication success in their everyday

. V4
environmentis.

Nancy Tye-Murray, Professor
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Aural rehabilitation: is intervention aimed at minimizing and alleviating the communication difficulties
associated with hearing loss.
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O Conversational ﬂuency relates to how smoothly conversation unfolds.
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O Hearing-related disability is a loss of function imposed by hearing loss. the term denotes a

multidimensional phenomenon, and may include pain, discomfort, physical dysfunction, emotional
distress, and the inability to carry out typical activities.
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Those Whom We Serve

O Children who receive aural rehabilitation services are often referred

to as students, especially in the context of an educational setting.

O Terminology for adults who receive services is more variable and

includes patients, clients, and consumers.



The World Health Organization (WHO) and Hearing-related Disability

A body structure, as defined by WHO,
is an anatomical part of the body, such

as organs (e.g., the cochlea), limbs, and
their components.

Body functions are physiological
functions of body systems, including
psychological functions.

Health
ccondition

AA\

A 4

Body function
and
body structure

A
¥

Activity

A

Y

Environmental
factors

Y

Participation

Personal
factors

An activity is the execution of a task or
action by an individual; it is an endeavor
that a patient wants or needs to do

with hearing (e.g., alerting to sound;
recognizing speech).

Participation is involvement in

a life situation; it represents the
societal perspective of functioning
(e.g., participating in a dinner table
conversation).

FIGURE 1-2 The International Classification of Functioning, Disability and Health (ICF) that is utilized and
promulgated by the World Health Organization (WHO). The ICF provides an international common language and
conceptual framework for considering the effects of a health condition on functioning, disability, and health.
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O An activity limitation is a change at the level of the person brought about by an impairment
at the levels of body structure (e.g., loss of hair cells in the cochlea) and function (e.g., loss of an
ability to discriminate pitch); for example, a patient may no longer be able to engage easily in

casual conversation.

O A participation restriction is an effect of an activity limitation that results in a change in the

broader scope of a patient’s life; for example, a patient may avoid social gatherings.
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FIGURE 1-1. A model of hearing-related disability.
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Communication partners of persons who have hearing loss may experience:

O Difficulties in communicating with their partners in background noise

O Difficulties in coping with the high volume of the television set

O Annoyance as to having to respond on behalf of their partners and having to repeat or

cIarify their utterances during conversations
O Similar levels of frustration and irritation as their partner
O Irritation during one-on-one conversations and group conversations

O Asimilar degree of reduced social interactions

Frequent
communication
partners are persons
with  whom another
often converses, such as

a family member.
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Participation Restrictions: A Very Famous Case Study

Ludwig van Beethoven began to suffer hearing loss and chronic tinnitus at
the age of 26 years, making it difficult for him to hear his music (activity
limitation) and play the piano before an audience (participation
restriction). At the age of 28 years, he sent this letter to his two brothers,
carl and Johann. despite his enormous success as a composer, Beethoven
still suffered the participation restrictions imposed by significant hearing
loss:

though born with a fiery, active temperament, even susceptible to the
diversions of society, | was soon compelled to isolate myself, to live life
alone. If at times | tried to forget all this, oh how harshly was | flung back
by the doubly sad experience of my bad hearing. Yet it was impossible for
me to say to people, “Speak louder, shout, for | am deaf.”

17



Participation Restrictions: A Very Famous Case Study

... Ah, how could | possibly admit an infirmity in the one sense which ought to
be more perfect in me than others, a sense which | once possessed in the
highest perfection, a perfection such as few in my profession enjoy or ever have
enjoyed. oh | cannot do it; therefore, forgive me when you see me draw back
when | would have gladly mingled with you. My misfortune is doubly painful
to me because | am bound to be misunderstood; for me there can be no
relaxation with my fellow men, no refined conversations, no mutual exchange
of ideas. | must live almost alone, like one who has been banished; | can mix
with society only as much as true necessity demands. If | approach near to
people a hot terror seizes upon me, and | fear being exposed to the danger that
my condition might be noticed.

(Beethoven, 1802)
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Any Question is welcomed
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An unserved population refers to
a group of patients in need of but
not receiving services.

An underserved population is a
group of patients receiving less
than ideal services.

Many individuals who have hearing loss are unserved or underserved.
Unserved means this population is a group that is not served as a result of
policy, practice, or environmental barriers. Underserved denotes a popula-
tion that is inadequately served, in part because of:

e & o @

A dearth of outreach and immediate or extended support services
The attitudes of service delivery personnel

The lack of reimbursement policies for aural rehabilitation
Communication or environmental barriers
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COMPONENT DESCRIPTION

Diagnostics and quantification
of hearing loss

Assessment of the hearing loss and speech-
recognition skills

Provision of appropriate
listening device

Provision of hearing aid(s) or tactile aid listening
device or participation on a team that results in
cochlear implantation and follow-up services

Provision of appropriate assistive

Explanation and dispensing of devices that

listening devices (ALDs) supplement or replace a hearing aid or that
serve to lessen hearing-related communication
difficulties

Auditory training Structured and unstructured listening practice

Communication strategies
training

Teaching of strategies that enhance communication
and minimize communication difficulties (facilita-
tive strategies, repair strategies, environmental
management)

Informational/educational
counseling

Instruction about normal hearing, hearing loss,
listening device technology, speech perception,
available services
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DESCRIPTION

COMPONENT

Personal adjustment counseling Intervention to enhance the management and
acceptance of hearing loss and communication
difficulties

Psychosocial support Addressing the psychological and social impact of

hearing loss on the person with hearing loss, family,
and friends (may include stress management and
relaxation techniques)

Frequent communication partner Communication training for the spouse, partner,

training family, friends, or co-workers |

Speechreading training Training speech recognition via both auditory and ‘
visual channels

Speech-language therapy For children primarily, training that emphasizes

developing strategies to monitor one’s own speech
production and developing vocabulary, syntax, and
pragmatics

In-service training Specialized training for other professionals, such as
teachers in the public school system or caretakers
In senior citizen centers




Aural Rehabilitation Versus Audiologic Rehabilitation

Aural habilitation is intervention
for persons who have not
developed listening, speech,

and language skills.

Habilitation

Audiologic rehabilitation is a V

term often used synonymously e I" S U S

with aural rehabilitation or aural

habilitation; it may entail greater R h b : I : .
emphasis on the provision and e a I lta t I O n
follow-up of listening devices and

less emphasis on communication

strategies and auditory and
speechreading training.
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| What is the severity?

—
When did the loss begin?

S E—rr— = T

What is the cause?

How quickly has the
loss progressed?
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Minimal hearing loss L pew 423i:16 =25 dBHL .1
Mild hearing loss caas aaw 123i:26 — 40 dBHL .2
Moderate hearing loss Lwsic paww j23i:41 — 55 dBHL .3
Moderately severe hearing loss .o ) biwsio aaw 255:56 =70 dBHL .4
Severe hearing loss .o pew 22::71 —90 dBHL .5

Profound hearing loss e aow 23::91 + dBHL .6



A label of acquired implies the
hearing loss was incurred after
birth.

Perilingual refers to a hearing Postlingual refers to a heafipg
loss acquired during the stage of loss incurred after the acquisition

A label of congenital implies the

hearing loss was present at birth

Prelingual refers to a hearing

loss acquired before the -
acquisition of spoken language. acquiring spoken language. of spoken language.
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postlingual distinction may be further divided into four additional cohorts.
These are:

Prevocational (around the ages 5~17 years)
Early working age (18—44 years)

°

»

® Later working age (45-64 years)

© Retirement age (65 years and older)

Depending on a patient’s membership in a cohort, his or her aural rehabilita-
tion needs may vary. For instance, someone who is prevocational may ben-
efit from having a special amplification system available in the classroom,
and the child’s family may benefit from communication strategies training,
Another person of later working age, someone who before hearing loss may

have been able and competent in every respect, may require personal adjust-

ment counseling and even psychosocial support to accept his or her change
in abilities.

11



Infants & Toddlers

* Advances in neonatology and critical-care medicine have led to better survival rates of high-risk babies.

* Infants who might have died in earlier times now survive, often with a myriad of medical conditions that

might include hearing loss.

®* Families of babies who have hearing loss desire and expect assistance and support that will enable their

children to grow up and achieve their full potential.

®* Public policy reflects these trends. There is now a greater emphasis on earlier identification and service

provision foryoung children who have hearing loss.

12



School-Age Children

* Once children enter school, they face the challenge of learning how to read and mastering

academic material.

* They encounter new independence away form the home. Friends and classmates become
increasingly important, and often, Iearning how to communicate effectively with their peer

group becomes a high priority.

® Services for children and teenagers may include educational planning, accommodation in the
class room, including the use of assistive technology, and support in transitioning from

elementary school to secondary school to postsecondary school settings.

13



Adults

* |ndividuals in the center of the life cycle also may desire aural rehabilitation services.

* They have learned that, with appropriate support, they can make meaningful contributions

both in the workplace and in their communities.

14



Older Persons

Age-related hearing loss is affecting an increasing percentage of people.

®* These individuals often are unwilling to, nor should they be expected to, sit on the sidelines of life because they

are unable to communicate with those around them.

* They have a demand for services that will enhance their ability to communicate with their families and friends,
to participate in community activities and volunteer work, and to stay in touch with their world via multimedia

technology.

Some desire to continue in their professional careers and postpone retirement. With increased awareness of
preventative medicine routines and a growing sophistication in medical practice, an ever-growing number of
older persons are Iiving Ionger, and many have few health problems other than hearing loss that restrict their

day-to-day functioning

15



Family and Frequent Communication Partners

* Aprimary goal of any aural rehabilitation plan is to develop and enhance communication

between the person with hearing loss and his or her family and communication partners.

* Implicitly, this goal suggests that the plan must target nor only the individual, but also the

people with whom the individual interacts during everyday activities.

® For an adult patient, the aural rehabilitation might include those persons in the home,

social/avocational settings, and the workplace.

®* For a child, the plan might target the communication partners in the school system, social

and extracurricular activities, and the home.

16



Children Versus Adults

Adult Child

Vocational . Educational .

Social/
Extracurricular

Sociall
Avocational
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Family and Frequent Communication Partners

®* Communication partners of persons with hearing loss can acquire techniques for optimizing

communication.

* For example, a wife may learn how to speak slowly and clearly so that her husband might better speechread

her vocalizations.
* Afather might develop techniques for stimulating conversation between himself and his son.

® |n addition, communication partners sometimes need additional support from a speech and hearing

professional.
* A mother may need personal adjustment counseling as she reconciles herself to her baby's hearing loss.

* Ahusband may need to adjust to the changed hearing status of his wife who may have just received a

cochlearimplant

18



Knowledge and skills for audiologists providing aural
rehabilitation (AR) services

O General Knowledge

General psychology; human growth and development; psychosocial behavior; cultural and Iinguistic diversity; biological,

physical, and social sciences; and qualitative and quantitative research methodologies

O Basic Communication Processes

A. Anatomic and physiologic bases for the normal development and use of speech, language, and hearing (including

anatomy, neurology, and physiology of speech, language, and hearing mechanisms).
B. Physical bases and process of the production and perception of speech and hearing .

C. Linguistic and psycholinguistic variables related to the normal development and use of speech, language, and
hearing (including linguistics [historical, descriptive, sociolinguistics, sign language, second-language usage],
psychology of language, psycholinguistics, language and speech acquisition, verbal learning and verbal behavior,
and gestural communication)

D. Dynamics of interpersonal skills, communication effectiveness, and group theory

19



Special Areas of Knowledge and Skills

O Auditory System Function and Disorders

Aldentify, describe, and differentiate among disorders of auditory function (including disorders of the
outer, middle, and inner ear; the vestibular system; the auditory nerve and the associated neural and
central auditory system pathways and processes)

O Developmental Status, Cognition, and Sensory Perception

A Provide for the administration of assessment measures in the client's preferred mode of communication

B. Verify adequate visual acuity for communication purposes

C. Identify the need and provide for assessment of cognitive skills, sensory perceptual and motor skills,
developmental delays, academic achievement, and literacy

D. Determine the need for referral to other medical and nonmedical specialists for appropriate
professional services

E. Provide for ongoing assessments of developmental progress

20



Special Areas of Knowledge and Skills

O Audiologic Assessment Procedures.

O Speech and Language Assessment Procedures

O Evaluation and Management of Devices and Technologies for Individuals with Hearing Impairment (e.g.,

hearing aids, cochlear implants, middle ear imp|ants, implantable hearing aids, tinnitus maskers, hearing

assistive technologies, and other sensory prosthetic devices)

O Effects of Hearing Impairment on Functional Communication:

1.
2.
3.
4.

Identify the individual's situational expressive and receptive communication needs
Evaluate the individual's expressive and receptive communication performance
Identify environmental factors that affect the individual's situational communication needs and performance

Identify the effects of interpersonal relations on communication function

O Effects of Hearing Impairment on Psychosocial, Educational, and Occupational Functioning

21



Aural Rehabilitation Case Management

Use effective interpersonal communication in interviewing and interacting with individuals with hearing
impairment and their families

Describe client-centered, behavioral, cognitive, and integrative theories and methods of counseling and their
relevance in AR

Provide appropriate individual and group adjustment counseling related to hearing loss for individuals with hearing
impairment and their families

Provide auditory, visual, and auditory-visual communication training (e.g., speechreading, auditory training,
listening skills) to enhance receptive communication

Provide training in effective communication strategies to individuals with hearing impairment, family members,
and other relevant individuals

Provide for appropriate expressive communication training

Develop and implement an intervention plan based on the individual's situational/environmental communication
needs and performance and related adjustment difficulties

Develop and impIement a system for measuring and monitoring outcomes and the appropriateness and efficacy of
intervention

22



Interdisciplinary Collaboration and Public Advocacy

O Collaborate effectively as part of mu|tidiscip|inary teams and communicate relevant

information to allied professionals and other appropriate individuals

OPlan and implement in-service and public—information programs for allied professionals and

other interested individuals

OPlan and implement parent-education programs concerning the management of hearing

impairment and subsequent communication difficulties

23



Hearing Conservation/Acoustic Environments

O Plan and implement programs for prevention of hearing impairment to promote identification and
evaluation of individuals exposed to hazardous noise and periodic monitoring of communication

performance and auditory abilities (e.g., speech recognition in noise, localization)
O Identify need for and provide appropriate hearing protection devices and noise abatement procedures

O Monitor the effects of environmental influences, amplification, and sources of trauma on residual auditory

function

O Measure and evaluate the environmental acoustic conditions and relate them to effects on

communication performance and hearing protection

24



Any Question?
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Carhart 1951: The most important sound and speech
dimensions are:
1. sensitivity (how faintly can one hear).
2. clarity of sound in quiet.
3. clarity in noise.
4. tolerance (how loud can sound be without
becoming a problem).
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All Hearing Aids Are Alike

1. Sound goes in the Microphone.

2. Sound gets amplified.

3. Sound comes out the Speaker into your Ear
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 Behind-the-ear (BTE) hearing aids

« In-the-ear (ITE) hearing aids
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Technology

» Analog: Settings and Sound are both processed via analog
technology.

» Digital Programmable: Settings are processed digitally,
Sound is processed via analog technology.

» Full Digital: Both Settings and Sound are processed
digitally.

Opinion: Full Digital is now best in most
cases, but not the miracle that some imply.




Features

o Volume Control Opinion: Learn

o Telecoil what these

o Multiple Microphone Directionality features can do to
o Compression help your patient

o Clipping to hear better.

o Direct Audio Input

o FM

o Bluetooth ! :
o Programmability
o Speech Enhancement/Noise Reduction Harvey Dillon

o Frequency Shifting

o Earmold/Vent

o Remote Control

# Thieme



Feature Availability By Type

Feature / Type

BTE

ITE

ITC

CIC

Telecoil Most Some |??? ???
Directional Mics Some Some No No
Compression/Clipping Yes Yes Yes Yes
DAI Some No No No
FM Some Few ?22? No
Bluetooth Some Yes ?7?? ?2??
Programmability Most Most Some Some
Power Plenty Less Less Less
Remote some some few ?2??




Performance

Verify HA using Free Field Testing:
1. Aided threshold (20 - 30 dB)
2. SRT at threshold (40 - 45 dB)
3. MCL at threshold (60 — 65 dB)
4

. UCL at threshold (80-85 dB)




Input

Hearing Aid
Linear -
Nonlinear
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Hearing Aids Prescription

Step 1 : Assessment
Step 2 : Treatment Planning
| ctiol

Step 4 : Verification

Step 6 : Validation
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Minimal Components of Assessment

Frequency (Hz)
1000 2000 4000

Speech Test
Results




Auditory Rehabilitation Assessment

Patient-centered _saall 52 (& yal) Jam dlaic] -
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Step 2 : Treatment Planning
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Step 3 : Hearing Aid Selection

Frequency - Gain Characteristics
Maximum Output

Input — Output Characteristics

Other Characteristics: style, features...
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Step 4 : Verification

Quality Control
Physical Fit
Performance
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Step 5 : Hearing Aid Orientation

that should be covered

Battery
Landmarks
Cleaning HA
Programs

All instruction
Accessory use
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Step 6 : Validation

1. The patient's self assessment, reducing the disability.

2. Speech Discrimination tests.
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Implantable Treatments

* Bone-anchored devices

» Transmission of sound via bone conduction
Middle ear implants

» Transmission of sound via vibratory stimulation

e Cochlear implants

» Transmission of sound via electric stimulation of the auditory
nerve



What is a Cochlear Implant ?

« Surgically implanted device:
» Electrode Array and a Receiver-Stimulator

The Implant
Advanced Bionics - HiRes90k

« But it works only if used with ) i
« External components: / )
*Speech Processor, Headpiece & Battery —
« To work, it needs: - {
*Programming with a computer L. 47 W/

To work even more optimally:
*Rehabilitation sessions necessary



Acoustic Electric | Processed
signal | signal | electric signal |

I

e .
— g
- W

Speech
processor Electrode

array

Transmitter

Microphone

FIGURE 3-8. Schematic of a cochlear implant.
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Cochlear Implantation

- Electrical representation of an
acoustic signal

» Insertion into scala tympani
of the cochlea

» Bypass damaged sensory
cells

Components of the Cochlear Implant System



nonmal

Normal Ear

deafened

Deafness

Normally functioning
hair cells damaged or
not present; there is
some atrophy of 81" N
dendrites in most cases.

middie inner : central
ear ear 9 nen/ous

Dorman (2004)



COCHLEAR IMPLANT SYSTEMS

HARDWARE:
microphone, a speech processor, and an implanted receiver-
stimulator

L )

A Cochlear implant system consists of two main parts:

Internal Implant

v or %
External EQuipment ‘




How Does a Cochlear Implant Work?

. Sound is detected by an external microphone.
. This signal is directed to an external sound processor.

. Once processed, a digital electronic code is sent by a transmitting coil
situated over the receiver-stimulator via radiofrequency through the skin.

. The receiver-stimulator delivers electronic impulses to electrodes on a coil
located within the cochlea according to selected strategy.

Electrodes electrically stimulate spiral ganglion cells and auditory nerve axons.

Transmittipg Coil Receiving Coil
[ COCHLEA

/-'A
<
&

ELECTRODE ARRAY

Electrode Array



Electrode Array Placement

Within the Cochlea




This figure shows which electrodes are receiving the most
electrical current for some sample speech sounds for a 22-
electrode implant.

(Note that electrode 1 stimulates the basal end and
electrode 22 stimulates the apical end.)

Base

/s fz/ la/ /i/ (high pitch)
base — n !
" -~ F2&F3|
! - | :
3 et/ | /5
< . i 8
- - iz f 2
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Team Approach




SELECTION & EVALUATION OF PATIENTS

* AUDIOLOGIC ASSESSMENT
* OTOLOGIC ASSESSMENT
* RADIOLOGIC ASSESSMENT



AUDIOLOGIC ASSESSMENT

» Determine the type and degree of hearing loss
* Air & bone conduction thresholds for each ear
« ABR & OAEs

« Assess the child’s current amplification system
» Aided sound field testing
» Aided speech perception testing

« Counseling
« Address realistic expectations
* Device selection
» Post-operative follow-up



AUDIOLOGIC ASSESSMENT

* In adults, candidacy is based on sentence recognition test scores (eg,
Hearing-In-Noise Test, or HINT) with properly fitted hearing aids.
Scores of 40% in the ear to be implanted and 60% in the contralateral
ear are generally needed to establish candidacy (on average less than
50%).

* In children, it is first necessary to establish a hearing threshold.

A hearing aid trial can then be initiated and speech and language development
assessed.

Even children with a profound hearing loss undergo a hearing aid trial.



How is a Cochlear Implant
Different From a Hearing Aid?

Hearing Aid Cochlear Implant
Acoustically amplify Convert sound into
sound. electrical signals.

Rely on the responsiveness | Bypass the inner ear
of healthy inner ear sensory cells and stimulate
sensory cells. the hearing nerve directly.




OTOLOGIC ASSESSMENT

* Assessment of Pediatric Patients:

* History of recurrent ear infections, pressure equalization (PE)
tube placement, or other otologic surgeries.

* Patients with acute otitis media should be treated prior to
proceeding with surgery.

* For patients with a chronic middle ear effusion or recurrent
acute otitis media, myringotomy with PE tube placement may be
considered.

e Cochlear implants can coexist with PE tubes.



OTOLOGIC ASSESSMENT

* Cochlear Patency

* When deafness is a result of meningitis, /the possibility of cochlear
ossification.

(CT) scan or magnetic resonance imaging (MRI).
CT scanning should generally demonstrate cochlear ossification;

Obliteration due to fibrosis and the presence of soft tissue can be best
assessed with a T2-weighted MRI.

When the cochlea appears to be undergoing obliteration, the surgeon may
wish to implant.



OTOLOGIC ASSESSMENT

 Vestibular Evaluation
* A vestibular evaluation, including at least electronystagmography (ENG) .

e Other Otologic Conditions
e Otosclerosis and congenital cochlear dysplasia.

 Patients with otosclerosis are likely to be at a higher risk of unwanted facial
nerve stimulation due to coexistent demineralization of the surrounding
bone.

* For patients with known cochlear dysplasia, unusual surgical anatomy and a
higher incidence of CSF leak should be anticipated.



RADIOLOGIC ASSESSMENT

* Fine-cut CT scanning of the temporal bone.

* High-resolution MRI with and without gadolinium plus high-
resolution T2-weighted images may prove to be valuable.

 Particularly noteworthy is the fact that both the Michel deformity (ie,
congenital cochlear agenesis) and an absence of the auditory nerve,
which may be present with the narrow internal auditory canal
syndrome, comprise the two absolute contraindications to cochlear
implantation that may be found on radiologic assessment.



Children Candidacy

1. Severe to profound sensorineural hearing loss in both

ears
2. Lack of benefit from hearing aids and therapy
3. No medical contraindications

4. High motivation and appropriate expectations for child

and family

5. 12 months and up; may be indicated earlier for special

cases



Patients with Other Disorders

* A unique group of individuals requiring careful consideration are
those with hearing loss and other developmental and cognitive
deficits.

* In fact, if a hearing disability can be reduced with a cochlear implant,
other disabilities (eg, a learning disability) may become less
pronounced or more manageable.



Timing of Implantation

e Earlier implantation in children generally yields more favorable
results.

* Current devices are FDA approved for implantation in children 12
months and older, with no upper age restrictions.

* The more the child works with and depends upon the implant, the
better the eventual outcome.



Contraindications

* Deafness due to lesions of the eighth cranial nerve or brain stem.

e Chronic infections of the middle ear and mastoid cavity or tympanic
membrane perforation.

* The absence of cochlear development as demonstrated on CT scans
remains an

* Certain medical conditions that preclude cochlear implant surgery
(eg, specific hematologic, pulmonary, and cardiac conditions) also
may be contraindications.

* The lack of realistic expectations regarding the benefits of cochlear
implantation and/or a lack of strong desire to develop enhanced oral
communication skills poses a strong contraindication for implant
surgery.


http://emedicine.medscape.com/article/1982450-overview

INTRAOPERATIVE & POSTOPERATIVE COMPLICATIONS

* Wound Infection
* Facial Nerve Injury

* Tinnitus
e Cochlear trauma from device insertion not only results in a loss of hearing,
but it also may lead to or exacerbate tinnitus.

 Vestibular Dysfunction
e Electronic Malfunction

* Risk of Meningitis.

e Patients with inner ear malformations have a higher risk of meningitis pre-
and postoperatively unrelated to the cochlear implantation.



Factors Generally Associated with Better
Outcomes in Cochlear Implantation

Adults and Children
Shorter duration of deafness

Better preoperative word or sentence recognition (or both)
Lip-reading ability
Higher intelligence quotient (I.Q.)
Better preoperative residual hearing
Optimized implant technology and processing strategy
Cause of deafness (eg, meningitis associated with poor outcomes)
Intact, nonossified cochlea
Additional Factors in Children
Younger age at implantation
Motivated family assistance
Oral preoperative education

Oral education rehabilitation program as opposed to total communication



Auditory Brain Stem Implants

® Designed to stimulate cochlear nuclear complex in the
brainstem directly by placing the implant in the lateral
recess of the fourth ventricle.

® Such implant is needed when CN VIII has been
severed in surgery of vestibular schwannoma.

® ABI help in communication, awareness and
recognition of environmental sounds; however they
are not efficient as multichannel cochlear implants.
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One-on-one
conversation

COMMUNITY

Medical treatment (visit-
ing a physician, dentist,
hospital)

WORKPLACE
Office conversation

TRAVEL AND

RECREATION

tion, e.g., in the car

One-on-one conversa-

SCHOOL

Communication with the
teacher

mental signals such as
the doorbell

Group conversation Volunteer activities Lectures Television reception Communication with
classmates
Television reception Religious services Telephone Public spaces Speech-language
communication therapy
Radio reception Post office and other Conferences and group | Restaurants
community service meetings
centers
Reception of environ- One-on-one meetings Hotel rooms
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Factors affecting the acoustic medium
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CATCH CARRY L CouPLE

Microphone or .
Coupling to

: ; . Ears/Hearing
" - Listener Aids/Implant

ctrical .
) Receiver Worn by

Wireless broadcast

1. Frequency Modulation (FM)
2. Infrared (IR)
3. Audio Frequency Induction Loop (Room Loop)
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“In spite of the outstand-
ing technology of modern
hearing instruments there
is a fundamental problem
which no one seems to
talk about. Whereas most
people who get a new pair
of glasses will immediately
experience perfect com-
pensation of their poor
eyesight—most hearing
impaired people have to re-
learn how to hear in order
to fully benefit from their
hearing aid.”
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Auditory Skills

Sound discrimination is a basic
auditory skill level in which the

listener is able to tell whether two
sounds are different or the same.

Sound awareness is the most
basic auditory skill level, and is
an awareness of when a sound is
present and when it is not.

‘ Di
Awareness

‘ I
scrimination

Easier

Comprehension |
dentification \

Comprehension is a higher
auditory skill level in which the
listener is able to understand the
meaning of spoken messages.

More
Difficult

Identification is a basic auditory
skill level in which the listener

is able to label some auditory
stimuli.
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Stimuli
Analytic < ————  Synthetic

analyﬁc training Emphagizesl S:ﬂ'l“'lﬂﬁﬂ training emphaﬁsizes
the recognition of individual the understanding of meaning and
" h sounds or syllables not necessarily tt:ne identification
Pt ) and comprehension of every word
spoken in an utterance.
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Activity Kind

Formal u'ainipﬁ presents highly Informal training activities
structured activities that may occur during the daily routine and

involve drill; it usually is scheduled are often incorporated into other

to occur curing designated times | | 5ofyjs, such as conversation
Y or academic |earning.

lesson format or in a small group.
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In class: one-by-one, small groups
In daily life: random stimuli
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Introduction

o Communication is the transmission of one’s thoughts, ideas, and
wants to another individual or group of individuals.

o Communication is typically expressed using speech, facial
expressions, body language, gestures, and written letters or e-mails.

o Some individuals have difficulties expressing their wants and needs
through traditional means (i.e., speech), and they require assistance
for expressing themselves.

o Various disabilities can affect an individual’s ability to speak or write.

o Augmentative and alternative communication (AAC) systems are
methods that are used to help individuals communicate more
effectively. Therefore the goal of AAC is effective, quick, and accurate
communication.

15



Alternative Communication

o It is the area of clinical practice that attempts to compensate (either
temporarily or permanently) for the impairment and disability
patterns of individuals with severe expressive communication
disorders (i.e., the severely speech-language impaired)” (ASHA, 1991,
p. 10).
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o Individuals who present with minor difficulties expressing
themselves, specifically related to low-volume and mild speech
intelligibility issues, may benefit from the use of amplification

systems and speech processors.

o Amplification systems and speech processors are designed to

enhance an individual’s current verbal output.

o Amplification systems increase speech volume, whereas speech

processors not only increase volume but also clarify speech.

o Those individuals who exhibit more difficulties expressing
themselves verbally may require alternative forms of communication

in addition to their speech.
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The goal of AAC is communication

o Using AAC, an individual can gain attention; make choices; request;
protest; comment; greet; ask and answer questions; request
clarification; gain information; and regulate a conversation, activity,
or his or her environment. These pragmatic functions can be
expressed using simple, concrete AAC systems or more abstract,

complex systems.

18



WHAT AFFECTS THE TYPE OF AN AUGMENTATIVE
AND ALTERNATIVE COMMUNICATION SYSTEM?

o Language and cognitive skills, visual, auditory, and motor/
positioning status play an important role in the design and use

of AAC systems.



Jatal aa il 5 Juah gil) 3325 5k (8 B Jigal) Jal gl

LS e 3EY] (e (S WS Jeadl adliind da] G jlen Laddll @llial WS o
Jadl IS5 Jaadl) il 5l

Gl #lad (8 5o e Duadill s g A8l 4 jaiill 5 5 5alls (8l (5 sl Olo
purposeful communication <y <& Jaal 5ill

A rlad dua i ol ) LS i) Laaiie (g galll g 8 peall (addll (5 giue OIS LS o
S e 3 Gl o) Sl 30 i My 3ty o ST ol 5 s e
A g ISV 5 A gl il 5 ey g <l JLEY) 5 A 5 IEN g0l

oo gl Gail Cloadl (adsll (Ka sanll L eadl dadl 50 @Dl o
bel 8 sl ol dady 3,LEY) Aady ) sa Yl 2368 A0 pall Jual gl il g (e BaLELY)
GMU rand) il = n & > speech reading 2O Be) 8 g olall
BrpLY dmauaca\)ﬂ\ AT C\A.t@ \):\354\:1‘).-.4.\5\ BJJLJ\ JQMMM\ me.uj\
Alally oabaia¥) Gy bl Jual il

20



Jatal aa il 5 Juah gil) 3325 5k (8 B Jigal) Jal gl

Aaldiu) a8 Gl LS ST Aaaiie dman Gl Hles il @llia) WS duaad) Gl el o

e Cpenn Dlia a_m\}.a‘w e &lew ‘;:, 3Haalld Jaall L,La\}d\j dm\}.\j‘ el Gl e

o;\)s ‘_Ar— sdlaie | die w C._u\s.a LS\ e\d;.u.u\ @.L.\.uu Y ua;.u C‘MJML‘ oh...d\ o;\)s o;.lss
Acoustic Cues + Visual Cues .ol

MJMM)SLJMJLLa\)J\JAJMLQM(;SMUAMHM\JJMUMSJQ\oJM\u\\.«SQ
LAJJAUAL@JADJMY\)MAM%)@AY\ \M\—M\JJJJ;_\ L_QJ.@J\LAQQ.\%GL_\.\J.\.\&:

Yoo el JLal Jub 3 u\usmw;_upjmﬁjwju\,@wqm
LS~ el dmay\@@uu&m\jm Sons L e sl Gaall B ST JKy
Lk g

o A controlled, volitional, and reliable movement of a body part is essential
for accessing vocabulary items on a communication system. The movement
can be as typical as a finger touch or as atypical as an eye blink. This
movement must be able to be performed with accuracy, relative ease, and
the least amount of fatigue as possible. This will ensure that vocabulary
selections will be done in a timely manner and that the individual will be
able to communicate throughout his or her day
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Assessment

Hearing-related difficulties
*Activity limitations
=Participation restrictions

Hearing impairment

Individual factors

Development of a plan

Formulate objectives
and goals

Determine success
benchmarks

Implementaion

Hearing aid

or cochlear listening devices follow-up

Assistive Group Tinnitus
management Communication

Other

strategies training

implant
«Candidacy *Speechreading and
*Evaluation auditory training
=Fitting =Telephone training
*Orientation *Psychosocial
support
=Assertiveness
training
*Counseling
Outcomes assessment
Performance Benefit Usage Satisfaction
Follow-up
Schedule Address new Provide

hearing-related
difficulties

return visits

information
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Elderly person
with hearing loss

Communication
partner
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= Audiological assessment
= Consideration of risk factors
= Otolaryngological examination

Pass

Monitor hearing
and language
milestones

v v

Child is Child is
meeting not meeting
milestones milestones

v ! ! v

CT scan | | Assessment for Genetic testing = Parent counseling
1 other disabilities = Initiation of an early

intervention prograrn

Confirmation
of hearing




Ewy\&ﬁﬁ%ﬁ\é&ﬂ\

Us o A danlad Ll e 3 ) pmy JAi g g8 35l e K55 o) gl () o
iy ¥l S (5 gaiill 5 celaiall g iblall acall ol (o ind g Jakall 40818 )1 )
rand) Jaalill 3ale) ddad (4a

Al e SV Jie 3 ) ol 81 anzaly o)) (S LS cpall ol Laa sV aalisall
G.a.m.nj\ d.&yu\ EJLCJ ‘\.LA A.\S.uj (';J.A.&AJ L.%A c_il.m.qj\

b Jsa il yid) GO aliaia¥) 2o

Caall 5 5 il Ll (S ala 53 58 058 ) me )

Jakall 3lat 4y 45 e Y

adlaliial g a3) ya8 g Jahall dpaddy jus Y




(Bad daala
daal) a glall 418

o jall Gplal)

Dr. Samer Mohsen
M.D, ENT, PhD of Audiology



Definition

 Derived from the Latin verb tinnire (to ring).

« The term tinnitus describes the conscious perception of an auditory sensation
In the absence of a corresponding external stimulus (Jasterboff 1990).

 Subjective /objective.

« Rhythmical/pulsatile sound.

« Constant / intermittent.

 Localized to one or both ears, or centrally within the head.
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The term tinnitus describes the conscious perception of an auditory sensation in the absence of a *

corresponding external stimulus (Jasterboff 1990).
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Specific diseases or conditions

Otological, infectious
Otological, neoplastic
Otological, labyrinthine
Otological, other
Neurological

Traumatic

Orofacial
Cardiovascular
Rheumatological
Immune-mediated
Endocrine and metabolic

Psychological
Ototoxic medications

Otitis media, labyrinthitis, mastoiditis

Vestibular schwannoma, meningioma

Sensorineural hearing loss, Ménigre's disease, vestibular vertigo

Impacted cerumen, otosclerosis, presbyacusis, noise exposure

Meningitis, migraine, multiple sclerosis, epilepsy

Head or neck injury, loss of consciousness

Temporomandibular joint disorder

Hypertension

Rheumatoid arthritis

Systemic lupus ery thematosus, systemic sclerosis

Diabetes mellitus, hyperinsulinaemia, hypothyroidism, hormonal changes
during pregnancy

Anxiety, depression, emotional trauma

Analgesics, antibiotics, antineoplastic drugs, corticosteroids, diuretics,
immunosuppressive drugs, non-steroidal anti-inflammatory drugs, steroidal
anti-inflammatory drugs*

Table: Known risk factors for developing tinnitus and conditions associated with tinnitus symptoms
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Tinnitus Related Networks

Phantom percepts: Tinnitus and pain as
persisting aversive memory networks.
De Ridder et al., 2011.
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An overview of the tinnitus network
activity and its clinical implications
Mohsen et al., 2018.
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Tinnitus Distress
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VAS-A, VAS-L, THI, TQ :Psychometric measurement (Sl oold ®

PMT, LMT, MML, RI :Psychoacoustic measurement L}ﬁ*" oold @
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® The Visual Analogue Scale/ VAS:
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Tinnitas handicap inventory:
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Tinnitl:s questionnaire: ®
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Psychoacoustic measurement of Tinnitus
Pitch match PMT: ¢
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Psychoacoustic measurement of Tinnitus

Minimal Masking Level MML: ®
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Treatment for Tinnitus?

There is no reliable method

to change tinnitus characteristics,
3w Turi ‘nnitus ,_j




Treatment for Tinnitus?

Your Doctor’s Words:
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Statement Definition Implication

Strong recommendation A strong recommendation means that the benefits Clinicians should follow a strong recommendation
of the recommended approach clearly exceed the unless a clear and compelling rationale for an
harms (or that the harms, including monetary costs,  alternate approach is present.

clearly exceed the benefits in the case of a strong
negative recommendation) and that the quality of
the supporting evidence is excellent (grade A or
B).* In some clearly identified circumstances, strong
recommendations may be made based on lesser
evidence when high-quality evidence is impossible
to obtain and the anticipated benefits strongly
outweigh the harms.
Recommendation A recommendation means that the benefits exceed Clinicians should also generally follow a
the harms (or that the harms exceed the benefits in recommendation but should remain alert to new
the case of a negative recommendation), but the quality information and sensitive to patient preferences.
of evidence is not as strong (grade B or C).” In some
clearly identified circumstances, recommendations may
be made based on lesser evidence when high-quality
evidence is impossible to obtain and the anticipated
benefits outweigh the harms.

Option An option means either that the quality of evidence  Clinicians should be flexible in their decision making
that exists is suspect (grade D)® or that well-done regarding appropriate practice, although they may
studies (grade A, B, or C)” show little clear set bounds on alternatives; patient preference should
advantage to | approach versus another. have a substantial influencing role.

No recommendation No recommendation means that there is both a Clinicians should feel little constraint in their decision
lack of pertinent evidence (grade D)® and an making and be alert to new published evidence that
unclear balance between benefits and harms. clarifies the balance of benefit versus harm; patient

preference should have a substantial influencing role.



Table 4. Evidence Quality for Grades of Evidence.’

Grade Evidence Quality for Diagnosis Evidence Quality for Treatment and Harm

A Systematic review of cross-sectional studies with consistently = VWell-designed randomized controlled trials performed on a
applied reference standard and blinding population similar to the guideline’s target population

B Individual cross-sectional studies with consistently applied Randomized controlled trials; overwhelmingly consistent
reference standard and blinding evidence from observational studies

C Nonconsecutive studies, case control studies, or studies with  Observational studies (case control and cohort design)
poor, nonindependent, or inconsistently applied reference
standards

D Mechanism-based reasoning or case reports

X Exceptional situations where validating studies cannot be performed and there is a clear preponderance of benefit over harm

*American Academy of Pediatrics® classification scheme updated for consistency with current level of evidence definitions."'




Table 5. Summary of Guideline Action Statements.

Statement Action Strength
|. History and physical ~ Clinicians should perform a targeted history and physical examination Recommendation
exam at the initial evaluation of a patient with presumed primary tinnitus to
identify conditions that if promptly identified and managed may relieve
tinnitus.
2A. Prompt audiologic Clinicians should obtain a prompt, comprehensive audiologic Recommendation
examination examination in patients with tinnitus that is unilateral, persistent (= 6
months), or associated with hearing difficulties.
2B. Routine audiologic Clinicians may obtain an initial comprehensive audiologic examination Option
examination in patients who present with tinnitus (regardless of laterality, duration,
or perceived hearing status).
3. Imaging studies Clinicians should not obtain imaging studies of the head and neck in Strong recommendation against

patients with tinnitus, specifically to evaluate the tinnitus, unless they
have | or more of the following: tinnitus that localizes to | ear, pulsatile
tinnitus, focal neurological abnormalities, or asymmetric hearing loss.

4. Bothersome tinnitus  Clinicians must distinguish patients with bothersome tinnitus from Strong recommendation
patients with nonbothersome tinnitus.
5. Persistent tinnitus Clinicians should distinguish patients with bothersome tinnitus of Recommendation

recent onset from those with persistent symptoms (= 6 months) to
prioritize intervention and facilitate discussions about natural
history and follow-up care.
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Table 5. Summary of Guideline Action Statements.

Statement Action Strength
6. Education and Clinicians should educate patients with persistent, bothersome tinnitus =~ Recommendation
counseling about management strategies.
7. Hearing aid evaluation Clinicians should recommend a hearing aid evaluation for patients Recommendation
with hearing loss and persistent, bothersome tinnitus.
8. Sound therapy Clinicians may recommend sound therapy to patients with persistent, Option

bothersome tinnitus.

‘9. Cognitive behavioral  Clinicians should recommend cognitive behavioral therapy to

therapy patients with persistent, bothersome tinnitus.
0. Medical therapy Clinicians should not routinely” recommend antidepressants,
anticonvulsants, anxiolytics, or intratympanic medications for a
primary indication of treating persistent, bothersome tinnitus.
Clinicians should not recommend Ginkgo biloba, melatonin, zine, or
other dietary supplements for treating patients with persistent,

bothersome tinnitus.

|2. Acupuncture No recommendation can be made regarding the effect of acupuncture No recommendation
in patients with persistent bothersome tinnitus.

Recommendation

| 1. Dietary supplements

|3. Transcranial magnetic  Clinicians should not recommend transcranial magnetic stimulation for =~ Recommendation against
stimulation the routine® treatment of patients with persistent, bothersome tinnitus.
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CBT for Tinnitus




Habituation




CBT for Tinnitus

Hope Through Habituation




Why Haven’t | Already
Habituated?
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Tinnitus Resistance
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CBT for Tinnitus

The Cochrane Collaboration (2008)
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CBT for Tinnitus

American Academy of Otolaryngoloqgy-Head and Neck
Surgery (2014)
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CBT Skills

Careful 4 Therapeutic Courageous
Thinking Sound Action
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Neuromodulation for Tinnitus
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Neuromodulation for Tinnitus

> One of the most recent interventions used in tinnitus management.
» Non-invasive & invasive.

> Non-invasive, Easy to apply, cost-effective and safe.

1. Transcranial magnetic stimulation (TMS, rTMS).

2. Transcranial direct current stimulation (tDCS)

3. Transcranial alternative current stimulation (tACS).
4

Transcranial random noise stimulation (tRNS).

Terney et al., 2008.
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