Cochlear Implant Assessment
of Adults

Ellen Deres, Au.D., CCC-A
English R. King, Au.D., CCC-A

Audiology Online e January 22,2016

Learning Objectives

* After this course learners will be able to identify 3 audiologic assessments
that may be conducted pre-operatively.

* After this course learners will be able to list 2 medical assessments that are
conducted during the cochlear implant process.

* After this course learners will be able to describe the suggested audiological
course of follow-up after cochlear implant surgery.

* After this course learners will be able to name 2 sentence materials in the
revised Minimum Speech Test Battery.
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Topics for Discussion

* Pre-Operative Evaluation
* Case History / Audiologic Testing (10 min)
* Speech Perception Testing (10 min)
* Medical Assessment (5 min)
* Post-Operative Evaluation
* Medical Follow-Up (5 min)
* Audiologic Follow-up Care (5 min)
* Audiologic Testing (5 min)
* Speech Perception Testing (10 min)
* Original MSTB |/ More sensitive Assessments of Performance: New MSTB
(10 min)
* (Case Studies (pre- and post-op scores) (if time allows)

Pre-Op: Case History
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Audiologic Testing

Pre-Op: Audiologic Testing

Unaided Aided

Tympanometry * Sound field thresholds

Acoustic Reflexes * Assess functional gain of

Pure tone AC & BC thresholds hearing aids

Speech Reception Threshold (SRT) % SRT

Word Recognition Score (WRS) * Speech Perception Testing
* Recorded * Quiet

* W-22 versus CNC * Noise

OAEs * [ndividual ears

ABR * Bilateral/Bimodal

1/22/2016



Speech Perception
Testing

Pre-Op: Speech Perception Testing

* Assessment of patient performance with traditional amplification using
recorded speech at a normal conversational level

* Booth Set-Up

* Speaker to be one meter from a reference point at the center of the
listener's head at 0° azimuth

* 60 dB SPL presentation level (remember to calibrate using SLM)
* Recorded speech testing

* Both speech and noise signals for the noise conditions presented
from the same speaker
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Hierarchy of Hearing:
Closed-set versus Open-set

Closed-set: limited number of choices are available to the
listener

* Early Speech Perception (ESP) Heari h\noise

* 4-Choice
Open-set: unlimited number of choices /Dpen-se\t\

* City University of New York (CUNY) sentences

* Hearing in Noise Test (HINT) Sentences (Quiet &
+10 SNR) / Identification

Closed-set \

\

* AzBio Sentences (Quiet & +10 SNR) Detection

* Consonant-Nucleus-Consonant (CNC) Words

* Bamford-Kowal-Bench Sentence In Noise Test
(BKB-SIN)

Closed-Set: ESP Test Sheet

. —
airplane hamburger
toothbrush birthday cake
fish apple hotdog ice cream cone

Contrat nsute fox the Dost © 1990 ESP Patiern Perception
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Closed-Set: ESP Score Sheet

MED-EL Four Choice Spondes Test

Subject:
\ Due

Practice Iiems:

1. staicway 4 dpore
focthall churchhell
daylighe cuskpand
ststear ssheray

2 lecbery s
shoslace
aablight
rusbow

3. buscball 6. wecktie
ayebrow. eorthwet
donntoan backdoor
railrond doghone

Tent ems:

1. binhday 7. padiosk
blujay snser
[ doartell
hatsog blusay

2. manset 8. playgrouod
wpsaaies sehoolboy
farewsil ereyboend
busstop srectenr

3. playmane 9. juckinite
semchaie woodwork.
coughérop combay
anylighe shotgan

Toser
Audiomecs Dial Seing: ____dB HL

10, baiebrush
farenell

et

11 daybreak

cupeake
beadlight

12. raisond

.

List 1

blucjsy

playmate.
backyard

1. cayligh
2. shoelace »
+ 3. basenail

cormect responss
for a response.

CORPORATIONFour Cholce Spondes Te:

Practice isms for al tests:
v

[ ESP Pattern Peception
Score Sheet
_shoo _ball__fish cookie baby _apple
shoo N SN SR — S —
ball B I A R R S
fish .
cookie N R N S SR A S S S S S
baby I S S S I B —
apple — —
S SN S N S R S — —t —
toothbrush S N N N S A— | I
hotdog _ i S .
hamburgor — —— ey ) S
birthday cake . | B N I S A R N
ice croam cono | | —I I R e
.
losed-Set: 4-Choice
- -
Close et:

Wiords should be presented using the Mod-E1 CO a1 70 dB SPL. Listed below are the
ach ist. You may pause between words 10 allow encugh time

1 2 i
1. blosjay 1. staioway
2. sunset 2. groeshouse
3 daylight 3. shotgun
4. ehurchboll 4. coughdrop
5. drawbridge 5. dayiight
6. nesitio 6. doormeit
7. dosbell 7. flashiight
8. grayhound & cupcake
9. lacknte 9. ashiay V8, gresnnouse -
10. footsal 10. toothbrush 10 churenssll  +¥/10. busstop «
11, daybreak 11. playmate 11, shoeiace 11, woodwork
12, cupeake 12. sunshing 12, toothorush  ++/i2, airplane «
13. toothbrush 12, s 13, Bithday - w13, dayights
14, teyshop 18, woodwork 4 cupcske . 14, staivay-
15. bedroom 15. mousetrap 15, cutslde +3 15, coughdrop +
16. scarecrow 16, churchbell 16, pancake «V/16. sunshine .
17. nshray 17, broomatiek blackboard «
18, playmate bedroom.
18, dollhouse teyshop «
20. lcecroam 20, workanop ++ 20, playmate
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Open-Set: CUNY

CORFORATION
T sabjecr

i

MED oEL

CUNY Sen Lists
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- masA

L D

VoUW
D, CHANNEL 1 TRACK 18
ERACTICEITEMS

b

They bocked e st e bise sky.
Tenjoy T.V.
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TESLOEMS
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Mo the couch ta he wallfacing the windo.
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Canl pay by check?

Do you oo e g3 10 exareise, or s you enerivs t e

Do o il be'l play the plans ot e pasty?

Wear a beary sweates ince i ol
She's my danghi,

Th desserts 2 8at restaurant are very good, bt very expensive.
Lt the dog cut

TOTAL

LLbbLLbbLLE

B

3N

* CUNY: This test utilizes forty
recorded sets of 12 sentences

* Sentences vary in length and
subject matter and are not
designed specifically for word
recognition

* “Ready” indicator prior to start of
each sentence

Open-Set: HINT

MEDOEL

RO ———
Bl BaE BwE By Gy

rucuons: ] e

Haaring in Noisa Test List 15

el
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e w8 Do 184 Pesparea.
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W MNOSE:

opin by g o
i st Pease

1. (AThe) house (has/had) nine bedrooms.
2. Thayre snosping for schoo!ciohes.

3. Thayro piaying in (uthe) park.

£, i (shwas) good forthe vees.

6. They sat on {athe) wooden banch.

6. (AThe) enitd drank some fresh milk.

7. (AThe) baby siopt o ight

8. (AThe) aak shaker (wwas) ampty.

9. (AThe) paliceman knows the way.
10.The buckats fill up quickly.

lelt\wg

%
g’_ﬁtt!!&g
LTEET

* HINT: Designed as an adaptive

noise test

* Utilize in clinic with fixed noise
* Each list consists of 10 recorded

sentences with no ready indicator
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Open-Set: AzBio

e — O Toat Conetion:

AzBio Sentence Test
Ust 1
D = Track 01

MSTB
(Laft Channel = Spssch, Right Channel = Nolse)

S rebed on i for vansperiation.
Ho was an ordnary parscn who 6 exracrdinacy Bunge.
How g has s baen ocing on?

9 Shehed s way 1o eaey any of hav wrongrioing.
101 femtmomy for my becthar,

i
i

[

Rav. 22011 M Spmecn Tost Baswy Soors S

tiveeteevangsuasaveas]
(T

d

Developed at Arizona State
University

4 Talkers (2 male, 2 female)

Each list of 20 sentences contains
10 spoken by 2 female talkers, 10
spoken by 2 male talkers

10 talker babble is recorded on
channel 2

Open-Set: CNC Words

MEDORL e
e A —
i —

cou

respenan.
Pracsie b 1, DUCK 2 BOUD 3 8
e Respinns  Cometta e Response  Comeet )
1 o -
2 coupn 7. hocp.
3 wer =g
4o . goar
& cam . vy
& o
. oo 2. roose
& st P
2 ke ww
0 [ Hhem [T
1. page % vowd
2. et 2. v
1 duse 8 ot
o = -
8 vome 2w
o i
7. whest a
- @gn
e [ . pone
s .
1 e
22 cmap g [T ~
B s
20, he o
25 o ®ap
Total Words Comect ____ /S0 Score %

* Developed to provide lists of

monosyllabic words with equal
phonemic distribution across lists
Each list should have
approximately the same phonemic
distribution as the English
language

* 10 lists of 50 words
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Closed-Set: BKB SIN

Pomm__ o o ot
BKB-SIN Test
List Pair 1
MSTB CO
Track 14 (Right Channel)
e * Designed to assess speech
UstiA  KeyWords _#Comect __ SWR . . . . .
T R— understanding in noise in Cl listeners
e i and those with HI
Pt : ua .
Demsema 3 sa * Spoken by a male in 4-talker babble
prefertio 7 = ia .
m—— L. — * Prerecorded SNRs that decreasein 3
e s e dB steps
) =
e SR i 4 * Results are reported as the SNR in
——— 3 e . -
e 2 e dB at which the subject understands
i1 T 50% of the key words in the sentence
ettt
s ey o
e
Average QRSO Lats Aand 1B &
Rev. S28/20 M Speoch Tes: Ba: ‘ql/l
Rev. & 1 drumn § fos: Ratiery Scove S7cets Page 24

Medical Assessment




Medical Assessment

* Medical examination and history review
* Previous surgeries (ear/other areas of body)
* Other medical conditions that prohibit surgery
* Imaging (CT scan and/or MRI)
* Diagnose potential disease in the temporal bone
* Evaluate tissues
*  Minimum medical work-up:
* EKG, chest x-ray, blood work (CBC, PTT, chem 7, FTA-ABS)
* Pre-op assessment by anesthesiologist

* Chronic health conditions (diabetes, heart disease, stroke, hypertension
and emphysema) rarely prohibit implantation, but must be considered

Medical Follow-Up

Surgery

* 1.5-3 hours

* General anesthesia

* Same day /[ outpatient procedure
* External bandage worn home

Post-op
* QOccurs 5-7 days post surgery
* Bandage removed

* Residual swelling

* Abnormal middle ear status http://cochlearimplanthelp.com/journey/surgery/
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Audiologic Follow-Up

Audiologic Follow-Up

* Return 3-4 weeks later for initial activation and mapping
* Ensure patient is healing well; swelling reduced

* Approximately 6 visits are required in the first year (2 hrs. in duration)
for f/u testing & programming

* [nitial Activation
* (2-weeks)
* 1-month
* 3-months
*  6-months
* (9-months)
* 1-year
*  Annual follow-up for maintenance of external equipment
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Post-Op: Audiologic Testing

With Cochlear Implant
* Sound field thresholds
* 250, 500, 1000, 2000, 3000,
4000 & 6000 Hz
* FM tone
* SRT
* Speech Perception Testing

* Remember contralateral masking,
if needed

Unaided
Post-op hearing thresholds are often
measured to assess whether the
electrode insertion was atraumatic
and inner ear structures were
preserved

* AC & BC Thresholds (typically
tested at 1-month mark)

Post-Op: Speech Perception Testing

* Assessment of patient performance with cochlear implant using
recorded speech at a normal conversational level

* Booth Set-Up

* Speaker to be one meter from a reference point at the center of the

listener's head at 0° azimuth

* 60 dB SPL presentation level (remember to calibrate using SLM)

* Recorded speech testing

* Both speech and noise signals for the noise conditions presented

from the same speaker
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Post-Op: Speech Perception Testing

* ESP, 4-Choice, CUNY

* HINT in Quiet

* HINT in Noise (+10 SNR, +5 SNR)

* AzBio

* AzBio in Noise (+10 SNR, +5 SNR, +0 SNR)
* CNC Words

* BKB-SIN

***Administration of tests is dependent on the speech understanding
abilities of the listener

Testing Protocol for a “Typical”
Patient

1-month X X X X X X
3-months X) X X X X | (X) X
6-months X) X X X X | (X X
1-year X X X X X | X X
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Original Minimal Speech Test Battery
(MSTB)

* Original Minimum Speech Test Battery (MSTB) for Adult Cochlear
Implant Users

* 1996 — Committee recommended set of materials to be used
clinically and in research studies to assess the performance of adults
with cochlear implants
* Consonant-Nucleus-Consonant (CNC) test (Peterson & Lehiste,

1962) to assess open-set word recognition
* Hearing in Noise Test (HINT) (Nilsson, Soli, & Sullivan, 1994) to

assess open-set sentence recognition in quiet and in speech-
spectrum noise

More Sensitive Assessments of Performance:
New Minimal Speech Test Battery (MSTB)

* MSTB for Adult Cochlear Implant Users 2011
* AzBio sentences presented in Quiet
*  AzBio sentences presented in Noise
* CNCwords

BKB-SIN (pre- and post-operatively)

*

* Recommended presentation level of 60 dBA
* Recommended SNR of +10 or +5 for AzBio sentences in noise
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Candidate 1

FREQUENCY IN HERTZ (Hx)
125 250 500 1000 2000 4000

81year old male

8000
= 750 1500 | 3000 | 6000 4 2000 . .
H H 7 * Medicare age
‘; : * Consistent HA user in both ears (20+
g N . years)
. At » * Progressive HL, hx of noise exposure
; 0 ZX > é‘“l._ 40
B e £ S
E 0 £ o \ = * RPTA:80dBHL
4 :" f“‘>s——>< AALAL :° * LPTA:75dB HL
E ; T Tl T s: * R:Severe to profound SNHL
5 AL gl *L Moderately-severe to profound
Q\—— x SNHL
100 \ x\ 100
110 Ty 3 5% 110
120 P 2 * RWRS:20% @ 110 dB HL
* LWRS:36% @ 105 dB HL
Candidate 1
Interval Condition | HINTQ HINT +10 CNC AzBio Q AzBio +10
PreOp HAR 25% 12% 16% 35% 0%
PreOp HAL 38% 5% 4% 39% 0%
1 Month CIR 96% 81% 52% 85% 27%
3 Months CIR 95% 99% 54% 83% 58%
6 Months CIR 98% 94% 58% 89% 50%
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FREQUENCY IN HERTZ (H)

125 250 500

1000 2000
750 1500

Candidate 2

4000 8000
£000

70 year old female

12000
" Tt 1 [ § ™ * Medicareage
o ‘: * Consistent HA user in both ears (46
] » » years)
£ » * Progressive loss with family hx of
: - Sp 5L'=:§';sz§ E_SF - hearing loss, hx of middle ear surgeries
g - c RS N
I B BERRD ® % RPTA:95dB HL
b Ap——A i—HR=S bl
§ - ¥ "_1“:,x &y "« LPTA:80dBHL
CI Il % R: Profound SNHL
X PN A =
100 I U ol VA w  * L:Severe to profound SNHL
110 J’ 110
= ¥ % RWRS: 12% @ 110 dB HL
* LWRS: 36% @ 105 dB HL
Interval Condition | HINTQ HINT +10 CNC AzBio Q AzBio +10
PreOp HAR DNT DNT 22% 30% 9%
PreOp HAL DNT DNT 24% 36% 16%
1 Month CIR 97% 81% 74% 68% 36%
3 Months CIR 98% 93% 72% 91% 49%
6 Months CIR 96% 88% 76% 89% 49%

1/22/2016

16



Questions?
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