
4/14/2020

1

© U N I V E R S I T Y  O F  U T A H  H E A L T H

Cochlear Implant in 
Older Patients

Thoughts by
Richard K. Gurgel, MD, MSCI

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 8

DISCLOSURES

• NIH/NIA R03 GEMSSTAR grant
• Surgical Advisory Board

– Med-El
• Institutional Research Support

– Cochlear Corp
– Advanced Bionics

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 8

OVERVIEW

• Unique medical surgical aspects in older 
adults
– Candidacy
– Screening

• Cochlear implants and cognition

• Cochlear implants and QoL
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CASE PRESENTATION

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 8

INERAID MULTICHANNEL 
COCHLEAR IMPLANT
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CASE PRESENTATION
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INERAID
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MED-EL STANDARD ELECTRODE 
(31MM)

© U N I V E R S I T Y  O F  U T A H  H E A L T H

HAPPY PATIENTS
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HOW DO I KNOW WHO IS A CI 
CANDIDATE?
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TYPICAL CANDIDATES

• Post-lingually deafened 
adults
– Age, noise, genetic, toxins
– Medicare – speech testing 

<40% (AzBio, can test in 
noise), 70dB pure tone 
average or worse
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SCREENING
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• US Preventative Service Task Force:
• Screening increased hearing aid use at 1 year post‐screen
• Did not show improved hearing‐related function

• Limitations:
• 1 randomized controlled trial (SAI‐WHAT)
• 50 y/o+, VA, mainly men
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QUALITY MEASURE #1

All patients age 60 years and older.

Patients who were screened for hearing loss
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SCREENING

• Clinical tests (e.g., detection of  a whispered voice, 
finger rub, or watch tick), a single question (e.g., “Do 
you have difficulty with your hearing?”)

• questionnaires (e.g., Hearing Handicap Inventory for 
Elderly-Screening (HHIE-S)) 

• Online screening
• NHANES survey questions
• Handheld audiometric devices (e.g., the AudioScope)
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QUALITY MEASURE #2

All patients who failed screening

Patients who either received, were ordered, or were 
referred for comprehensive audiometric testing.
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QUALITY MEASURE

All patients age 60 years and older with a diagnosis of 
symmetric sensorineural hearing loss.

Patients or their caregiver(s) who participated in shared 
decision making (SDM) regarding treatment options for 
symmetric sensorineural hearing loss.
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• Submitted Centers for Medicare & Medicaid Services for the 2018 Qualified Clinical 
Data Registry

• 3 approved, with the screening measure not approved as a stand‐alone measure. 
• After a year of testing in the Reg‐ent registry with data pulled from electronic health 

records, modifications were necessary to capture the necessary data. 
• Subsequent consultation with the CMS Center for Clinical Standards and Quality 

resulted in modifications that would meet CMS measure requirements for the 2019 
Qualified Clinical Data Registry.  

CMS SUBMISSION
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SURGICAL CANDIDACY

• How old is too old?
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SURGICAL CANDIDACY
• How sick is too sick?

– Medical conditions that are 
contraindicated for surgery

– Uncontrolled CHF, Pulm HTN, 
hospice, advanced staged 
cancer

– Need to be able to get pre-
operative clearance

– Frailty
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UNIQUE CONSIDERATIONS

• Medical issues

• Thin skin – healing?

• Anti-coagulation

• Audiology – activation, managing 
technology
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ANTICOAGULATION
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• Only 5-10% of adult cochlear 
implant candidates in the US 
have received cochlear implants

• Average delay from time of 
profound ARHL to CI is 10 years

• Fastest growing segment of CI 
users = older adults

CI in Older Adults

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7 © U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

25 26

27 28

29 30



4/14/2020

6

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7 © U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

• Odds ratio for an older adult 
with hearing loss developing 
dementia compared to 
normal hearing control: 

• 1.24‐1.8 
• up to OR 4 for severe‐

profound SNHL
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G. LIVINGSTON ET AL., LANCET, 19 JULY 
2017

9% of 
modifiable 
risk of 
Alzheimers
disease 
attributed to 
hearing loss
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• 94 patients
• Ave. age 72, range, 65-85 years; median, 71 years
• Neurelec, 29 patients MED-EL, 26; Cochlear, 23; andAdvanced Bionics, 17
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COCHLEAR IMPLANTS IN OLDER ADULTS

• Move past “safe and effective.”  No longer 
research

• How do we improve access?
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QUALITY OF LIFE IN OLDER CI PATIENTS
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WHY STUDY QUALITY OF LIFE?

• Hearing as a subjective 
experience

• Find ways to improve 
outcomes

• Demonstrate efficacy 
(payors)
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QOL WORK
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NIJMEGEN QOL INSTRUMENT
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OBJECTIVES
• Find predictors of improved quality of 

life

• Examine relationship between 
patient and caregiver quality of life

• Investigate frailty in older adults and 
its correlation with CI outcomes
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METHODS
• Adults over age 65 receiving 

cochlear implants at our institution 
between 7/13/2000 and 4/3/2019 –
380 patients total

• Surveys
 Nijmegen Cochlear Implant Questionnaire (NCIQ)
 Significant Other Scale for Hearing Disability (SOS-

HEAR)

• Chart review: modified frailty index
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MODIFIED FRAILTY INDEX
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FRAILTY AND SURGERY

Adams P, Ghanem T, Stachler R, Hall F, Velanovich V, Rubinfeld I. Frailty as a Predictor of Morbidity and Mortality 
in Inpatient Head and Neck Surgery. JAMA Otolaryngol Head Neck Surg. 2013;139(8):783–789. 
doi:10.1001/jamaoto.2013.3969

Complications With Increasing Modified Frailty Index
CL4 indicates Clavien‐Dindo grade IV; mFI, modified frailty 
index.
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RESULTS

N=143 Type/Level Summary

Age at Time of Survey [mean (SD)] 80.7 (7.4)

Frailty Index (0‐100) [mean (SD)] 0.11 (0.1)

Duration of Hearing Loss [mean (SD)] 27.8 (17.7)

Hearing Aid Use Before Implant No 17 (12%)

Yes 123 (88%)

Laterality Bilateral 28 (20%)

Unilateral 115 (80%)

• 38% response rate
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RESULTS

QOL - Activity Limitations [mean (SD)] 66.3 (20.6) 
QOL - Advanced Sound Perception [mean (SD)] 73.2 (19.2) 
QOL - Basic Sound Perception [mean (SD)] 57.9 (20.4) 
QOL - Self Esteem [mean (SD)] 55 (20.9) 
QOL - Social Interactions [mean (SD)] 55.4 (15.9) 
QOL - Speech Production [mean (SD)] 45 (17.5) 
QOL [mean (SD)] 57.9 (14.8) 
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RESULTS

Variable

Univariate  

Estimate 

(95% CI) p‐value

Multivariate  

Estimate 

(95% CI)

p‐

value

Frailty Index 

(0‐100)

‐0.38 

(‐0.63, ‐0.13)

0.003 ‐0.24 

(‐0.51, 0.03)

0.085

Duration of 

Hearing Loss

0.15 

(0.01, 0.29)

0.039 0.03 

(‐0.12, 0.17)

0.69

Difference in 

Hearing (Pure 

Tone Average)

‐0.13 

(‐0.23, ‐0.03)

0.011 ‐0.14 

(‐0.24, ‐0.03)

0.012
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RESULTS
• Not significant: 

– Laterality

– age at implantation

– time since implant
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HOW ARE CAREGIVERS 
AFFECTED?
• “Third-party” disability
• Significant Other Scale for Hearing 

Disability (SOS-HEAR)
• 5 Themes:

– Communication
– Everyday Activities
– Emotions
– Relationship
– Social Factors
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CAREGIVER STUDY

• “Caregiver” – a spouse/significant other, 
child, neighbor, “other”

• 124 surveys collected
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RELATIONSHIP TO THE CI RECIPIENT
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IT MAKES ME UPSET THAT I HAVE TO 
ADAPT TO MY FAMILY MEMBER'S 
HEARING DIFFICULTIES
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IT MAKES ME ANGRY WHEN I HAVE 
TO TOLERATE THE LOUD VOLUME 
OF THE TELEVISION. (EVERYDAY 
ACTIVITY)
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I WORRY THAT HE/SHE DOESN'T 
HEAR WARNINGS, SUCH AS 
SHOUTS OR ALARMS.
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I HAVE TO ANSWER THE PHONE 
FOR HIM/HER.
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SUMMARY
• Older adults are an important patient population 

of CI candidates and recipients

• Unique aspects to surgery in older adults

• QoL is an important measurement of CI outcomes

• Improved hearing leads to improved QoL

• Impact on caregivers is another important 
outcome
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Thank you
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