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History
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Candidacy History

• Early to Mid 1980s
– Adults with profound hearing loss only
– No benefit from traditional amplification
– No comorbidities
– Shortly after success with adults, bilaterally deaf children were also treated with unilateral 

cochlear implant
• 1995

– NIH recommended that cochlear implantation be extended to adults with open-set 
discrimination of less than or equal to 30% in the best-aided condition.  FDA corroborated 
recommendation. 

• 2004
– Criteria in the United States expanded to allow for higher percentage of open-set 

sentence material in the best-aided condition
– Melbourne, Australia:  suggested criterion of 70% open-set speech discrimination in the 

best-aided condition, and up to 40% in the ear to be implanted. 

• 2019
– Many changes!
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• Advanced Bionics Corporation
– Founded in 1993
– Received first FDA approval in 1996
– Manufactured in California, USA 
– Sonova company

• Cochlear Americas
– Founded in 1982
– Received first FDA approval in 1984
– Australia

• MED-EL Corporation
– Founded in 1986
– Received first FDA approval in 2001
– Austria

*Currently there are 3 FDA approved manufacturers 

Historical overview of current technology
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Devices…Then and Now
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Devices…Then and Now
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Setting the stage with early clinical 
trials

• In early clinical trials 
there were many 
unknowns: 
– Would it be safe? 
– Would it be effective? 
– Would it work 

differently in children 
than adults?

– What happens if it 
fails? 

– What if something 
better comes along? 

• We played it safe:
– Started with unilateral 

implantation
– Early clinical trials did 

not involve adults or 
children with 
comorbidities 

– Strict criteria for 
implantation (0% on 
tests of open-set 
sentence recognition) 
• i.e., if a patient 

scored 2% they were 
denied the implant
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Positive impacts from early 
days

• Construction of 
professional teams to 
manage care

• Detailed speech 
recognition testing
– much more detailed than 

children and adults with 
HAs tend to receive

• Detailed and frequent 
speech and language 
evaluation

• Better insurance 
coverage than other 
hearing devices
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Progression of sentence 
materials

• CID Everyday sentences were replaced by more difficult HINT sentences 
(Nilsson, Soli, & Sullivan, 1994), which were a part of the original Minimum 
Speech Test Battery

• In the most recent version of the MSTB, HINT sentences were replaced by 
the more difficult AzBio sentences. From the work of Gifford et al (2008), 
found that as many as 71% of the implanted adults scored 85% or higher on 
the HINT sentences 
• Encountered ceiling effects – not effective in discriminating poor performers 

from higher performers

• Current trend: utilization of a test battery that measures word recognition, 
sentence recognition in quiet, sentence recognition in noise
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the large proportion of HINT scores at the 
ceiling can be associated with an extremely 

broad range of scores on more difficult 
measures

What does that mean? HINT and now AZBIO 
sentences in Quiet and in Noise DO NOT 

adequately represent the difficulties a person 
with significant hearing loss experiences. 
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Presentation level 
considerations

• Firszt et al. (2004): speech perception measures used with cochlear 
implant candidates should reflect the listening challenges that 
individuals encounter in natural communication situations

• Data supported the use of speech recognition tests presented at 60 
and/or 50 dB SPL, which are intensity levels that reflect real-life 
listening, rather than the louder presentation level of 70 dB SPL. 

• Current trend: most centers use 60 dB SPL, and some drop the 
presentation level to 50 dB SPL to obtain an indication of how the 
listener recognizes speech in challenging/softer listening conditions
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• Not only does this study suggest that the current indications are too 
strict, but the data also provide several examples supporting the need to 
revise current adult candidacy indications for cochlear implantation from 
a sentence test to a word test. 

• For example, comparing CNC word and HINT sentence recognition 
demonstrates that simple sentence recognition tasks (sentences spoken 
slowly and clearly by a single talker) are not useful for tracking 
performance over time. Mean HINT sentence recognition improved 
significantly between the preoperative and 3-month postactivation test 
interval; however, no further improvements were noted beyond that 
point. One can easily see that sentence recognition scores quickly hit the 
ceiling. 

• In contrast, CNC word recognition continued to improve over the entire 
first year following activation. 

• Thus, the clinical utility of CNC words for longitudinal postoperative 
assessment is greater than that of the HINT sentences. 

• In addition, the current study suggests that CNC word scores, rather than 
sentence scores, should be used to determine candidacy and measure 
long-term outcomes for adults with postlingual hearing loss. 

Sladen et al 2017

Word Score vs. Sentence 
Score

12
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Word Score vs. Sentence Score
• Not only does this study suggest that the current indications 

are too strict, but the data also provide several examples 
supporting the need to revise current adult candidacy 
indications for cochlear implantation from a sentence test to 
a word test. 

• For example, comparing CNC word and HINT sentence 
recognition demonstrates that simple sentence recognition 
tasks (sentences spoken slowly and clearly by a single talker) 
are not useful for tracking performance over time. Mean 
HINT sentence recognition improved significantly between 
the preoperative and 3-month postactivation test interval; 
however, no further improvements were noted beyond that 
point. One can easily see that sentence recognition scores 
quickly hit the ceiling. 

• In contrast, CNC word recognition continued to improve over 
the entire first year following activation. 

• Thus, the clinical utility of CNC words for longitudinal 
postoperative assessment is greater than that of the HINT 
sentences. 

• In addition, the current study suggests that CNC word scores, 
rather than sentence scores, should be used to determine 
candidacy and measure long-term outcomes for adults with 
postlingual hearing loss. 

Sladen et al 2017

• CNC Bilaterally Aided in 
QUIET without visual 
cues: Words = 10%; 
Phonemes = 57%

• AZBIO Bilaterally Aided 
in QUIET without visual 
cues: 44%

• AZBIO +10 SNR 
Bilaterally Aided without 
visual cues: 39% 

• AZBIO Right HA only 
Quiet: 45%

• AZBIO Left HA only 
Quiet: 14%

Think about what these scores mean when this patient goes to the 
grocery store. 

Think about what these scores mean for “best-aided”. 
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Think about what these scores mean when this patient goes to the 
grocery store. 

Think about what these scores mean for “best-aided”. 

What if we didn’t test this patient in a 
real-life condition, such as in the 
presence of background noise? 

Would this person be a candidate per 
Medicare guidelines if we didn’t test in 
noise, or evaluate individual ears and 

their contribution, or lack thereof? 
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FDA Candidacy and Insurance 
Considerations
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Medicare Considerations

• Federally funded insurance
• CIs are covered for: 

– Treatment of bilateral, pre- or post-linguistic, moderate-to-
profound sensorineural hearing loss in individuals who 
demonstrate limited benefit from amplification

• Limited benefit from amplification is defined as: 
– Test scores of less than or equal to 40% correct in the best-aided 

listening condition on tape-recorded tests of open-set sentence 
recognition. 

– ***Can score less than or equal to 60% in best aided condition 
and less then or equal to 50% in the ear to be implanted if the 
patient is in an approved clinical trial. 
• https://www.cms.gov/medicare-coverage-database/details/ncd-

details.aspx?NCDId=245&ncdver=2&bc+BAABAAAAAAAA&
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What if someone with private insurance 
does not meet criteria when your 

protocol is followed? 
• Always check the patient’s insurance

– Failure to pre-certify can result in lack of payment and/or 
requirement of payment by the patient

• Our protocol includes discussion of the patient at a CI Team 
meeting, even if they meet criteria. If they don’t meet 
traditional criteria: 
– The team comes to a consensus on whether or not to implant
– CI Team members present at the discussion, the decision, and 

the rationale – all documented from the meeting and placed in 
the patient’s chart and can be submitted as part of the request

– Physician can request a peer to peer discussion/review if 
approval is denied

– Special letters can sometimes be submitted to the insurer, 
asking them to approve off-label use of a device
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Other ideas that have 
changed over time…

• Reducing operative time
– What types of incisions are 

done now? 
• Reducing rate of 

infections
– What do we pre-surgery? 

• Round window and 
cochleostomy techniques 
have been modified to 
reduce trauma 
– Irrigation? Use of steroids? 

Insertion force? 

• Smaller/thinner – more 
easily implanted

• Shorter – for hearing 
preservation

• Longer/thinner – for 
hearing preservation 
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https://www.cms.gov/medicare-coverage-database/details/ncd-details.aspx?NCDId=245&ncdver=2&bc+BAABAAAAAAAA&
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Expansion of CI Candidacy 
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2020
global pandemic     masks 

social distancing  and many others…

The past year will go down in the history books for so many 
reasons. Some terrible. Some wonderful. 

One positive to remember

HUGE breakthrough in FDA approved indications to 
expand pediatric criteria to 9 months
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Pediatric CI Criteria Expansion 
Amidst Global Pandemic

As the world tried to deal with 
the reality of a global pandemic 

– elective surgeries were 
canceled. This meant CI surgeries 

were also canceled. CI 
activations were also canceled. 

Children and adults could not get 
access to sound. Elective

surgeries resumed and with
them came a new indication for 

use. 

21

“Every year, 

about 60,000 people 
in the United States acquire 

single-sided deafness.”

Weaver 2015
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SSD
• Etiology varies 

– Acoustic neuroma
– Sudden idiopathic hearing 

loss (viral)
– Head trauma
– Vascular insults 
– Congenital loss of hearing 

• Multiple causes 
• EVA

– Meniere’s disease

• What can SSD impact? 
– Sound localization 
– Communication development
– Education
– Employment opportunities 
– Quality of life 
– Emotional state 
– Social development
– Ability to hear in complex 

listening environments
– Other areas

• Other considerations
– Balance issues
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• Identified via NBHS
– Passed right REFERRED LEFT

• EVA Left
– There is an enlarged vestibular aqueduct on 

the left. 
– The vestibular aqueduct on the right is normal. 
– There is no evidence of a partitioning 

abnormality of the cochlea on the left side
• Balance issues

– Worse with otitis media
• Otitis media AU
• Speech delay

SSD Case Study
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SSD

• Follow-up screening
– Absent OAEs left,

present right 
– Failed AABR left, passed

right
– High frequency

tympanometry normal
AU

• Diagnostic at 1 month
– Tymps normal
– Left OAEs largely absent 

(tested more 
frequencies), Right OAEs 
present

– ABR
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SSD – HL in left progressed

To complicate matters, the infant had persistent middle ear pathology. The right 
ear was her ”good” ear; however, with fluid, she often had a conductive hearing 
loss in her right ear. She eventually went on to get tubes. She was also being 
treated with a hearing aid in the left ear. Her balance issue worsened with fluid in 
middle ear space. 
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If patient has conductive hearing loss in good ear, 
and asymmetric permanent hearing loss, what can 

we expect from lack of consistent clear auditory 
input? Speech and language delay, lack of 

educational achievement, inability to meet 
potential. 

That is – their developmental level does not meet 
that of their potential. 
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SSD – HL in left progressed

Park et al 2019
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SSD – HL in left progressed
• HA no longer beneficial
• Difficulty tolerating device
• Concern for binaural 

interference with high 
powered HA 

• Concern for balance issues
• Wanted CI 

– FDA had not yet approved for
children/SSD

– This was a toddler
– They ended up moving, but

mom was seeking a CI
– Referred to a center where 

they were moving 
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• As of July 22, 2019, significant UHL is an approved FDA 
indication for cochlear implantation for one cochlear 
implant system for both children and adults (ACIA
2019).

• Expanded FDA approval for SSD for adults 
• Expanded FDA approval for SSD for pediatrics

• What used to happen for people diagnosed with SSD? 
– Sometimes nothing. 
– CROS devices
– BAHA
– Problem with the above “solutions”

• They do not stimulate the nerve with hearing loss -> 
contributing to auditory deprivation which may result in future
interventions being unavailable due atrophy of the nerve and 
cross-model cortical reorganization

SSD
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Electroacoustic 
Considerations

Zwolan & Sorkin 2017
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Pre CI Scores
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1 Month Post CI Activation
Patient chose full array

At the limits of the processor acoustic component
CI was still right decision for her even though she did lose low frequency residual 

hearing
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1 Month Post CI Activation
Patient chose full array

At the limits of the processor acoustic component
CI was still right decision for her even though she did lose low frequency residual 

hearing

She’s also getting a new hearing aid for the 
nonimplanted ear to take advantage of 

bimodal listening

Patient experienced such significant 
improvement in quality of life with the 
cochlear implant, that she wanted to 

purchase the hearing aid for the left ear 
before even being tested in the 

soundbooth. 

Technology can be life changing.
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DON’T FORGET THE 
NONIMPLANTED EAR

Bimodal Benefits are not an expansion of criteria. 
The benefits are real and well-documented.  

Audiologists need to be recommending bimodal fittings as applicable.
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Native Language 
Considerations

Development and Validation of the 
Spanish AzBio Sentence Corpus
• Current Spanish lists are inadequate 

and do not compare to the English test 
battery 

• Considerations for dialect and 
vocabulary level 

• Needed this test battery for years
• Credit: Alejandro Rivas, MD, Adriana 

Rivas, PhD, Luz Adriana Rincon, PhD, 
René Gifford, PhD, Tony Spahr, PhD, Leo 
Litvak, PhD, Michael Dorman, PhD

https://cdn.ymaws.com/www.acialliance.
org/resource/resmgr/ci2019_ppt/ci2019_p
pt_saturday/3_rivas_spanish_azbio_acia_2
.pdf

Other Languages
• CI Evaluation Materials 

available at UF Health: 
– English 
– Spanish (will be updating to the 

new test battery) 
– Mandarin

• We have had patients qualify 
in English and not qualify in 
their native language.* 
– Even with profound hearing 

loss
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Questions? 

Thank you!
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