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Learning Objectives

• After this course, participants will be able to describe the requirements 
laid out by the FDA and Medicare to determine cochlear implant 
candidacy.

• After this course, participants will be able to explain how to implement a 
test battery to evaluate a patients candidacy to receive a cochlear 
implant.

• After this course, participants will be able to explain how to develop a test 
battery for post-operative verification of CI mapping and function.
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GSI AudioStar Pro & TympStar Pro 



5/30/17

3

5

FDA Criteria for Cochlear Implants

Adults
• Individuals 18 years of age or older who have bilateral, pre, peri or postlinguistic sensorineural hearing impairment
• Limited benefit from appropriate binaural hearing aids, as defined by test scores of 50% correct or less in the ear to be 
implanted (60% or less in the best-aided listening condition) on recorded tests of open set sentence recognition
• Moderate to profound hearing loss in the low frequencies and profound hearing loss in the mid to high speech frequencies
Children
• Children 12 to 24 months of age who have bilateral profound sensorineural deafness
• Children two years of age or older may demonstrate severe to profound hearing loss bilaterally
• Limited benefit from appropriate binaural hearing aids, which is defined as:
- In younger children – Lack of progress in the development of simple auditory skills in conjunction with appropriate amplification 
and participation in intensive aural habilitation over a three to six month period. It is recommended that limited benefit be
quantified on a measure such as the Meaningful Auditory Integration Scale or the Early Speech perception test.
- In older children – ≤ 30% correct on the open set Multisyllabic Lexical Neighborhood Test (MLNT) or Lexical Neighborhood Test 
(LNT), depending upon the child’s cognitive and linguistic skills. A three to six month hearing aid trial is recommended for children 
without previous aided experience.
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Adult Candidacy Criteria

Audiometric candidacy ranges
Moderate-to-profound SNHL in both ears

Speech recognition criteria*

Limited benefit from amplification 
defined as preoperative test scores:
<50% sentences in ear to be implanted 
<60% bilaterally (best aided condition)

Medicare criteria differs slightly:
≤ 40% sentence recognition 

in the ear to be implanted 
(aided); 40-60% if in a 
clinical trial

*AzBio or other test material typically 
presented @ 60 dB SPL
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Pediatric Candidacy Criteria

Audiometric candidacy ranges:
2-17 y.o. - severe-to-profound SNHL in both ears
12-24 mos. – profound SNHL in both ears

Speech recognition criteria*

2-17 yrs:
Limited benefit from binaural amplification trial 
with MLNT/LNT scores       < 30%

12-24 mos:
Limited benefit from binaural amplification trial

Both groups: 
High motivation and appropriate expectations 

from family

*Test material typically presented @ 60 dB SPL
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Nucleus Hybrid L24 Candidacy

INCLUSION
• 18 years-of-age or older at the time of 

implantation

• CNC word recognition score will be between 
10% and 60%, inclusively, in the ear to be 
implanted in the preoperative aided condition

• Contralateral ear word scores equal to or better 
than those in the ear to be implanted, but no 
better than 80% and a HF PTA  at 2k, 3k & 4k Hz  
> 60dB.

• Unilateral Implantation 
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FDA EAS Candidacy -Med El
• Age 18+

• Normal to moderate low frequency 
sensorineural hearing loss sloping to 
severe-to-profound high frequency 
loss

• ≤60% on single-word speech 
understanding scores 
(i.e., CNC words in quiet)

• Approved for bilateral implantation
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Industry Standard for CI evaluations

Original Minimum Speech Test Battery for Adult Cochlear Implant Users-MSTB
In 1996, a committee comprised of representatives from AAA, AAO-HNS, and CI manufacturers 
convened to identify a set of materials to be used clinically and in
research to assess the performance of adults with cochlear implants. 
They recommended:
• 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.

These tests comprised the original Minimum Speech Test Battery for Adult Cochlear
Implant Users (MSTB). 
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The Current Industry Standard
Since the introduction of the Original MSTB, advances in technology, improvements in 
outcomes, and changes in candidacy criteria have resulted in ceiling effects on the HINT 
sentences when presented in quiet. 
A study by Gifford et al. (2008) reported that as many as 71% of implanted adult subjects 
scored 85% or higher on the HINT in quiet. 

As a result, the current industry standard is to assess performance in adults with CNC 
words and more difficult sentence materials such as the AzBio sentences (Spahr & 
Dorman, 2004) 
The AzBio sentences are more difficult than the HINT sentences because they are spoken 
by different talkers in a conversational style with limited contextual cues that the listener 
can use to predict or “fill in” unintelligible words. The sentences are presented at a fixed 
level in quiet or in 10-talker babble at a fixed signal-to-noise ratio. 

Pre-AudioStar Pro
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AudioStar Pro-It is all integrated
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Preparation for Cochlear Implant Evaluations
• Comprehensive Audiological Case History
• Recent (last 3-6 mo or sooner) comprehensive audiogram 
• Tympanometry and Acoustic Reflexes
• Diagnostic OAEs
• Consistent hearing aid use for at least 6 months
• A set of Clinic Demo/Loaner digital super or ultra power hearing aids
• Real Ear Measures/Speech Mapping
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Audiometric Evaluation
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Appropriately Fitted Hearing Aids
• Hearing aids should be verified 

with RECD and In-Situ speech 
mapping and adjusted to 
targets as best as possible for 
the patients hearing loss.  

• This verifies and documents 
that the hearing aids are 
functioning at the time of the CI 
evaluation.
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Clinic 
Loaner/Demo 
Hearing Aids
• Can be helpful if:
• a patients hearing aids are not 

functioning well
• their hearing loss has moved 

outside of the fitting range of their 
current aids.  

• if a patient comes in with hearing 
aids that have proprietary software 
and you can not adjust them.

• Some patients may even forget 
their hearing aids for the CI 
evaluation.  
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Test Battery for Evaluating CI Candidacy
• Most Insurances will use open set recognition scores (AzBio Sentences) for 

qualifying an adult patient (can vary by each insurance policy)

• CNC words are helpful for pre- and post operative CI comparisons, as well 
as cochlear hybrid evaluations.

• Tests are administered with recorded tracks (not MLV) at 60dBSPL
• 60 dBSPL=Is typically 47dBHL on the audiometer dial; however, this should 

be verified with a sound level meter in each booth.
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Audiometric Booth Set Up

• Testing should be conducted in a sound-
isolated room.

• The sound room should be a minimum of 6x6 
feet for the loudspeaker to be a minimum of 1 
meter from the center of the listener’s head.

• A second sound field speaker will allow for 
testing with separated speech in noise testing.

1 meter
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Calibration Set Up with audiometer
• Prior to performing testing it is recommended that your sound room calibrations 

be accurate, this is typically a two step process. 
The first step, is to use the 1000 Hz calibration track to calibrate your VU meter for 
both Channel 1 and Channel 2.
The second step, is the output of the speakers in your sound field, this can be done 
with your routine audiometer calibration. 

With the integrated (MSTB) CNC word list and AzBio sentence lists in the GSI 
AudioStar Pro, the first step of, VU calibration is no longer necessary and will save a 
10-30 seconds with each patient you evaluate and reduced the likelihood of tester 
error.
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AzBio Sentences
• Each list consists of 20 sentences 

spoke by 4 different talkers 2 male 
and 2 female.

• Sentences are spoken using a 
conversational style of speaking, 
with limited contextual cues.  

• When testing in noise, there is 
continuous 10 talker babble 
recorded on Channel 2.

• Scoring is done with the words 
correct divided by the total 
possible words.
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AzBio Sentences with AudioStar Pro-Video
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Customizable Reports-GSI Suite

24

Transferring from ASP directly into GSI Suite in Noah
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Post Operative Audiometric Booth Set Up

• Same set up as pre-operative evaluations
• Testing should be conducted in a sound-

isolated room.
• The sound room should be a minimum of 6x6 

feet for the loudspeaker to be a minimum of 1 
meter from the center of the listener’s head.

• A second sound field speaker will allow for 
testing with separated speech in noise testing.  
This is beneficial for bimodal and bilateral 
testing in background noise.

1 meter
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Aided CI testing with ASP
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Post Operative Evaluations and Verification

• Same procedure as for CI Evaluations
Post op assessments are recommended at:
• 3 months
• 6 months
• 12 months 
• Annually thereafter
The recommended presentation level is 60dBA 
(average conversation speech)
Recommended testing for AzBio sentences in 
noise is +10 SNR or +5 SNR depending on the 
abilities of the listener. 

CNC words
CNC words are the primary word test used to 
qualify a patient for a Cochlear hybrid implant 
or Med El EAS implant.  
Recorded words  are presented 60dBSPL to 
the patient in an aided condition with each 
ear independently.  
They are also commonly used for word 
recognition testing with traditional CI for 
monitoring progress and performance, as 
well as compare to preoperative results. 
CNC words are typically scored both by total 
correct words as well as phonemes correct.  
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GSI TympStar Pro

• Can be used to monitor for post 
surgical middle ear fluid post 
operatively and as needed.
• Is an effective tool for objective 
programming to aid in programming 
and setting C/M levels with eSRT
(Electrical Stapedial Reflex Testing)

(eSRT) Electrical Stapedial Reflex Testing 

Pediatric Patient Set up Adult Set up
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ESRT-stimulating M levels in CI software 
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ESRT-Video with TympStar Pro
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In Conclusion
• The ASP with integrated word and 

sentence list allows for more 
efficient testing, improved 
workflow and patient flow for 
both diagnostic evaluations and 
for cochlear implant evaluations.

• Integration with GSI suite allows 
for clean reports that will 
integrate well with EMR/EHR.  

• The TympStar Pro is a essential 
tool that perfectly complements 
the ASP in its functionality and 
efficiency both for diagnostic 
evaluations, as well as a tool for 
post operative programing when 
integrated with CI programming 
software.  
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Question and Answers…..
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Thank you for listening
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