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- Welcome to today's webinar, The American Cochlear Implant Alliance Task Force for

Determining Cochlear Implant Candidacy in Adults. We have with us today, Donna

Sorkin, she is the executive director of the American Cochlear Implant Alliance, a

nonprofit organization working to expand access to cochlear implants through

research, advocacy, and awareness. You can read more about Donna on our website.

I'm gonna go a little bit off script here. I will just say we have been working with Donna

here at AudiologyOnline for many, many years, and she is not only just a pleasure to

work with, but I think arguably, she has done more for cochlear implants than many

people alive today. She is a visionary and we love hosting these courses with her. And

at this time I'll turn it over to Donna.

- Thank you so much, Carolyn, what a beautiful introduction. And now I have the honor

of introducing our two speakers today. Sandra Prentiss, is an audiologist and associate

professor at the University of Miami Miller School of medicine. Dr. Prentiss is an

experienced clinician and researcher with a specific focus in cochlear implants and her

research centers around patient centered outcomes in cochlear implant recipients. Our

second speaker today is Dr. Daniel Zeitler, who is a physician and fellowship trained

otologist neurologist at Virginia Mason Medical Center in Seattle, where he serves as

co-director of the Listen for Life Cochlear Implant Center And he's also an assistant

professor in the University of Washington department of Otolaryngology. And he has

also done an extensive amount of research investigating cochlear implant outcomes,

including CI for single side deafness.

And he serves on the ACI Alliance board of directors. We could go to the next slide.

These are our disclosures and our learning outcomes, thank you. And then just getting

into it today, our first task force talk on task force guidelines for determining cochlear

implant candidacy, this is 104, as we mentioned earlier, and you could go to the next

slide, and you may wonder who we are and why there's another organization in hearing

health when we have so many, but we are a membership organization that is just
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focused on CI and access to care, and our members are from across the care

continuum. So we have audiologists, like Dr. Prentiss and physicians, like Dr. Zeitler as

well as speech pathologists, educators and others on CI teams and sort of unique, we

also have scientists and adults with CI and parents and other advocates.

So we're really across the CI world. We have a website that's really designed for

people who both work in CI and who don't, so that individuals coming on can get

information that they need to be introduced to this extraordinary intervention. We are

highly collaborative with other organizations and that's in our name, and certainly,

AudiologyOnline is one of our most frequent collaborators. And we welcome your

involvement if you haven't been involved before, and I've listed there our website and

Facebook and Twitter, and we go to the next slide and just, you can go to the next

slide, there, we do have as our mission to advance access to the gift of hearing

provided by cochlear implantation through research, advocacy, and awareness so that

advancing access is really key to who we are.

And we look at factors that contribute to under utilization of CI, really try to improve

awareness regarding candidacy and outcomes. And that's really what led to these set

of talks, the first of which is today, and what we're doing today is looking at CI

candidacy, determination in one specific population, adults who have bilateral deafness

and then the others will be examined in future AudiologyOnline talks. And of course,

we're talking about the fact that utilization is low. What we found as the board of

directors and looking at these issues is that different clinics use different criteria for

determining candidacy, not criteria, different ways of determining candidacy for the

same criteria. So we wanted to give some guidance about how a task force that is

across the continuum looked at that, you can go on the next side. And so our first

speaker today, Dr. Sandra Prentiss, thank you so much.
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- Thank you, Donna. And thank you AudiologyOnline for having us talk. This is a really

near and dear to my heart and the task force isn't just me and Dr. Zeitler. It also

includes Dr. Camille Dunn and Dr. Sarah Sadlowski. They're also on the task force and

helped with preparing of these guidelines. So let me try to advance the slide. So the

purpose of this, the reason that we're trying to provide guidelines is that really, when

we're doing any sort of testing that should be evidence based, should be something

that has a good support rationale for it and not just something that we believe to be

true. This will help improve access to cochlear implants for potential candidates.

And it also allows us to provide consistent and high quality testing. So this is important.

So in Florida, we see a lot of snowbirds and sometimes they're tested up north and

they are told they're not a candidate. And then they come down to us and they're told

they are a candidate. So it causes a lot of confusion within the patient. And we just

need to make sure we're on the same page and understanding who is a good

candidate for a cochlear implant. So the impact of hearing loss is great. And we know

that over 40 million Americans are suffering from debilitating hearing loss, and that's

just expected to rise. So if we're not treating them, or we're not treating them

effectively, this can impact so many realms of their quality of life, including their social,

mental wellbeing, stress, anxiety.

So we really need to mitigate the hearing loss to help improve the quality of life. And

we also recently, within the last few years are discovering this association between

hearing loss and cognitive decline and dementia. So if we can, again, mitigate some of

these factors, we can get these patients to feel a little bit more included in their social

activities. So historically, we used to look at the audiogram and it used to be pretty

straightforward. The cochlear implant candidate would be somebody who has

profound hearing loss and no word recognition, but now that the criteria has continued

to change, we see that the audiogram really doesn't provide any predictive value for

post-treatment benefit. So when we're looking at the audiogram, that doesn't tell us
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how they're going to perform a noise, how they're performing in their everyday

environments.

And really, as I mentioned earlier, there is no predictive value. And so sometimes we

would use the audiogram and look at their speech recognition scores, and that would

be what determined a referral or not. But again, there is no predictive value of a single

word tested at a loud volume to really equate to what they're experiencing in everyday

life. So we have different treatment options and the cochlear implants, again, it used to

be just severe to profound. The thresholds had to be in there, they'd have 0% word

understanding, but as we noticed their significant benefits to people and they were

getting open set word understanding, it started expanding to a moderate degree,

excuse me, moderate to profound, but now we even see that those that have

significant residual hearing can also fall into the cochlear implant criteria.

And then when we look at the hearing aids, the thresholds for hearing aids can cover

pretty much the same configuration as somebody who may benefit from a cochlear

implant, so it can get confusing. And this is where we just really have to listen to the

patient and look beyond just the Xs and Os on our audiogram. So again, because the

expansion of criteria has been so great over the last six years or so, then we even see

that people that fall outside of this range is they can still benefit. So this graph here is

really just representing the ear to be implanted, but this over the last year, we've had

approval to do asymmetric and single sided deafness, which is going to be covered in

one of the other AudiologyOnline classes.

So we're just gonna focus mostly on the traditional, but again, if the thresholds are

falling outside of this area, it doesn't mean they won't benefit from a cochlear implant.

And I'll highlight this here. This is the criteria that Medicare still follows that their

thresholds have to fall within that. So even if they had one normal threshold, 125, are

they considered a candidate and they should be. So we really just need to start
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considering everybody based on their complaints and not just using the audiogram. So

it's interesting to see that when we look at the adoption of hearing aids and when we're

transitioning from a hearing aid to a CI, the adoption of hearing aids is actually pretty

low in the United States.

And you can see that all the way over to the right indicated by the arrow. And so we

would expect that a lot of times people aren't adopting their hearing aids. It could be

the high cost. It could be the stigma attached to it. But really, a lot of times what

they're saying is that it's not benefiting them. So when we think about all of the options

and the configuration for hearing loss, when can they transition from a hearing aid to a

CI, we would expect that the utilization for CI would be pretty high, but this is, I love the

slide, this is from the American Cochlear Implant Alliance, they're always keeping up to

date on this, but again, we have about 38 million people with hearing loss and the

potential implant candidates, and this is bilateral severe to profound hearing loss.

So this is the basis of cochlear implantation candidacy. So there's 2.1 million that

would potentially be a candidate with bilateral severe to profound hearing loss. But if

we look at how many are actually implanted, there's only 218,000 implanted. So that's

a really low penetration rate even for the narrow indications. So if we added those with

more hearing, residual hearing, we would expect that number to be quite a bit higher,

but it's still pretty low. So we need to understand why there's such a low utilization

rate. It could very well be there's a low awareness in the general population. It could be

low referrals from the primary care physicians and hearing aid audiologists. And that

very well may be because of their unfamiliarity with candidacy criteria, which is hard.

It's changed, it's constantly evolving. So it's hard to keep up with if you're not in the

field and the physician is the number one influence on hearing healthcare decisions. So

if they're not familiar with the criteria, they may just continue to refer them back to

hearing aids and they just miss that window to be evaluated for a cochlear implant.
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And as Donna mentioned earlier, there is a lot of inconsistencies in testing protocols.

So if somebody is relying more on strict guidelines, then they may say they're not a

candidate, and then they'll just go back to hearing aids. So it's important that we

provide these guidelines to help improve access for these patients. So when we look at

the evolution of candidacy criteria, it started in 1985, it was just adults.

And then really, the first major change, as you can see, it did start going from

pre-linguistic to post-linguistic and then it went from severe to profound, to moderate.

But the biggest change came in 2014 when we started seeing that we could still

preserve hearing and they could still benefit from a cochlear implant if they were using

what we call an EAS or hybrid type of hearing where it's electric and acoustic. So it

was about almost 30 years before that big change. So it's hard to keep up with that

candidacy. If you were familiar with candidacy just 20 years ago, then it still was the

moderate profound. And now we've also seen a trend to move towards testing just the

word scores instead of sentences.

And so the word scores, there's been a lot of research showing that sentence scores,

especially in noise require more than just a good hearing system. It also requires good

cognitive function. So if there's any mild cognitive impairment that can really impact

their ability to understand a noise and so when we do those scores, sentences and

noise, it could be a reflection of something that is non auditory nature. So if something

doesn't fit within the pretty little graph, it's still possible that these patients would still

benefit. So even if they don't fit in that graph, it doesn't mean they are not a candidate.

They can be a candidate, and we can still do an implant and it's considered off label.

So situations like this, if the benefits outweigh the disadvantages, then I think they

should be considered. One of them is severe mixed hearing losses, which we see a lot

of, if it's a Medicare patient, the indications are bilateral, moderate to profound sensory

neural hearing loss. But if they have a profound or severe mixed hearing loss, then
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really, this is the only option to give them hearing. And as long as we can document

why we're doing it and why it's medically necessary, then it's something that we

encourage you to do. And over 75% of surgeons report that they do perform off-label

cochlear implant surgery. So just being able to evaluate them and lay out their

advantages and disadvantages, even if they don't fit within the FDA criteria, we

encourage you to at least refer them for evaluation.

So how we get them in the door, this study just came out in 2020 by Dr. Zwolan. And

it's actually a really good tool. So if you're not sure when to refer somebody again, this

is more for kind of the traditional candidates. If you're looking to at their unaided

audiogram, and they have a pure-tone average of greater than or 60 dB HL at 500,

1,002, and they also have an unaided monosyllabic word score of less than 60%,

there's a 96% sensitivity rate that they will qualify for a cochlear implant in the

traditional sense, meaning that more of the moderate to profound, this is not a set in

stone. So if you see somebody that doesn't have those two criteria, but they're

continually reporting limited benefit from hearing aids, then they still should be

considered.

And again, this is just a referral for a CI evaluation. It doesn't mean they will get

implanted, but just to introduce them to this idea and get a baseline and let them know

that there are other options out there. So when they do come for a cochlear implant

evaluation, there is a number of things that we look at. It's never just one thing. The

audiogram of course, is something that is a starting point, but we also look at their

medical history, their lifestyle, and their demographics, their hearing history in etiology

and the speech recognition in the aided condition. All of these put together is what

makes a candidate. It's not just one, excuse me, one of those things.

So we look at the patient as a whole patient and no two evaluations are going to

present the same way. So we really need to get to know the patient and their hearing
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goals. So the CI team can consist of a number of specialists and a number of

providers, including audiologists, speech language pathologists, the physicians,

sometimes we need a psychologist or neuropsychologist in the event of somebody

who has cognitive decline. That is not something that should eliminate them from a

cochlear implant evaluation. A lot of times the patient will wanna talk to previously

implanted peers. And just to know the story, the journey, and get an experience from

someone who has, or get a feedback from someone who's gone through the

experience.

And of course, the family members and the caregivers that are with them, they need to

be a part of the team and provide support for them, and their social workers. So the CI

team is not all of these people. Oftentimes, it's a mix of these professions. And so,

again, it depends on what you find out with the patient and when you may need to

include some other professions. So when we look at a demographic lifestyle, is a

cochlear implant something feasible even for the patient? So we need to know, are

they living in a place that they can easily get to, or if they live three hours away or they

can't drive or something of that nature, we just need to figure out if they're able to do

and commit to the process.

And if it will be beneficial for them to do that. We need to understand their lifestyle and

their communication goals. And that's, are they mostly at home watching TV, are they

super active? All of these things will help manage their expectations. And we need to

know if they're committed to the CI process. If you're involved with the cochlear

implant process, it's very intense. So they need to be able to come to multiple

appointments. They need to adhere to an oral rehabilitation program. As we know, it's

not a quick fix. It is not restoring hearing back to normal. So they have to be committed

and ready to pursue this journey. And of course, if they have family around, we would

want them to have the family support.
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And this comes into play when even now, all of the technology we're using, electronics

so much more often now, and all the devices, somehow Bluetooth to a phone or a

computer or there's telephone accessories. So is the patient somewhat tech savvy?

Can they learn, do they have a family member that can help? So this is really important

if they're able to at least learn or be able to use some of the stuff or have the support to

do so. We wanna obtain a comprehensive hearing history. So that includes their

hearing aid experience. Are they currently wearing hearing aids, if they are, how long

have they been wearing it? And have they been wearing it consistently? Have they tried

hearing aid once and then put it back in the drawer?

So we need to understand their hearing aid experience. What is the etiology? So this is

also very important and I think Dr. Zeitler will get into that a little bit more with the

medical evaluation two, but the etiology is also important, is it sudden, is this a long

standing hearing loss that hasn't been stimulated for a while and how long, what is

their duration of deafness? Now, this can be a pretty hard question to answer because

perhaps that they've had a hearing loss for 40 years, but really, what we are interested

in is when did you start noticing that the hearing aids were no longer beneficial and

some ways to get at that point is when was the last time you noticed you could talk

well on the phone?

When did you first notice you were having trouble with the television? So kind of those

questions to help identify, excuse me, identify when they were noticing the difficulty.

And of course, we need to really understand how is the hearing loss impacting their

daily life? Are they now isolated? I know it's hard now with COVID, but are they

avoiding certain situations with families and what has it done to their life? So when we

look at the ideological evaluation, so it is still part of the picture, this is the unaided.

And what we recommend is that you test in the same way that the minimum reporting

standards for adult cochlear implantation lists. So that includes 125-8,000 with all of

the interactives.
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And then of course the bone scores, and the reason that we want those 125, 250 is for

residual hearing and to look at the hearing preservation protocols. The speech

recognition score, the word recognition score should always be recorded or used with

recorded speech as opposed to monitored live voice. And of course, you should

always be using a calibrated sound booth. Once you have the hearing test, then we

need to know, are their hearing aids appropriate for their hearing loss? It's

recommended that you should have a clinic stock. So if they come in and you can

certainly tell that the type of hearing aid they're wearing is not appropriate for their

hearing loss, then being able to program a clinic stock hearing aid to fit them is

something that is recommended.

You can either do verify it on ear or in the test box with the following processing

strategies. So we're, as I mentioned earlier, the CNC Criteria, so now we're moving into

the aided part of it. And we're prioritizing the CNC words a little bit more, as I

mentioned before, it's because there's not as much cognitive involvement with the

CNC. So it can be a little bit more reflective of their auditory capabilities. The latest

studies have come out that said that any score of lesson or 40% aided CNC score can

achieve equivalent or better outcomes with the cochlear implant. Again, this is for more

traditional, moderate to profound hearing loss, but we have seen that in cases of

residual hearing, you may see a CNC score that's a little bit higher than 40%.

So it shouldn't be something that is set in stone. It's just something that is used as a

guideline. If you see this 40% and they don't have a lot of residual hearing, then go

ahead and continue testing. If it is above 40%, that does not eliminate them. It's just a

matter of looking at their full audiogram again, and looking at their residual hearing and

the difficulties that they're reporting that they have. So even though we're trying to

move toward, we're trying to move more towards prioritizing CNCs sentence testing is
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still important. And a lot of this is just to kind of see how they're doing. Can they kind of

pull the, can they close up the gaps? And also, it's still required for insurances.

So a lot of insurances will specifically state that they need a hearing and noise score of

X percent. So it's still important for counseling and of course, to test in quiet and in

noise. So the noise condition is, this is consistent with the minimum speech test

battery. It's usually a fixed condition. And what we see is that the majority of clinics are

using a plus 10 or a plus five, meaning that they're just doing one noise condition. We

recommend that you consider doing more than one because again, it's based on the

lifestyle, but you just wanna make sure that you're capturing what the patient is

reporting. So if you're only testing at plus five and they're bottoming out, it might be

hard to see that improvement later.

So you just really need to consider, are they going to benefit from the cochlear implant

in the condition that you're qualifying them in? So if you're going to qualify them in plus

five, then also, when you test them postoperatively, you should also test in those same

test conditions to show the actual improvement. Another test that is used as an

adaptive speech noise test is a BKB-SIN. It is part of the minimum speech test battery.

It is not often used, it is optional, but it does give you a little bit more insight. It gives

you the signal to noise ratio required for the patient to understand at least 50% of

what's being said. So it's kind of a nice counseling tool.

So if they have a 12 dB signal to noise ratio loss, that means the speech has to be 12

dB above the noise. And so maybe a plus five condition is not the best to test them.

And they'll probably hit the floor at that point. So this is an optional test and it's

definitely useful for counseling. So how do we manage their expectations and quality of

life? So at the preoperative counseling, we always recommend that you use some sort

of subjective questionnaires. And just within the last few years, there is one that is
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specific to the cochlear implants, but this gives you an idea of how they really truly feel

about their quality of life and different listening situations.

And their quality of life oftentimes, it's not just reliant on their hearing loss, right? So

there's a lot of non auditory factors that could be impacting their quality of life. It could

be their cognition, self-esteem, maybe they have depression or anxiety. Full-time

employment has been linked to a higher quality of life. So you may consider some

other things like a mental health screen, or if they are truly depressed and anxious, and

they believe it's the cause of the hearing loss that very likely could have a part to that,

but they need to understand that the cochlear implant may not fix all of the other things

to improve the quality of life the way they want. So I'm gonna pass it now along to Dr.

Zeitler to talk about the medical and surgical considerations.

- Great, thanks, Dr. Prentiss. It's my pleasure to be here today. Fortunately, I am one of

the 75% of surgeons who implant off label. I still have not been captured and detained

by the insurance police. So I will talk quickly in case they come by. It's important that

we start by, let me see if I have control of the screen, here we go. It's important that I

start with this slide. This is a wonderful book that I read, "Think Again" by Adam Grant

and as part of the cochlear implant team, as the cochlear implant surgeons, it's

important to remember that I, in addition to anyone else on the team is not the only

person who should be making decisions and making considerations for these patients.

We talk about people who think they're always right as the cult leader, the asterisk that

it does not apply to my spouse who is actually always right. And that goes all the way

to the learner who says I might be wrong. And the learner surrounds themselves with

people who challenge thought and change minds in the face of logic and especially

relevant to these cases are evidence. And I think the beauty of doing these kinds of

talks is we can learn the evidence so that we can become learners rather than cult

leaders. And it is incredibly important that we sort of progress down this hierarchy or
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up this hierarchy. It's also important to understand, and you've seen this slide before in

Dr.

Prentiss' portion, but the medical considerations here are really one small piece of the

puzzle. And so it is important, as you all have already learned that we consider all of

these pieces as relevant and important. The medical evaluation is often complex. It is

only occasionally straightforward. And I think that's why having a multidisciplinary team

around you, including both the surgeon and the cochlear implant audiologists, but

others that Dr. Prentiss mentioned is incredibly important, but maybe as important or

perhaps more important is that the candidate must have the motivation to not only

rehabilitate themselves, but to also improve their quality of life because there is some

data out there that suggests that these patients who do have motivation to rehabilitate

will do better as far as objective testing, which makes sense.

But it's nice to see that in the data. Age is not a contraindication. We know that as

people age, there are some changes in the cognitive status, the psychosocial, which

Dr. Prentiss alluded to, their fine motor skills may change, so changing batteries,

putting on their receivers may be a little bit more difficult. We know that diminished

central receptive and expressive language function can occur in these patients, but it's

very, very important that we all practice or do not practice ageism because there is

substantial data that suggests that octogenarians and nonagenarians can do incredibly

well with cochlear implants. It's important that we do a thorough otologic and

neurologic history, the microscope, which you see here pictured is perhaps one of the

most important portions of the workup of a cochlear implant candidate, because they

can qualify audiologically, they can qualify through all the psychosocial testing, but on

physical examination, sometimes we find things that may disqualify one ear or the

other.
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It may change how we approach these patients. So doing a thorough evaluation is

incredibly important. I think we all know on this Zoom call that a number of adults can

have some vestibular dysfunction. And we certainly know that this can get worse as

people age due to presbycusis, but up to a third of patients, even as young as 40 years

old can have some vestibular dysfunction. So vestibular testing has been discussed. It

has been advocated by some, it's incredibly difficult to find any sort of uniformity in the

literature as to which tests should be done and on whom they should be done. But this

is really kind of typically a very individualized decision. And it is certainly by no means

required.

That said, I just wanna discuss really quickly vestibular dysfunction after cochlear

implantation. I know that this is not part of candidacy considerations, but since we just

talked about whether we should or shouldn't do tests, it's also important to understand

why you might want or not want to do them. We know that up to about half of our

patients following surgery can have some transient vertigo. Most of these patients are

delayed, so it happens several days to a week or so after surgery. We did some

research actually, when I was at the University of Miami during fellowship, which

showed that a very, very small percentage of these patients actually have persistent or

sustained dizziness or vestibular complaints.

But interestingly, if you look at the data, if you look at age, if you look at surgical

technique, which electrode was used, which tests were performed, they just don't

correlate with any short term or long term vertigo data. So again, this really can kind of

help us decide whether or not we're doing the testing to sort of satisfy our own

curiosity or whether it actually is going to help us make decisions. Up to a third of

these patients will show reduced function on some of the objective testing, such as

lateral canal testing with caloric responses or VEMP testing, but interestingly, those

same patients will not report any changes in their dizziness handicap. So subjectively,

they just don't feel any different than they did preoperatively.
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And because of this lack of correlation to symptomatic complaints, again, vestibular

testing isn't widely practiced, or it certainly isn't routinely practiced. We certainly wanna

talk about the general health status of these patients. It's important that even though

chronic disease is not a contraindication to surgery, it can certainly change

requirements during anesthesia and postoperatively. And so it's important that we

involve patients, primary care physicians, perhaps a cardiologist, perhaps a

nephrologist or anybody else who's taking care of these patients. Many of these

patients are under the care of geriatrician. And so it's important that we engage these

folks to talk about any lifestyle or psychosocial issues that Dr. Prentiss mentioned.

These surgeries are by and large, especially in the adults, which is what we're talking

about today, performed in an outpatient setting with general anesthesia.

But even some of these patients who can't undergo general anesthesia can have local

anesthesia, and this has been shown to be both safe and effective with no increased

risks of complications. Preoperative imaging remains a very controversial topic. There

is significant clinical equipoise that exists. This is something that is discussed at every

meeting and nobody really ever walks away with an answer that was any different than

before they got to the meeting. Many people will advocate for no imaging. And that is

certainly not, it's not controversial, but it certainly is the practice that some people

take. Certainly, we also know that you can either do high resolution CT scan or MRI.

This decision can be made due to other factors such as neurological history.

So if these patients have a significant history of headache or neurological symptoms

like blurry or double vision, if they have peripheral extremity, numbness, or tingling, or

things like that, it is a good opportunity to evaluate the brain as a whole using an MRI.

Asymmetric hearing loss obviously, is another reason to think about an MRI because

some of these patients could actually be found to have retro cochlear pathology. This

actually just happened to me yesterday, sent a patient for an MRI prior to cochlear
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implant. And it turned out that they had a centimeter and a half tumor in the ear that we

were going to implant. So that changed things a bit. The MRI compatibility used to be

an issue, obviously all three of the FDA approved cochlear implant systems in our

country now have MRI compatible devices.

So this really isn't an issue. There is a slight shadow that can be created due to the

magnet. So if you're following vestibular schwannoma on the same side as the implant

that could raise some potential complications as far as imaging is concerned, but

really, other than that, MRI compatibility has become a point. There is a really nice

paper, actually, that looks at imaging, and if you take all post lingual deafened adults

who have no significant medical history, they have a normal exam and their hearing

loss is symmetric, these folks showed in a large retrospective analysis that the imaging

actually altered the management in less than 2% of patients. So you can see certainly,

many of us who work in academic centers where we train residents like myself, I love

having the imaging.

I think it provides an opportunity to teach. I think it provides an opportunity to plan

surgically, but certainly, based on these things, plus cost benefit considerations,

arguments can be made on both sides of the aisle. There are a few absolute

contraindications, which you see listed here. If you don't have a cochlea or a hearing

nerve, there really isn't a chance that your cochlear implant will work, medical

psychiatric or developmental issues that preclude the patient to use the device or

issues concerning their possible adherence to rehabilitative strategies may affect your

decision. If the hearing aid benefit is expected to be better than the cochlear implant.

So Dr. Prentiss mentioned some sort of baseline criteria, 40% and 60% with residual

hearing.

So if your patient is doing better with their hearing aid than they might with a cochlear

implant, these are not people who we want to implant. And lastly, and most
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importantly, we are in the habit of not tying down our patients and forcing them to have

surgery. So if your patient meets all of the criteria, they're struggling miserably, they're

failing hearing aids, but they don't want surgery, then that's an absolute

contraindication. Relative contraindications are a little more vague. You can see here

listed, those adult patients who are pre or perilingually deafened, obviously

expectations need to be altered a bit for those folks, patients who are part of the

capital D, Deaf culture, or who use American sign language may not want these

implants.

There are some people who do get them and use total communication. So again, not

absolutely contraindicated. Surgical history such as a canal wall down may change the

decision of which ear to implant, where it may require staging the surgery, but it

certainly isn't an absolute contraindication. And then you can see another several

things listed there, what we've already talked about. I just wanna highlight very quickly

the issue of an ossified cochlea. There are a number of reasons why one might have

ossification of their cochlea, certainly in children. Meningitis is common, but we do see

meningitis in some adults. I would say that more commonly in adults would be a far

advanced otosclerosis, where the otosclerotic plaques have invaded into the basal turn

of the cochlea, which can make in implantations somewhat tricky, and a number of

other issues there.

This is just some imaging, you can see here on the left side, this is a CT scan of a

patient's temporal bone. And this is what the normal part of the cochlea should look

like, gray with some fluid filled. And you can see here at the proximal portion of the

basal turn, just inside of the round window, you can see that there's a significant

amount of bony overgrowth. And that correlates to this very thin signal of fluid in the

basal turn, which if you're not a radiologist or familiar with MRIs, you can take my

word. Deciding which ear to select is certainly something that we engage with our
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team. We talk to the cochlear implant audiologists about why one might want to

implant one ear versus the other.

Patient preference comes into play. People who drive in a car with their spouse may

want their right ear implanted. So their spouse who sits on their passenger side can

talk to them. The passengers may want their left side implanted so their driver spouse

can talk to them, which ear you use the phone on. So a lot of these things which seem

trivial can actually make a big difference. I have one patient who comes to mind who

has a frozen shoulder on one side, and she could not place the implant on that side of

her head. So we chose to implant the other ear. Historically, the worst ear was

implanted. This was fairly dogmatic for a number of years, but this dogma has become

fairly outdated now.

There is some data which I'm gonna show you in a second that the better ear is not

only often preferred, but can perform just as well. This is kind of a very, very basic flow

chart that we use. So if you kinda think you have a patient who comes in, they qualify

audiometricly, they have a normal medical exam. They have normal imaging and their

audiology shows bilateral symmetric, sensor, neural, hearing loss, you're gonna

typically implant the worst ear. That's pretty straightforward. If any of these people

kinda fall off of this decision tree for any reason, so maybe they have one ear that has

been deaf for more than 10 years or 20 years, maybe they have some abnormal

imaging on one side that is their worst ear, you may still kind of choose to do the better

ear.

And any of these things can be sort of taken with some poetic license. And so there

again, this is just an example of how we kind of think about this, but it is by no means

dogmatic. We used to think that we could predict how people would do. There's a

paper that was published recently where they looked at duration of deafness, age at

implantation, which have for a long time been thought to be extremely predictive of
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performance and the position of the electro in the cochlea i.e. scala tympani versus

scala vestibuli. And if you kinda put those into a pot and mix them around and look at

the performance variants, those three things only account for about 25% of variation in

speech performance and quiet.

So this was a little bit shocking. We kinda thought we had it all figured out. Clearly,

there's a lot of stuff that happens in the milieu of the cochlea along the auditory nerve

and in the brain that accounts for the remaining 75%. Again, the better versus worse

ear was not predictive. So there should never be a feeling that you cannot implant the

better ear. Obviously, there is a decision that goes behind that, which would be made

by the team and the patient. More recently, people have looked at intraoperative round

window and intra cochlear electrocochleography to see whether that may predict some

performance variation. And interestingly, if you look at electrocochleography, what's

called the total response, which is basically a summative measure of residual cochlear

function, where you sum the total stimuli of different frequencies across the speech

spectrum.

This can account for even more of the variance than those three things that I

mentioned before. What's interesting is this variance really, can only be achieved by

doing this test intraoperatively. So I think the future kind of holds some promise as far

as what other measures we might be able to use. But this kinda goes to show you that

the residual cochlear function may be the most important predictive factor as we move

ahead. I think Dr. Prentiss sort of briefly mentioned cognitive testing and cognitive

ability in these adult candidates, again, much like imaging and much like vestibular

testing, there is no standard protocol. There is also no single test that has been shown

to be predictive of outcomes.

So this does sort of give the clinic some license to use their own protocol. Some of the

tests that have been looked at previously have been the MOCA or the Montreal
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Cognitive Assessment, the mini mental status exam has also been used. Some people

engage a true neuropsychologist or a neurologist to help with that work up as well.

Certainly, we know that that obviously, demented patients do not do as well as their

normal cognitive counterparts. So this is something to keep in mind. There is some

growing evidence in the literature that communication and speech recognition

outcomes can be influenced by the cognitive ability of the CI user. So again, this is why

it may be beneficial to test these patients ahead of time.

What's also much more robustly proven is that the cochlea implant can actually

improve cognitive ability postoperatively. And there have been a number of papers

showing a number of different tests and objective measures whereby they show this

outcome. So again, this is really used more as a screening tool, perhaps a counseling

tool to help with expectations what Dr. Prentiss mentioned, but really, there is no sort

of standardization about what scores should and should not qualify patients. The same

paper that I alluded to previously, so I mentioned that using the electrocochleography

they could show a 47% prediction of variability. What's interesting, if you add that at

plus the MOCA or the Montreal Cognitive Assessment, you can now predict about

60% of the variability.

This is in speech and noise testing. So as opposed to speech and quiet, which I

showed previously. So the way I think about this, again, this is sort of very academic

because there's no way to do electrocochleography other than in the operating room,

or at least right now, intraoperatively, but this kind of shows that the MOCA is sort of a

test of the residual cognitive function. Electrocochleography is kind of a test with the

residual cochlear function. So if you put those two together, you can look at the brain

and the ear, and that kinda gives you a good sense of people who have good brains

and good ears will do better with their implant. Lastly, vaccination, so vaccination for

cochlear implant patients is in many ways, historical.
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The CDC did show that children who had cochlear vestibular anomalies were at much,

much higher risk for meningitis following cochlear implantation. And this was part of

the reason why vaccination was recommended. There was also a previously designed

device that had some flaws that predisposed the device to increase rates of meningitis.

So those two factors kind of led to the idea of meningitis vaccinations. There still are

some cases of meningitis following cochlear implantation around the world each year.

So we do know that there are certain things that we're doing that have decreased the

risks. So most of the surgeons now take some fat or some tissue and seal the

cochleostomy site. So there is no communication between the mastoid and inner ear.

We do have appropriate vaccination standards. And again, the electro design flaws that

were previously present have been altered. The cochlear implant team has to review

these records. Certainly, the recommendations put forth by the CDC are not hard and

fast. In other words, if you don't have a vaccine, you can still get an implant, but we

really try as a cochlear implant team here and probably everywhere else does the same

to really encourage our patients to get vaccinated prior to cochlear implantations. This

is just a table of the vaccine recommendations. I think this will be in your handout. So I

won't deliberate through each and every line. I just do wanna highlight that last asterisk

at the bottom.

There is now a new PCV vaccination, which is the PCV20. Currently, the data is still a

little bit vague as to whether that will replace the other two, but we know that the

PCV20 can serve as a single vaccination that will do the same as the PCV13 and

PPSV23 or Pneumovax. So this may replace those two vaccines in the future. And I

think that is my last slide. Yes, so I'll turn it back over to Dr. Prentiss.

- All right, thank you, Dr. Zeitler. Let me make sure I can take over. So collectively,

when you look at everything that we've discussed, the lifestyle, the medical evaluation,

the speech understanding, so how do we manage the expectation? I have to say that
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this is probably the hardest part of my job is we can't predict how well they're going to

do. There are certainly promising factors that may lead us to believe that should have a

good outcome, but it's not predictive, so it makes it very difficult. So it's really

important that we understand what are the patient's goals and what are their

expectations, because their expectations and my expectations could be completely

different. If I see that they're improving significantly on their speech understanding and

they come to me and they're still saying, "I don't like this, I'm not doing well," it's hard

and so we really have to understand what is that that is making them believe that

they're not doing as well.

So when they say, "Well, I wanna hear better," okay, what does that mean to hear you

wanna hear better? Or "I wanna hear better in noise," okay, so what kinda situations

are you in? So one specific goal, I just saw her the other day. She was a super

interesting patient. She used to train German shepherds, and when she lost her

hearing, she couldn't hear the judge. So she would be, trying to do the show for the

German shepherd, but she couldn't hear the judge. So she wants to, that's her goal.

But if somebody's goal is to hear, go out to dinner with 10 couples in an auditorium

and be able to hear everybody at the end of the table, I mean, I tell them, "I can't do

that either."

So we really just need to make sure we set realistic goals and expectations for them.

They also have to understand that they must wear the device full-time, it's not

something that you can just put on when you're going to a noisy situation. In order to

really understand, the research shows that consistent full-time use will result in better

speech understanding. And as I mentioned earlier, the postoperative improvements in

speech, when we look at it against their subjective benefit, when they take those

questionnaires, they don't align. So somebody who has significant improvement may

still believe that they're not performing well. So we wanna just make sure we
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understand that before surgery and set a realistic expectation for them so that they

don't feel disappointed or that it's not successful for them.

And that Dr. McRackan, when he did a study found that those that have lower

expectations, preoperatively demonstrate higher postoperative quality of life. So we

just don't wanna give them any false promises. We wanna be very transparent with

what the cochlear implant can and cannot do. And so when we think about the therapy

and no, that's my therapy, we think about things that they must do, aural rehabilitation.

We know that that is highly associated with improvement in outcomes, but they're

typically not part of the standard of care follow-up. So they're not coming in routinely

to undergo some sort of formal aural rehabilitation. It's often self-driven, and it's often

used on a computer or on an app or something like that.

So it's really important that they adhere to something and that they're comfortable and

self-disciplined enough to do an aural rehabilitation. So even if they're not computer

savvy or anything, there are other things that they can do, just each, if they're with their

family member, they could each have a copy of a book and one person could read it

while the implant is following along to try to force some of that aural rehabilitation. And

again, as we mentioned earlier, the psychology of the patient, we need to make sure

that they're not relying on the cochlear implant to fix everything that's going on in their

life. Even though hearing loss may be a major part of their anxiety or depression.

There's often the other avenues that they're undergoing or other avenues we need to

explore, or to make sure that we manage that aspect of them too. So in summary,

those that feel that they're not successful hearing aid users should be considered for a

CI referral, even if they're outside of those FDA indications. And again, if they come for

the referral and they do the evaluation, and if they don't want it at this time, or they're

not ready, that's fine. It's just a referral, it's just to test them, but at least they get their
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foot in the door and they know that it's an option later on. We need to understand

patient specific factors for each candidate.

We need to make sure that they have realistic expectations and what they want and

how we can help improve the quality of life. The 60/60 rule, again, that's 60 PTA greater

than or equal 60 PTA and a 60% or less unaided word recognition is a good clinical

benchmark to refer for traditional CI candidates. So if you see that, and they're also

reporting they're not doing well with hearing aids, it's also a good referral. So there is

no bad referral. We just wanna get them in the door and make sure that they're aware

that this is an option or may be an option, and even if it's not at the time, their hearing

may progress in the next couple years, and then they can come back and we have a

baseline to compare to. So there are my references. I thank you so much much for your

time. Here's our contact information. If any of you have any questions or wanna reach

out after the talk, happy to answer those for you.

- Thank you both so much. If anybody has any questions please type in the Q and A,

we have a few minutes left. I actually had a few questions in the meantime, and we'll

see what our participants have. First of all, I love that no bad referrals, especially when

you had showed us in your slides, that there's such a low referral rate for cochlear

implant. So love that. Couple of things, with counseling, I learned so much today, first

of all, this information has changed so much over the years. Just when you think you're

up to date, you gotta take another course, 'cause you might be out to date.

So my question is regarding the myths, the dogmas of the old days with this stuff, how

do you counsel patients who are candidates that may have heard, like you mentioned,

Dr. Prentiss, a snow bird that they're not, and then they come to you they are, you

already have this kind of trust issue as you're sitting in front of the patient. So how do

you kind of move through some of that counseling on the front end? I know that

probably could be a week long course in itself, but what do you recommend?
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- Sure, I mean, I'm very transparent with them just as I'm talking now that there are

definitely different testing protocol and different ideas and different criteria. And I will

often try to ask them, did they tell you why you weren't a candidate? And if they say

it's, "Well, because they said my hearing was too good." So then I'll counsel well

hearing looking at the unaided audiogram, I'm pretty much telling them the same thing

that I'm saying here, and I say, "Well, if you're really struggling with your hearing loss

and I'm seeing that you're not benefiting with your hearing aid, then I believe you're a

cochlear implant candidate. And here's what it can do." But I am pretty transparent

when it comes to that.

- Great, we have a couple questions here from our participants. So Jennifer asked, "As

far as candidacy evaluations, do insurances, Medicare or private specify what level

needs to be used or whether testing sentences and noise must be completed?"

- Oops, I think I just changed the slides, I'm sorry. Yes, so Medicare, they do specify

that has to be moderate to profound, but it's very vague. They say moderate to

profound with less than 40% word understanding and a hearing and sentence

understanding, hearing and noise test. So it's very vague. So you can kind of interpret

it, what does moderate to profound mean? Does it mean that all the thresholds have to

be monitored to profound? Is it a PTA? So it's kind of up to the clinics, but what we do

is we look at the patient, Medicare is not one we can get prior approval on.

So we just need to make sure we're documenting why we think they're a candidate and

why this is going to be beneficial for them. Now, if they're way outside, they have like

normal hearing up to 4,000 and the drops off in forward recognition, that might be a

little bit harder sell, but the levels, it is not specified. We recommend you use a 60 dB

SPL and that should be calibrated in the sound field, but it's not really recommended

there.
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- Thank you, Cynthia asked, "Do you use the QuickSIN in your evaluations?"

- We don't use the QuickSIN, we use the BKB-SIN. The QuickSIN is often a little bit

more difficult. So with somebody who is thinking about a cochlear implant, they're

already having quite a bit of difficulty. So we use the BKB, and that is part of the

minimum speech test battery.

- Thank you, and Kelly asked if you could just go in a little more detail about the 60/60

rule, she's saying, "Is it less than 60% word recognition on unaided speech testing?"

- Yes, it is on unaided in the better ear. So if you're looking at it, yes, that is correct.

- Thank you, and then we'll take one last question from Kate and see if Donna then has

any final words, Kate asked, "Thank you for a great webinar. Could you please explain

in the US, when you refer to word test scores, do the percentages of 40% or 60%," I

think you might have just answered this, "refer to the proportion of words or full names

correctly repeated."

- It's actually words, and that is for aided CNC scores. So when we're looking at the

word test score, we are looking at are they performing 40% in the best aided condition

on words and 60, yeah. So both for 40 and the 60%.

- Great, thank you again. And thanks everyone for sending in your great questions. We

hope you join us for the next webinars every Wednesday this month on

AudiologyOnline that we're doing in partnership with American Cochlear Implant

Alliance. Next week, we'll cover children. So that will be another great course. And I'll

leave Donna Sorkin, leave it over to her for any final words.
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- Thank you so much for joining us today. I also did wanna add that these papers are

going to be published in Ear and Hearing open access. And the first one actually was

published this week. And so it's actually the two pediatric ones, the bilateral in children

and single-sided deafness in children and the papers that Sandy and Daniel were

involved in writing in that group as well as the SSD in adults will also be published in

Ear and Hearing open access, probably this summertime. So watch for that and join us

again next time, next week. And thanks very much to our superlative speakers and

AudiologyOnline, thank you.

- Thank you.
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