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TONY: I hope Heidi is coming today. I hope I didn't get her mixed up with next week.
She's just running late.
I hope Heidi brings her own laptop. This computer really sucks.
Now it's on again. Blake.
STUDENT: Hello.
TONY: Nice to meet you.
I will introduce you when more come in.
I don't know what's going on with this computer. Now it's really starting up.
Okay.
I don't know if Heidi up loaded her slides yet. She's stuck in traffic.
Good morning Sarah.
I think we have everyone.
Actually can you leave the door open? Heidi is coming today.
I forget to put that in the announcement. Last week was a blur.
So Heidi is in traffic rite now.
We have a observer student from high school from
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heritage wood lake. He will sit in class and get some experience. This is a grad course Blake and it's for clinical audiology students. He is getting super experience here.
And he will shadow me for today and Wednesday and Friday in the lab. Want to be audiologist?
STUDENT: Sure.
TONY: Yeah. So the more we can recruit the better, right?
We will need a lot more audiologists as the years go on and it's pretty cool profession I think.
So I had not prepared much today because I thought Heidi would be here and take over and I will just introduce her but today is -- we are switching the syllabus so Heidi could come in.
How did I miss count?
I was counting like we have 12 -- I was probably counting Blake. That's why.
Now we have 14.
So Heidi could come and she's been your TA for
514 and 558. You already met her.
But I will boast a bit for her, she's amazing clinician. Amazing.
So I'm a little biassed...during COVID -- she did great work there so she is really knowledgeable. She did a review on corticals on infants and she will



talks about ABR but she has a great depth of knowledge in corticals too.
So whatever you can get from her -- ask her a lot of questions. She can tell you -- I will say this is in the protocol and she will be like, this is what we do in clinic. There's a difference between book learning and real life learning as you will probably experience soon when you do practicum and that's the way it goes.
So she will be able to tell you things that I
can't.
Because I don't practice it every day. She's at
BC children's hospital and I can't remember what her official positions are but basically she's part of a team for doing all the reviewing of those hard cases. So it's Jenny Hatton and myself and ana and Alson,...beers and David Sapells when not busy trekking through the world. We review the hard cases and review audiologists.
So when you go out and you become a BCHP audiologist if you take that path you will be vetted by us to say you can do ABR or pediatric assessment for electric physiology and there's a continuous quality improvement panel and we review you every two years and we guide and say you might want too think



about masking here or may be remember to do dual channel recordings. So she's part of -- not part of the CQI but she did everything and all when she can.
So she's a wealth of knowledge so I hope you have a good experience with her. She will do a review of the protocol. And I kind of just guided her -- you have already been through it but it will be nice to have that rehash, review.
And then also see from her perspective what to focus on.
So when you get out there to the practicum, and in your careers, you will know better what it's like.
Do you have your practicum set? Pediatric?
With ABR -- at least pediatric?
Okay.
And do you know if you are doing ABRs.
STUDENT: Not.
TONY: Okay. All right.
Where are you?
STUDENT: Fraser health in Burnaby. STUDENT: Island health in Victoria. CANDIDE:...

TONY: North delta. CANDIDE:...



TONY: Cool.
Where are the other pediatric?
STUDENT: Edmonton.
TONY: Edmonton? You might get ABR up there -- who else.
STUDENT: Langley public health unit with Morgan. It said not including ABR.
TONY: I don't think they do. STUDENT:...Vancouver coastal. TONY: They do it. You might go --
STUDENT: Children's hearing and speech. TONY: At? Where?
STUDENT: I forget the street name. TONY: In Vancouver.
STUDENT: Yeah.
TONY: I don't think they do ABR, they go to children's.
There's Heidi.


HIEDI: Hi. Sorry I'm late.


TONY: That's okay.


HEIDI: Big group. Now that everyone is together. TONY: And we have visitor from high school.
HEIDI: Thanks for joining.
TONY: I was just boasting about you so you don't have to



blush.


HEIDI: Oh deer.


TONY: Go ahead and set up.
HEIDI: I have a USB or on my laptop. Whatever is easiest.


TONY: This is funky sometimes. I will switch the cord for you here.
You have access to Canvas. Do you want to dump your slides on there? I will just wait because this monitor has been a bit finicky.
Anything we need to go through admin while she is setting up?
One thing I have in my head, next SimHERA assignment you are doing, do it just once.
I can't remember. I think everyone was here for that but just in case, you are only required to do it once. The information you get is what you get and then you write about that. That's what happens in real life. If you want to practice and do it more, go ahead. I won't discourage that. I encourage you to do that. Assignment five is very similar to your final exam.
So big hint.



It won't be the same pediatric case but it will be likely a pediatric case with some form of hearing loss. I won't be typical hearing because you will be done in 15 minutes and off you go.
So I would recommend you spend time on SimHERA assignment five but it should only take you max an hour and a half. Two pushing it.
Okay?
HEIDI: From this class? TONY: No. 515.
I will give you this and you are good to go.


STUDENT: Can you post the slides on Canvas? HEIDI: Yes. Do you want them on there before? STUDENT: Yeah.
If possible.


TONY: I usually give breaks every 25 minutes or so.
I'm gone. See you in a few hours. That was me.
I don't usually put Siri on. Weird. All right.
Enjoy.


Blake I will be back -- if you finish early I'm in 425.



STUDENT: Okay.



HEIDI: I'm not even sure if I can connect to internet here. If not, Tony has a copy of the slides so I will ask him to post.
Okay. I will ask Tony to post the slides, actually.
Because I don't want to waste too much time connecting to the internet and everything.
Okay.
Do you want to wait a couple of minutes until Tony has a chance to do that or can we start? I want to keep everything fairly informal so I love lots of discussion. My plan was to go over a bit of review about protocol items for ABR and case studies. Next steps. What strategies to take. That's where I love to hear input. There's no right or wrong answer. And there's not necessarily a right or wrong answer at all for ABR.
There can be multiple good options so let's discuss what are benefits of going one way or the other.
Okay. Okay.



So you are probably all super familiar with one three six bench marks but to put in context. Knew born hearing screen by one month. That's the goal.
By three months of age for any babies who didn't pass the screening we want them to have the full assessment. That's ABR. And keeping in mind we want this to be done by three months old. We usually book younger. We don't wait until three months to book the baby's first ABR. Usually takes more than one session. Sometimes hard to get families in. Lots going on. And so we aim for about four to six weeks and that's usually good starting point and then if we need even two or sometimes three appointments, gives us wiggle room. For any babies who have permanent hearing difference we want to enroll them in intervention by six months old. That includes, intervention coordinators who connect families with speech and language service and guides, so families can connect with people who have the lived experience and it's nice for them to talk through things with somebody not in the health care field.
Okay.
So for our target disorders, I took snippets from the ABR protocol. You have seen it? It's huge. I don't expect you read it all. But it's nice to know



what is in there. If you ever had questions about it, there's everything in there from test set up, calibration, trouble shooting. A lot in there so know where to find that if you need it.
So for target disorders, we aim to capture permanent hearing loss greater than 30 dBs.
And that's at our test frequency is between 500 and 4 thousand Hertz.
We are also aiming to capture ANSD or other retrocochlear differences.
So I want to talk about conductive hearing loss.
We can see the target disorder identifies only permanent hearing loss but of course we are going to identify a lot of temporary or what we presume to be temporary conductive hearing loss too so that's not what we call a target disorder but we want to capture it and follow through until resolution. Until hearing has gone back to normal or if it's long standing, then there's may be something more we need to do about that.
So for presumed permanent, and note we are using presumed because ABR is not the same as behavioural testing. Behavioural testing is how we are hearing for sure. ABR is an estimate of that.
So whatever we find, we don't know if it will be



permanent or temporary until we follow through.
So the only exception to that is in atresia, we can be sure that's a permanent...but other than that we...tympanometry or...that's associate with permanent conductive loss. Jump in with questions or comments.
So for presumed temporary, again we base this largely on tympanometry. So when dealing with a hearing loss we always need to confirm with tympanometry to give us a sense of whether we presume it to be due to middle ear fluid or something else.
Even if tymps are flat there could be under lying sensorineural hearing loss.
Presume it's temporary until know otherwise. I will check in with Tony.
Okay. So couple of questions for you.
Noting that we capture permanent hearing loss, aim to capture 30 dBs or more, by hearing screenings, so the AABR screening or...can you think of what babies could be missed?

STUDENT: If they have a high frequency hearing loss.
HEIDI: Yeah for sure. So very high frequency losses can be missed. Yeah. Feel free to pass around the mics.

STUDENT: I said. Kids with high frequency hearing loss



might be missed.
HEIDI: Others? STUDENT: Try this one.

STUDENT: Yeah. Slight to mild hearing loss.
HEIDI: Yes. Definitely. So have you talked much about the new born hearing screening component yet? Just acknowledging that it exists? Yeah. So for new born hearing screening, the stimuli are actually even higher or louder than for ABR.
And so for example, OAE...that for OEAs and acquiring a small soft response but in general, AOEAs we can miss the mild loss and if doing the automatic ABR, the stimulus level is about 42 dBs and we came to that level as the balancing point between if we capture too many more, then the quantity of ABRs we see is exponentially higher and the pay off is not necessarily worthwhile in terms of we discovered we are not really capturing more hearing losses significantly if we decrease the level versus 42 seems to be the nice spot. Capturing the hearing losses but of course if the loss is very slight, there's the risk of missing it. And I will say from experience, and from the other audiologists across the province, we are capturing a lot of very slight losses. So with



thresholds equal 25 dBs EHL so somehow they are being caught which is good. Could be middle ear fluid but we are capturing a lot of the slight losses as well.
The last one -- so we talked about slight mild losses, high frequency loss, ANSD in well babies.
Thoughts why this could be?


STUDENT: Because we screen --HEIDI: Cut out.
STUDENT: Can you hear? Okay.
Because we test the neonates by OEA and they pass it.
But in ABR they refuse -- reject it. And after OAE, I don't know in protocol -- after passed, we don't assess the ABR.
HEIDI: True. So two different paths. If there are no medical health concerns, baby is born healthy, well baby, our standards screening is just AOEAs. If the baby passes there we know ANSD usually OAEs or cochlea function is good so that very, very tiny population of babies could potentially be missed. If baby has other health concerns, in the NICU, the protocol is to screen with automatic ABR rather than OAEs. The reason is we know if there are additional health concerns or risk factors for hearing loss more likely



a higher chance there can be involvement from the nerve...so two different streams. Automatic ABR take a bit longer but for those more medically complex kids it's worthwhile.
So that's who could be missed by hearing screening. What about by ABR testing itself?
Who could be missed here?
Not a trick question. Pretty much the same.
Slight mild hearing loss. We can often capture that if the clinician is good at recognizing there's a response but it's not typical. I want to test lower to see if it's threshold. Often we capture them but it's risk those slight and mild losses can be missed. Notched is severely notched if it's within the 500 to
4 thousand range or if it's very high frequency. We capture ANSD now that we test at the level of the nerve.
Okay.
So for estimated hearing level, Tony probably talked about this already, the difference between we are testing in normalized NHL and converting it to estimated hearing level based on norms across a lot of babies. Norms established there but noting there can be deviation. Even when we test behaviourally we can see differences of five to ten dBs. That's not



uncommon from one day to the next. From one test occasion to the next. And with the ABR correction factors, there could be deferences. Five or ten dB in either direction is pretty common. And of course it's just because it's based on a bunch of babies, we have to come to a normalized level in the middle somewhere. So some babies where true threshold is bit higher or lower. So it's important to keep in mind, because we are estimating, audiogram so there's variability within the correction factor and there's variability in one test occasion to the next.
Those slight differences are possible so just keeping in mind that it's important to be aware that those thresholds might shift a little bit once we test behaviourally.
Over all it's very accurate.
But don't be surprised if you come across these cases where there's a bit of a difference. Doesn't mean the ABR was wrong. It was just the best estimate at that time.

STUDENT: For BC, we don't have any correction factor for one kilohertz.
HEIDI: We do. For air conduction it's negative ten.
For bone conduction we don't regularly test that



at one kilohertz. It's because mainly we focus on two kilohertz if air is elevated. And then if 500 is also elevated we can optionally test there or for example if only isolated low frequency hearing loss we test at
500 as well.
But covering the two broad areas at this point we don't have correction factors for one kilohertz. Other programs do but we want to be rigorous about making sure we are comfortable with that. When we do also have a correction factor for four kilohertz.
Nice range for bone conduction testing.
Okay.
I know it's about 25 after. Want to take a quick break? I will check with Tony to see if he can up load the slides for you?
Okay.
Come back in five minutes? [Break].
I'm having troubles logging into Canvas now.
Sorry. We are figuring out how to get the slides shared.
STUDENT: I will put in the what's app chat.


HEIDI: Okay. Perfect.
Okay. So the next thing that we will go over --



Tony probably already reviewed but we will go over this in more detail with different types of hearing losses. What we need to get.
So reviewing the goals.
First, we want to know is a hearing loss present at all. If so, we want to know in one ear, both ear? We want to know what kind? Sensorineural, conductive. And hearing thresholds. Another component to ABR testing is not just the test itself but it's about counselling the family and this is really important because we can do the best ABR in the world but it's not going to mean anything if the family don't move forward, get supports that we can offer them. So the way we can present this information in a way that is meeting them where they are at, you know, every family will be different. Some families will be on board, ready to move forward, others -- it's a huge shock.
So some families need time to process or they will have a lot of questions and so meeting people where they are at, going slowly, answering questions, you know, just the appropriate comments can be really, really important to help families move forward.
And so counselling, and then also recommendation next steps. So key things that we will mention in the ABR appointment is the referral to ENT if there's a



permanent hearing difference and referral to the local audiology clinic, it mite be you or they might go to a different clinician. There are fewer ABR sites than there are local clinics. They can do SII measures.
Fit with amplification and we will talk about referral to early speech and language services and we don't have to go into a lot of detail with families because we just have to introduce this concept and then the service coordinator will reach out to them within a week or two of the appointment and go over that in more detail.
A new item we have is for any child identified with severe, profound hearing loss in one or both ears including ANSD they can get referred to directly ENT. You don't have to do the GP, we can refer in that case and they will get a early MRI and that's usually within three months of age.
Okay.
So we will talk about just important concepts while testing so we are being efficient. First is we always want to be acquiring. Don't want to wait until each replication is finished then decide what to test next. While you test, you think what will I do next? What is most important?
Optimize EEG conditions. So if at the beginning



of the test or at any point you notice I'm getting a lot of noise, don't just think, okay, I will just keep trying. It's going okay.
Fix it. Stop testing. Try resolve it. Testing will go a lot smoother if you pause, trouble shoot rather than picking your way through really slowly.
Monitoring the EEG throughout. Want to know if baby a wakeful. Start, stop. And always be acquiring. Make sure the next stimulus condition is the one that makes the most sense or answering those questions we want to know. Always considering what if baby wakes up at any moment. What can I share with family?
So with those strategies in mind, what do we want do to determine if hearing loss present or absent?
So we are always starting at our lowest levels. Min -- or max intensity for normal hearing and this is compared to starting at 60 dBs for example. If we start at 60 and see a response do we know if there's a hearing loss? No.
If there is a hearing loss present, how do we know what the laterality is? We want to switch ears right away. Don't say I can see the left answer.
Let's do the whole left ear before switch. There will be exceptions but do your best to switch back and



forth as much as you can.
For the type, go to bone conduction early. As soon as you know there's an elevation or and you have tested both ears for air conduction. Go to bone. See right away. The tendency for newer clinician is baby is sleeping so I will keep doing air conduction and I will do bone conduction later. If baby is sleeping well they will tolerate having the bone conductor on better than if you wait until the end of testings.
Baby is fussy. Then you still haven't answered this key question of what kind of hearing difference is it? Then for the severity and configuration the main strategies are switching back to air conduction to get the threshold because fitting...based on air threshold, not bone in most cases and we want to bracket in large steps. Rather than going along ten dB steps get something clear. Go up 30 dB and it will let you narrow down the threshold must faster.
The last thing is being confident in each condition. So it's also really common to just get two may be reps and say I think it's there. I will move on. But make sure. If you have that doubt in your mind and you think, I think it's there but not sure, get another rep. It's much better to have fewer conditions and not finish the ABR but have solid



information rather than having a complete ABR but have a lot of iffy information. If someone else look at it they might go not sure. Do I trust that's a nonresponse. There could be something there. Take your time. Be confident. If you don't get everything done that day, at least you have solid information and next time you can move on rather than clarifying the other stuff you already got.
Okay. Not going to go over this in detail. You have seen it. Yes? Everybody?
Any questions specifically before I move on? Yeah.
STUDENT: When we should choose between 60 and 80.
HEIDI: Yeah. So 60 -- do you mean -- are you meaning right here when we are first testing bone
conduction -- here. For example, if we go to bone, we get a nonresponse and then go to 60. If nonresponse there, then go to air at 80. We can presume this is...so we keep jumping up in these big leaps.
Whereas if we got -- okay. Bone conduction is NR at
30 and get bone threshold 50. It's up to you where you start with air. But you can start with 50...to confirm that's where the air threshold is. In the protocol, we have different categories of items that we need to collect so first are the mandatory



procedures and this is the very bare minimum that you need for any type of hearing conditions. So for example, normal hearing we need to accomplish a certain set of goals or conditions, in order to conclude normal hearing. This is the bear minimum.
If you get that it's okay. You have enough to move forward.
In certain scenarios because you got this you also need to get this now -- these are in case, for example, if you had a hearing loss that was significantly sloping. So may be there was a really big difference between the 500 Hertz thresholds and the 2000 Hertz threshold. Now it's mandatory to test one thousand Hertz because want to know where that slope is.
Indiscretional procedures. Anything extra. You can always test more and you should test more but know if baby wakes up you already did the mandatory procedures so the rest is up to you.
We will go through examples. First with normal hearing.
So mandatory procedures we see here we need air conduction testing at 500, 2000 and 4 thousand Hertz and that's it. If you don't get tymps and OAEs it's not mandatory. For this reason we are not calling



families back. Always try to get tymps and OEAs it's great information. Want to make sure everything lines up. But over all bare minimum we need the air thresholds, present responses at normal levels.
So we will go through an example ABR for a normal hearing.
So in this example, we are testing a well baby which means that they probably received AOEA screening first. If didn't pass that they would have received AABR screening. The baby here didn't have risk facts for hearing loss and they didn't pass the knew born hearing screening in the left ear. For the risk factors it's the ABR audiologist responsibility to confirm that. The no risk factors you get on the sheet when you go to see the family that was information collected by the hearing screener within the first 24 to 48 hour after birth usually. Things could have change. A month later when you see them.
So confirm, has baby been healthy? Things like that. Didn't pass the hearing screening in the left ear so we want to start in that left ear.
In this case we get a nice beautiful response. Going to the right ear. Beautiful response.
After that, we will go to 500. Either ear. Doesn't matter what you test first once you have



started with the 2000 Hertz ear that didn't pass. Nice responses.
And nice responses here as well.
Any comments about the way these waves are marked or questions?

STUDENT: Which references do you use for...latencies for neonates?
HEIDI: Which latency range? STUDENT: References.
HEIDI: Okay. So the SNR time window --STUDENT: Yeah.
HEIDI: Yeah. So it will be different for each frequency.
Now you are quizzing me off the top of head. 500 Hertz...it's always ten milliseconds ranges. For two K it will be earlier. I think 16.5...and for 4K I think it's 5.something to 15 something milliseconds.
Around there. So it will be frequency specific.
That's the key take away and it's a broad range so over ten millisecond because we know there could be variability not every baby with normal hearing has a response right at for example 9 milliseconds at 2 thousand Hertz.
STUDENT: And for screening, do we have any criteria to be at this range, the latency should be at this range and



if we have --HEIDI: Not for tones.
Great question.
For example if we test 2 thousand Hertz and saw this type of beautiful response but over here?
For tones, we are not taking that into too much consideration unless it's really significantly strange. So for four K say we expect a response before ten milliseconds usually. If we see at 20 and it's clearly repeatable response something should be flagged in your brain. Something is weird.
Repeatable response. What is it? If I got that in testing, I will probably want to confirm that it's actually response from baby compared to electric noise which is looking like a wave five. So I might do a clamped condition. We clamp the tube. Get a couple of reps with no stimulus and gives idea what the background noise is that can tell if it's physiological or not. If you get really strange waves throughout the ABR do auditory neuropathy spectrum...from tones alone we are not ever diagnosing ANSD. We have to do that based on the clicks.
The other things -- I will point out here. We can have marked, nice wave one, three, for example here too, one, three. Feel free to mark these. Nice



to have them there but not needed. Additional testing? Confirmed normal hearing. Anything else we can do or need to do?
What other frequencies do we have?
Yes one thousand Hertz. So we can test one thousand Hertz. Here this clinician has tested 1,000 Hertz at the top. Also 2 thousand and four thousand and this is the below the minimum intensities. This is not mandatory. It's discretional to go ten dB down to really confirm. Now we are confirming there's not a slight or mild hearing loss but this is discretional. Not mandatory.
The only cases it could be helpful is if we monitor this baby for a long time or if they are expected to receive oto toxic medicine and we will do multiple ABRs so nice to have a solid base line.
Within the range so we know that for future.
This is a summary for that baby. The background we went over.
This is how our results would be presented and we have converted to estimated hearing levels using the correction factors and for next steps, nothing.
No risk factors so we can discharge them from the program. We encourage families if they have concerns or notice changes call the clinic back.



So next we will go over presumed temporary conductive hearing loss. This is where the mandatory criteria is minimal. If we suspect a temporary hearing loss which is conductive due to middle ear fluid only need...two K and normal bone. So you don't need any other frequencies.
Any risks to this?
Love to hear from other people who have not spoken up yet.
If only testing at 2K.
Could there be a hearing loss at other frequencies?
So there's a risk. Keep in mind this is considering the temp is flat so we presume there's probably middle ear fluid. We never know for sure. There could be something else causing the tymp to be flat but this is the best presumption in the moment of testing so only doing two K knowing we will follow up on the baby. Won't just discharge saying we assume this is normal you can go home. Don't need to see you again. We will follow up every three months or so.
If things are not normal at that time we will do more testing. Temps are mandatory now to conclude this.
So example here, again we have a well baby. No risk factors.



[Reading].
Same situation as we started last time.
In this case, let's say we were able to get tymps and OAEs before testing and see tymps are flat for both ears.
And OAEs are absent.
Already in the back of mind you have probably a good idea what you might find in the ABR. Keep in mind ABR is key part of the testing. Won't share results with the family...just based on tymps and OAEs. We will wait and put it all together with ABR and go over everything at the end. So again starting with the left ear.
And we can see here there's a lot of reps.
And I think, probably, any guess why the audiologist got so many reps?

STUDENT: Looks very noisy and like, not a lot of repeating --
HEIDI: Agree. And also there's -- it's not completely flat -- here is the area where we usually expect a response to be for two thousand Hertz and it's not completely flat. So I think that's why we want to get so many reps to really see within the individual reps there's nothing obvious replicating here so not really



worried that this bump here is a true response and we think it's probably noise and this is a case we would have to meet the lower noise criteria of.04 micro volts so more confident that's just noise.
Next, we will go to the right ear. See a normal response. Great.
Now we need to go to bone conduction for left ear. Switching to bone as fast as we can. See a normal response. We can see there's a one and three here as well.
And we see the ipsi morphology is better...go back to air and again we will go all the way up to big jumps to get something clear. Better than not really sure where threshold is. Get something clear. Jump to 60. Nice clear response. At this point we can go to either 50, or 40.
But can we be finished?
Do we have everything we need?
Let's just start for the left ear. We know the tymp is flat. We have normal bone conduction.
And we have an air conduction range. Thumbs up or thumb down if done or not? For the left ear.
What else do we need?



STUDENT: 40.
HEIDI: We could get 40.
This is where I would love for us to all get more information but technically speaking we can be finished here for the left ear.
Of course we have the normal response for the right ear so we now need to finish all the frequent but if just considering the left ear we can be technically done so what I would do in this circumstance -- yes, I agree. I want to test at 40 or 50, want to narrow that down more but I would finish the right ear just to be finished for sure. If baby wakes up we have met the mandatory criteria. So let's say we fill in 500, fill in 4K.
This is just a miscellaneous rep here. Probably to confirm 25. Morphology is not great. We can agree there's something there but four K is usually nice and crisp so this audiologist want to get one rep ten dB higher to confirm. Now that we are done for the right ear we can go back for the left. 40. Nice response. Now we know we have a threshold equals 40.
And we can even decide to test 500.
Again, probably starting with bigger ranges. We get NR at 35. Go up to 55. Get nice response.
And now the baby wakes up.



Do we have everything we need now for both ears? Yes. We do.
So just summarize how we would display the results. We know we have a range for 500 Hertz. We have a nice threshold and normal bone for the left ear and for the right ear we have normal results across the board.
Follow up, typically is going to be temps and OAEs in about three months and then the community clinic ranges additional follow up, any.
Do you want to go through one more case or take a quick break now?

STUDENT: I have a question.
How much gaps for example in conductive hearing loss can delete the ABR waves.
HEIDI: To cause a latency delay or just elevation? STUDENT: Just for elevation. Yeah.

HEIDI: How much of a --
STUDENT: For example, in this case, we have mild conductive hearing loss. And it's -- diluted the waves for normal, examples, 30 dB. And how much for example if we have 30 gap in conductive hearing loss, in ABR results we have the threshold at which



intensity?
HEIDI: I'm not sure I understand your question. I'm sorry.
You are not talking about how much the latency would be shifted?
STUDENT: No. About latency.
HEIDI: The amount of conductive -- the air bone gap? STUDENT: Yeah.
HEIDI: Yeah. So in this case, we can see there's just a ten dB air bone gap. I think you are coming to a good point because can we be absolutely sure this is conductive versus sensorineural? We can't be sure because this is ten dB air bone gap. We are presuming this because this is -- all we have to do for minimum protocols knowing the temp is flat and bone is clearly normal. Didn't have concerns there. This is the best assumption of what is going on now. We follow up too.
That's why we -- yeah. When there's a ten dB air bone gap it gets trickier.
I will connect after. Sorry.

STUDENT: Yeah.
HEIDI: Quick break? Or one more case first?



STUDENT: One more case.
HEIDI: Great. So for MICROTIA atresia...our minimum criteria here similar to our presumed temporary conductive that we just need a threshold range for air conduction at two K and also need two K bone of course. The addition we need a 500 Hertz bone as well. So we need more bone conduction compared to if we presumed it to be temporary. Fitting likely a bone conduction device so want to be sure we know what 500 Hertz is and ideally 4 thousand...it will be in the next version of the protocol.
One thing we didn't mention is why we need upper range for the temporary. If we know the air is elevated and the bone is normal, we do also need the upper range and the main reason is as a cross check principle. Want to make sure it makes sense. If we test air conduction and saw no response at 90 dB but got normal bone, something is wrong. We know that we should not have that much attenuation just through the skull so look at probably max 60 dB of attenuation.
So that's why do want that as cross check principle.
All right.
So okay. [Reading] in this case, baby is in the NICU so they would have received AABR screening.
And can we test AABR on a baby with microtia



atresia. Have you seen that yet? The screening device. The probe in the ear. AABR we use --programs can use a probe in the ear but we use little ear couplers. Looks like a cup with sticky stuff on the edge and you put on the baby's ear.
Sensors...it's the automatic testing device. But it means we can test for screening a baby with -- you put best estimate where the ear canal could be and there might be ear canal...in this case, we know the right ear has MICROTIA and atresia...not surprised but when moved to testing what ear should we start in?
Throw out any guess.


STUDENT: This is a guess but the better ear just in case we need to mask.
HEIDI: It is the better ear. So this is the one exception. If we don't pass screening in one ear and pass in the other, we start in the target ear we want to figure out what is going on. This is the one exception. We already know from the fact that there's atresia and microtia there is a hearing loss there for one ear. First we want to let's double check that better hearing ear gives us the confirmation, it's mandatory to check any way so get it off the table and it does inform if need masking, that confirmation to



know. Great guess.
The other reason to start with the better hearing ear is that we can test it with insert. And once we move on to the other ear, we will have to unplug transducers, switch to the head phones so it's handy to just get that other ear out of the way.
Confirm and then we can switch to the bigger head phones. We tested the left ear. Nice responses. 500 to four K. Done.
Moving to the right ear. We see the clinician used insert.
And so there's -- you will see all types of different variation. So in this case, they were able to get insert in just enough to do the testing and that's always preferable. So there must be have been the starting of ear canal and either fully closed or not sure but deeper in the ear canal. If you can use insert, do that or otherwise super aural. Lots of reps. Noisy. Confirm...[reading] which is when we are -- the average is usually alternating, rare and cond. For tones we do it all together. Measure it all at once. Splits is separating it into rare and cond. It's a check to see if replicability of response. Doesn't look like it here.
Then went to bone conduction.



This one was a bit tricky. So that's why the clinician did so many reps here and always considering that we -- the clinician probably could have been sure there was a response within a couple of reps, may be two or three reps here but because we need to compare the ipsi and contra amplitude and latency values and there's not obvious difference so important to get enough reps to be confident and clear with the wave markings so you can confirm laterality. Make sense?
Okay. So confirmed 2 thousand. Now we confirmed 500 bone as well.
Now we can go back to air conduction.
One last thing we need is the upper air range.
Which we got here. Went to 80. Noting two channels because high intensity we want to measure the response from the right side truly.
And then we move to 60.
And even added four K. Not mandatory but helpful because the baby will probably be fit with bone conduction device and nice to know if mild loss or sensorineural loss.
So present the results in this way. Left ear normal...right ear is threshold of 65...normal bone at all frequencies. Next steps we recommend are amplifications, address the fact it's probably via



soft band. If the ear can accommodate ear mold, if a small ear, great. We always go for the behind the ear style but generally even if there's a small pinna in these cases, it's usually hard to -- it's usually not large enough or stable enough to support the ear mold so soft band is the most common option.
They will receive on going monitoring. The referral to ENT whenever permanent loss is suspected and the coordinator will set up the family with speech and language supports.
Okay.
Should we take a quick water break now? Let's come back just after quarter after. Five minutes.
[Break].
HEIDI: Okay.
Everybody back so on time. Nice so next is going into permanent hearing loss. This is usually sensorineural but can be include permanent conductive that's not related to atresia and microtia. Rare but we can get normal tymp or abnormal tymp that's not consistent with middle ear...it's hyper mobile or sometimes normal and yet we still get a conductive hearing loss on the ABR.
Rare but happens. In all cases this is the mandatory procedures here. We need thresholds at all



of our main test frequencies. One kilohertz this is conditional. The situation before, if there's a significant slope that's the only case where we absolutely needs one K. Otherwise just 5, 2 and 4. Only need bone conduction testing at [reading] unless
500 Hertz or four K is the only elevation. Strange configuration, then we need bone at affected frequent. Always need temps to help our determination this is presumed to be permanent.
OAE are also mandatory. Don't have to go over all the exceptions. The main things to know are if you are getting a certain configuration, think what might be clinically value to add to get the clear picture especially when you think about how you would fit amplification on the child and usually your instincts are right and it's one of these procedures. Only thing to touch on if looking in the severe to profound range mandatory to do clicks to test for ANSD.
Okay.
So for this example, we will look at another well baby. No risk factors for hearing loss and they didn't pass hearing screening in either ear. So this baby probably would have received OAE. Didn't pass. ABR. Didn't pass.



In this case, they did tymps and OAE before testing. [Reading].
If in testing you got this scenario, it will probably be a little flag in your mind thinking, likely look at hearing loss. Not always but important flag in your mind already.
Okay. So didn't pass screening in either ear.
We can start in either ear.
So these are the results for 30 dBs in both
ears.
So first of all, what are we thinking about the
left ear?
So what I would see when I look at this, looks like a small response. Lots of reps. It's noisy but there is a clear dip in all of those replications.
Okay.
I would believe the response.
Suspicious of it not being totally normal but at this point, response present. Right ear, again noisy but splits and nothing obvious replicating. Now that we have technically response left, absent right, we will move on to bone conduction in the right ear.
And we see this response here.
What are we thinking about this response? Is this a beautifully normal bone conduction



response?
Yeah. I think present, so I think both at the same time -- it's clearly present but you will notice in most cases it's bigger and crisper. One thing...thinking it's not totally normal is it's slopy. There's no super defined peek so what I might do to be thorough is we can confirm, we go ten dB up, there's obvious response there.
Makes sense. Supports this.
I don't think you always have to do that. This clinician was being thorough in this moment to be sure but they also went down ten dB and here we see still under lying slope here but now we don't see this little wave popping out so we are happy with this being NR and 30 dBs being a threshold.
Okay.
Now where do we want to go? We have a bone conduction threshold equal 30.
So when we go back to air, we will probably jump up again, strategy, big jumps. Be sure. Don't know if a mixed loss. Want to do big jump...if we think there's a response at 40, why not go to 50 and get a solid response. It's easy to think, oh may be there's a small response there and then start to chase tiny responses and not sure if it's noise or response. Get



something clear. Big jump. Now we know it's in this range and we can more confidently start testing at 40.
And then we can move on to the left side.
So in this case, again, not mandatory to test above here because we thought this was a response. This clinician is just being super thorough. Probably went to 50 to get the clear confirmation. Lots of extra work here. That's fine.
Technically we might think that might be threshold. But I would advise you get the mandatory criteria first. Normal 500 Hertz. Test four K. NR for both sides.
Do we need 4 thousand Hertz bone conduction at this point?
Yes in future iterations. This is where technically now we don't need it. And because we have tested bone conduction in the right ear, at 2K, we don't need to test more than one frequency for bone conduction. Left ear future protocol hopefully it will be mandatory because this is the one isolated frequency where there's a hearing loss but for now it's not mandatory. In this case they went up to bracket the threshold, nice responses. 45. Went down to 35. Okay, we have a response threshold here at 35 for both ears. This is one of our conditional



mandatory procedures. Now for the left ear. Normal at 5. Technically normal at...now it's conditionally mandatory to test down at 2 thousand Hertz because for fitting we want to know is the slope starting at two K or normal and then just sloping up 4 thousand Hertz.
So they went down and as we probably suspected from the beginning, 20 is NR. We have a slight sloping for the left.
And mild for the right.
Above and beyond, discretional. This clinician tested a thousand Hertz and also below minimum levels just to be sure where the slope is starting especially for right ear. Noting that this is probably the instinct for you as well, this response not super clear at all.
Despite all their efforts it's very noisy. So difficult to be sure. I would consider this fair reliability at best if this alone. You can -- there's a couple of strategies. If you think there's a small response, one thing I will do it go up ten dB. Make sure that response jumps out...something else is you can clamp the tune. If we think it's a response and clamp the tube, if this response goes away and it's just this under lying slope with out this extra blip here, then it's helpful to confirm, okay, yeah that



likely is a response.
In this case, I probably wouldn't do clamp because noisy. If it's just a bunch of noise you would have to get probably equally as many clamps as here to get it quiet enough to be sure the response either went away or stayed, just a consideration.
And then extra step, again, not mandatory because technically there was RP at minimum level for left ear two K. Tested bone here. Just extra confirmation that this is sensorineural.
What probably would have been more helpful in this scenario is testing at 4K because 4K is more elevated so it will be easier to see if bone is elevated as well rather than testing at this quiet level at 20 dB.
Okay.
So here would be our summary.
Left ear, slight to mild. Right ear, mild two and four.
In terms of amplification, do you think this child would be a candidate?
Yeah.
Most likely.
So in the past, amplification has been kind of at the discretion of the audiologist.



Some people would fit mild losses. Some people wouldn't but it's become very evidence not just in
B.C. through our studies but internationally it's accept that slight mild losses do have significant impact on speech and language learning so we use SII criteria to make that determination now. Probably already heard this. Is that familiar? You have talked about speech intelligibility index. Below 80 is the cut off. Fit or not fit. Even isolated loss at 4 k...in a lot of those cases they meet Candacy criteria...get referral to ENT and service coordination.
Okay.
For ANSD, we are not going to go through a full case. We will assume we already did the tones and got the severe profound hearing loss.
And we will just do the click protocol or talk about that part.
So this section is assuming the tone ABR is done for both ear. Bare minimum for clicks is 2 rarefaction and two cond clicks and two clamps. You can choose. Two of RC or CC. This is the bare minimum. We can get more. Three of each. Unless these are super quiet and clear.
But otherwise, we need to be meet criteria needs



to be sure measuring...correctly so it's important to make sure it's clear. But bare minimum is two, two and two clamps.
Okay.
So for a normal click ABR, of course we expect to see the real clearly defined peeks at specific latencies. Latencies usually earlier than tone because this is the combined response of cochlea.
It's broad band signal so roughly around six millisecond is a common latency to see for a normally hearing baby.
So we see we have the two rare. And average, two condensation average and two clamps average.
In comparison, if we tested somebody with ANSD, so we are now seeing absence of the later neural components and see the cochlear micro phonics, the time is cut off but it's within the first one to three -- 0 to three milliseconds we look for the cochlear microphonics. Where is the CM originating from. What kind of response? From the nerve?
Or the cochlea?


STUDENT: From the nerve.
HEIDI: So the -- so the later waves are coming from the nerve but the cochlear microphonics itself is usual --



it could have contributions from the very, very early parts of the nerve. Originating in the cochlea. But primarily it will be generated by OAE. That will make it seem bigger. So if the OAEs are functioning well, you will see a CM.
And that's important to keep in mind. Because even people with normal hearing or people with a mild moderate hearing loss, they will probably have a cochlear microphonics because to some extent there's activity from the outer hair cells. And so that can sometimes generate a cochlear microphonics. So we are always comparing the ratio of how big is the CM compared to the later neural components.
So in this example, so this case we are not suspecting ANSD but two rare, two cond. Won't worry about clamps now. To get neural response we add RC and CC. We do this by usually we take individual RC wrap and individual CC wrap add together...we get multiple alternating reps and take average of that to see the final neural components.
On the other hand, to see the cochlea response, we will subtract them. So this is where we subtract the averages. And [reading].
So get the cochlea response.
In this case, this big thing, that's stimulus



artifact. That's really common. You see it here too but in the 0 to 3 milliseconds we are not seeing a cochlear microphonics. And here we looking for the neural waves and not seeing anything there so this is a clear-cut ANSD not suspected.
Just for comparison, typical ABR, click ABR, we see really defined waves.
Okay.
This example, again, RC plus CCs makes the reps -- this is the neural response. This is where the issue with is CM caused by the nerve or outer air
hair cells, it can be a bit of both and it can be hard to piece apart sometimes so for example, these
added -- this is the neural response. We still see this huge response here in this early area.
And so this could be part of the summating potential which is it's a cochlear potential but from the very beginnings of the nerve origin.
When we see a -- this dip around this area it's often vestibular response. 90 dB so sometimes we get vestibular activation too but in this case we see a significant wave five, it's so large it's -- the peek was clipped here by the program.
So in this case, we see nice large wave five and we also see a CM when subtracted that. Despite this



contribution by neural activity what could be part of a wave one, part of the summating potential, vestibular response we see CM when subtract them.
I know it's at the top here but would we know if this is ANSD visually. Has Tony showed you the table by Martin hide? This one?
Is this familiar? No. Okay.
He might talk about it in future lecture. So we won't go into it in a lot of detail but the idea is that we are comparing the amplitude of wave five with the CM amplitude. And so if for example, if the CM is very small, doesn't matter how big the wave five is.
Not suspected.
If we have a huge CM, again, usually it's a high chance there's ANSD involvement particularly if the wave five is very small.
But any of these middle areas, both CM and wave five, then we have to compare the ratio of their amplitudes.
In this case, it's not suspected because this one is within the range of.1 to.2 and the wave five is very big so it's here in this area. ANSD not suspected.
Any questions about that so far?
So this visually looks quite similar. We see



this large early deflection could be wave one summating potential, vestibular. Hard to be sure what it is. We see a CM. But our later neural components are absent. Don't see wave five. That's the major difference. Compared to here where we have a CM and wave five, still have a CM but no wave five so that puts this in the probably range for ANSD.
Over all, the main distinguishing part of ANSD is massive CM and absent or severe degraded neural wave forms and that's kind of the defining factor of ANSD.
What about OAE? If we didn't test clicks yet but you go into the ABR, and you do the temp and OAE first. Normal tymps and present OAE. If OAE are present probably normal hearing and you test the...you get severe to profound sensorineural hearing loss.
Before testing clicks, can we know that it's ANSD?


STUDENT: No.
HEIDI: In this case we can because this chart is only needed we only need to compare the CM and wave five amplitudes if the OAEs are degrade or absent. This is how to make the extra determination. Often OAEs are absent but the hall mark of ANSD is present OAE and poor neural function...on the ABR. What you are



thinking of may be is for the mandatory criteria we need to test clicks but clinically we can already makes that determination. If the baby wakes up call them back because haven't finished clicks. But on the report...you can counsel on the ANSD part because of present OAEs and severe profound hearing loss.
Just a couple of notes about ANSD.
If you find in your ABR important to consider yes ABR is really important for identifying ANSD but what it does mean is we can no longer fully rely on the tone ABR threshold. So can't send the child for amplification fitting...levels...which also means we won't reliably measure the threshold at the level of the nerve.
In some cases, these kids go on to have severe profound hearing loss in the sound booth but some cases they come in as more mild or moderate range.
Might be impacts for clarity of speech, how distorted that auditory signal is but the take away is we can not immediately send them for amplification. For these kids they have to wait until behavioural testing and the main recommendation is for families to work closely with audiologist. Be on top of trying to get them in the sound booth as soon as possible, working with the speech pathologist. Because their



observations and parents observations at home can help factor into those decisions. May be parents notice they are responding frequently to sounds in their environment. That's a good sign their hearing levels are better so important for waiting on the behavioural confirmation.
In some cases, they can be cochlea implant candidates but after behavioural testing to confirm the levels. ANSD questions or comments?
Okay. I have taken away the rest of the slides because we can take a break but I want to go through case studies and I would like you to come up with the next steps. We will go through in sequence what is the next thing to do. Based on that, where do we go next. We will keep track of threshold as we go and talk about next steps from there.
I would love to hear from everybody or get everyone's input on this.
Could we go around in a circle and just take turns suggesting next steps? Is that comfortable or would prefer to just jump in?
I don't want to put anyone on the spot and really there's no right or wrong answers. There's multiple different things we can do often. Think about this. Take a five minute water break and let me



know after wards.
[Break].
STUDENT: It's cold, close it.


STUDENT: What grade are you in? STUDENT: 11.
STUDENT: I went to heritage woods too.
Back in my days.
It's been more than a decade. My siblings are in grade 11.
STUDENT: I know them...


HEIDI: Preferences about how we --
STUDENT: Can we have a second to discuss with the people around us and then jump in?
HEIDI: I love that idea.
I don't want anyone to feel on the spot. That's not the goal. It's nice to think about it first.

STUDENT: I have a question. How we can find the ANSD where the ANSD happen?
For example, during the  --HEIDI: At the level of the nerve or beyond?
STUDENT: Actually, we have ANSD at the level of nerve.
Just -- yeah.



HEIDI: Standard ANSD is yes kind of at the nerve is not functioning typically.
But it can also -- clicks can help show you if there's like dysfunction further long on the brain stem for example so there could be slight differences. It's hard to explain those cases because not all the same. You will get weird waves. If you get weird waves and don't know how to categorize it more people will look at it...
There could be a lot of variability.
Okay so for the cases, Hannah had a great idea to work together in small groups, just give a moment to discuss and then come forward with some suggestions. Does that work for everyone? Great.
Okay.
I will write our thresholds up here as we go.
So for our first case, we will come in with a well baby, they don't have any risk factors for hearing loss and didn't pass new born hearing screening in either ear.
So in this case the baby arrives to the appointment very sleepy so one thing I will add, is the order of tymps and OAEs versus testing ABR right away. We didn't talk about this earlier and there's no rule as to what you have to do first.



But keep in mind, if baby is very sleepy we want to jump into ABR right away. We want to catch them in the sleepy phase.
If the baby arrives to the appointment and they are super awake, try tymps and OAEs. We have to get it any way, or we should in most cases so that's at your discretion but generally if baby is sleepy jump into the ABR.
With that in mind, let's talk about where we want to start. The first one is probably pretty easy first step.
So I will get us going with 2000 Hertz, air conduction. Minimum levels. Baby didn't pass in both ears so we can start in either ear. We get this.
At this point, I will let you discuss. What do we want to do next?
I didn't give you these slides because the whole idea is think about what you want to do next.
Yes. Ideas just shout it out.


STUDENT: Bone conduction left ear 30 dB.


HEIDI: Great. All right.
Bone conduction here is the result.
Are we comfortable with this being normal for



the left side? Yes or no?


STUDENT: Yes.
HEIDI: Yes. Great.
Okay.
I'm writing this in EHL. Applying the correction factors so easier to visual what we have. Can you see this? Correction --
What next?


STUDENT: 60 dBs.
Mic.


HEIDI: 60 dBs. Left ear? Yes, perfect. Beautiful.
Nice response there.
At this point, I will put it out to you, okay, let's change this to -- think about do we know if this is presumed temporary or presumed -- temporary conductive or temporary conductive?
Do we have tymps yet?
So can we assume that it's presumed temporary?
No. So if it was presumed temporary, would we be done in the left ear because we have AC range and normal bone conduction so we would be done but don't know yet. So do we want to go test more in the left ear



because we don't know yet so night need to get more in the left ear. Or move on to the right ear? There's no wrong or right answer necessarily.
STUDENT: Left ear.
HEIDI: What is the advantages of that. STUDENT: Determine the threshold exact.
HEIDI: Definitely. And then think about the other side too. What would be the potential advantage of going to the right ear next.
STUDENT: Get the mandatory testing done.
HEIDI: Now we don't know if left ear will be mandatory.
It might be mandatory to get threshold and other values. Either way whether temps are flat or normal it's mandatory to get more in the right ear so I would lean to that. There's no rule. The initial table you have for sequence of ABR testing it's for the initial steps telling you move to bone quickly...switch ears it's up to you to think what will get the the results you need the fastest. In this case, let's test the right ear quickly. Get it out of the way.
After that, where do you want to go?
What you said before. We will go back to our left ear.
And we get the threshold there. Okay.



Now that we have the threshold left, what do you want to test now?
Feel free to discuss options.
STUDENT: 500...
HEIDI: Perfect.
All right. So 500 Hertz. In the left ear. We see no response at 35.
This is correction  --What is the next strategy?
We definitely could -- now it's -- there's no right answer. That's not what I selected for the next step here. But you could also go to 4 thousand to say, if it's elevated or not.
And then at least you will be able to say, yes, there's some degree of hearing loss across the bored. In this case, the clinician has opted to get a bracket at this threshold -- at this frequency first.
Instead of getting the full threshold they choose to go to four thousand Hertz. Not knowing the temp status the strategy here is get a rough estimate of hearing cross the board. If it's presumed temporary we know it's no worse than a mild hearing difference or something like that. And we know more rather than getting exact thresholds yet.
Baby is still sleeping.



Now we can fill in our other thresholds. In no particular order.
So just fill this in here and you can think if you want further testing. If you can do anything else, what?
If it's presumed temporary, are we finished? Feel free to discuss.
Just think about if it's -- depending on what your tymps show could we be done and does it matter now?
Any ideas?


STUDENT: We said -- Candide and I were saying that because we don't know if it's temporary or permanent we can get the bone conduction thresholds for 500 and four thousand. If it happens to be permanent we have those before waking the baby up.
HEIDI: Great idea. Clinically I will love to do that. We imagine the baby woke up now. But you are right.
If the baby woke up, are we technically done? Or do we need to bring the family back or do we need to test temps and OAE to know that?

STUDENT: Tymps and OAE.
HEIDI: Yeah. We don't know if permanent. Need to test




temps.


There we go.
We tested tymps and noisy baby.
Very normal to have nonclear tymps that you are

probably used to seeing for adults. Multiple reps. Usually done but overall these are flat for both ears. Let's say we tried OAEs but couldn't get it. The baby is too upset.
Done -- yeah. Totally. Presumed temporary, we have gone above and beyond. We have more information than we need. Right ear -- tymp is flat. That's okay. It's not unexpected that tymp might be flat.
Could be bit of fluid but it's not impacting hearing to a significant degree so still within normal limits for ABR...do we need OAE if presumed temporary?
We didn't really talk about this. We don't need them. It's not mandatory. Great to have them but don't need them. We expect them to be absent if there's middle ear dysfunction. I will go to this slide here. It's example of what your recording sheet might look like. This is from this case. The main point is if doesn't have to be pretty. You can scribble things out. It's supposed to be what you think in the moment or if something happens in the moment. It should tell the story of the ABR. If you



took three hours to do normal ABR, for example, your recording sheet should have some indication of why. Like the baby was wakeful at this time. Repositioned. You should have a explanation for those things throughout the ABR.
Nice things to -- key things you have to write are your interpretations, even if not sure. May be you write baby small response. Not sure but it explains -- tells the story of why you checked at higher intensity or why you did XYZ.
Okay. So this would be our results table for this child.
Summary, for this kid. Doesn't have to be exactly this way but for example, might say there's a mild conductive hearing loss from [reading].
And normal peripheral hearing sensitivity from
500 to 4 thousand Hertz for the right ear.
Note when talking about normal hearing, we are not actually saying normal hearing. Hearing is typical. We don't actually know that it is. ABR is just an estimate of the behavioural audiogram. There could be things going on further on the auditory path way, brain stem regions, we don't know if the sound is making all making up to the baby's brain...but we cover all of our bases and say normal peripheral



hearing or auditory sensitivity something like that, we never want to have the situation where a kid comes back in two years and then somebody's investigating what happened for this kid. Look at you're report and say this audiologist said hearing was normal and it's wrapped up into a whole thing. You want to cover yourself in that way.
For this case we would add that the conductive hearing loss is presumed to be temporary.
Given measures of reduced ear drum mobility which is consistent with middle ear fluid. Careful with the wording. Not saying due to middle ear fluid. A flat tymp is consistent with middle ear fluid.
That's true. You won't be wrong for saying that.
Recommendations, what should we do for this child? Can we discharge them? Need to see them for another ABR or missing information? Need to follow up see if the middle ear status resolves? Yes. [Reading] three months and encourage families in any situation, if they have concerns, we encourage families to call.
Next example. For this one, again, well baby.
No risk factors. Do not pass hearing screening in either ear. Arrives for appointment awake. What first do you want to do?




STUDENT: Do DP OAEs and tymps.
HEIDI: Good idea so this is what we got.
Have you really look at OAEs before much? No.
Okay. There's a lot of different ways that they can look depending on the program. Yeah.
STUDENT: How am I supposed to read the tymps --
HEIDI: Tymps are tough. I wanted to show this example.
You can expect this from a new born appointment. You can get better tymps sometimes but be prepared you will not always see the beautiful obvious quiet flat line. You will get a lot of noise and the clinician probably tried to repeat the left one but baby was not tolerating it. May be was screaming and crying. In this case I will interpret this with reasonable confidence to be normal for both sides. You can see this under lying slope here.
Again, we are not saying this is great quality or great confidence but this is the best we can get at this point. I will go in with the presumption the tymp is normal. This is noisy but under lying slope. Evidence of peak there.

STUDENT: In this frequency, 600 Hertz refer to... HEIDI: It's the probe tone is here. This is a thousand



Hertz probe tone. It's confusing with this program.
I agree but yes a thousand Hertz, this is normal for infants. For OAEs all the programs look different a bit but for in this case, these top lines here are the input so these are the 55, 65, we talked about OAEs a bit. I can't remember at what point you learn certain -- touched on it. OAEs we put the sound into the ear at 55 and 65. Those two tones will create some constructive stimulation at a specific point in cochlea so we can measure frequency specific OAE. For normal we would see a separation of lines. Like here a top line and bottom line showing the noise floor is low and the response up higher. In this case they are all together at the bottom indicating no response.
Response is at the level of the noise floor. In this case, OAE absent. Tymps presumed normal at this point.
Where to go next?


STUDENT:...
HEIDI: Air conduction 2000 Hertz.
Okay. No responses.
Are we concerned about this little blip here?


STUDENT: Which?



HEIDI: This little here in the left ear.
At this point the way I would look at this is, yeah seems to be little repeating. But not typical response. We don't expect this. I want to make sure the noise is low. If I meet the noise criteria for NR I want to go to bone. This is not normal. Not using latency to differentiate between ANSD for example but we can say it's atypical a bit for latency and also the morphology is not what we would expect for a normal response so at this point, keep in the back of my mind, if we get threshold a around here I want to maybe clarify but at this point I say this is sufficient for NR and let's go to bone. We will go to bone conduction. For example here is the right ear response.
If we get NR for bone, at 30, where do we want
to go?


STUDENT: 60.
HEIDI: 60.
Oops.
There we go.
60. Great. I would say ipsi contra difference is probably good there. Visually ipsi is clear. Where do we want to go? There could be multiple



options. So we can go to 40 or we can go to 50 dBs for bone conduction.
Any advantages of going either way? Any thoughts about that?
So there's no right answer here. You can go to 40, you can go to 50.
And you could base that on your experience, may be 60 is huge and you think, okay, that's probably really super threshold. So you can test at 40. Might be really small and you might think, getting close to threshold probably. Let's test at 50. You might have to test both any way. In this case it's right in the middle. I wouldn't be sure clinically where to go from here. If test 40, see response, we are done because no response and response at 40. If test at 40 and no response, have to test at 50. If go to 50 and no response, done. Threshold. If we see a response we have to test at 40. You have to weigh your options but you can use your own judgment to say where you think the best place is to go. In this case the clinician went to 50. Small response but I think that's pretty reasonable evidence for response. They have tested lot of rep. All showing a little dip here. In this case, too bad we have to test extra frequency but that's fine. Get a nonresponse here.



Okay.
I will fill this in while you think about where you want to go next.
Do you want to take a quick break?


STUDENT: It's okay. This is fun.


HEIDI: Okay. So what do we need?
We went to bone in the right ear. What do we know about the left ear? Go to bone in the left ear.
There we go. Okay.
This is a bit of odd one. We see this late slope. I will have the same idea as the other blip in the air conduction. Latency is a bit late for it to be a typical response. We would look in this area here for 2 thousand Hertz. If this is 500 Hertz I will be more thoughtful this is actual response but now, this is not entirely clear to me. So perhaps even initially the clinician might say CNE not sure.
It's not clear response. They collected a bunch of reps. Not more they can do to clarify that. Other than going up in intensity trying to find something clear. Up to 60 and here may be testing one rep



quickly to get the ball park. Bit of short cut but acceptable in some cases. Went to 50. Nice small response there in the ipsi channel. We also have to test 40. And here is more clear NR so we are not worried about this. If this is a true response we would expect to see obvious growth which fits that pattern moving up the 40 here. Which we don't see at all. This is flatter. Tiny response here. Doesn't fit this morphology at all. Don't have to worry about that. Can call it NR if noise is low enough.
Same here. Now where?
So the main question to think about here is we have a bone conduction threshold, don't have air conduction threshold. Do we need one though?

STUDENT: Yes.
HEIDI: Yeah. We do.
So we are fitting amplification if this child needs, they probably will. It's sensorineural at least in part so we will fit amplification on the air conduction threshold. We need AC threshold. We don't know -- yes tymps are normal but there could be other conductive component -- mixed hearing loss may be. Is there air bone gap? Going back. Big jumps.



[Reading].
Narrowing down threshold. We know it's sensorineural permanent hearing loss. We will just get true thresholds while at each condition.
So it got threshold there.
Right ear. Same. Get something nice and clear. And track down that threshold.
And I will let you think about where we should go after this.
If you have ideas about where to go next, feel free to speak up or grab a mic -- 500 Hertz. One question here, so do we need to start at minimum level? We established there's a sensorineural hearing loss. Keep in mind everything past the initial steps there's no prescribed protocol for exact sequence.
How get to the answers you need as fast as possible is your -- if you know there's a hearing difference it's okay to start higher if you expect the threshold is higher range especially if look at 70 dB threshold for two K probably don't start at 35. It's unlikely --you will get NR there but you need NR somewhere higher any way to threshold bracket.
So here 45 dBs, clinician started a higher a bit trying to get the bawl park of this range. There's a bit of a slope. But not concerned about it. Doesn't



fit the normal morphology. I expect it's background noise. We can retest if concerned later. Went up. 65, clear response. And 55.
So what we can see here is tracking down this latency 65, 55, bit later, makes sense. And we look in this region for a response at 45.
So we are not concerned about this early sloping

thing.



Go to the right ear. Similar.
And this is common for 500. One ear you will

see a slopy thing in one direction and the other ear you see a slope in the other direction. 65 clear response and 55 nice threshold there.
And think about where we want to go after this and what intensity roughly you want to start at.
I heard a 4 thousand.
Going to go with that. 4000. Starting at high intensity. Sometimes we just want to get something solid. Something obvious to go off of. Okay. Great. Know it's less than 65. Down. 20 dB. And final threshold at 55.
Same thing here. We want to get something really clear. At least it gives a good starting point where to go. Went down to 45. See what is likely a



small response.
Clinically yeah it's probably there. Clinician here went above and beyond. Did the confirmation.
Tested at -- make sure is all lines up. Something to consider, usually the response we see should be at least two times bigger than the noise.
If we look here, at 55, we can see the greatest noise blip is probably this thing here and this response is even visually at least two times as big. Here we are less sure. It might meet that criteria but not as obvious. It's smaller with the ratio so a good strategy to have confirmed ten dB higher. But that means need to go lower, get the threshold. This is the case where we always talk about doing big jumps but if gets a tiny response like that, it's reasonable to go ten dB down if you think the NR is probably there. To say we are not getting into habit of going up...if we think we are right at threshold it's okay to break that general rule.
Okay. Think about if we need anything else. Do we need any more bone conduction?
As for the mandatory criteria? Do we need to. It's sensorineural. Temps are normal. We have all our three core frequencies. There's no sloping loss. Don't have to test at 1 K. We can be done at this




point.


So this is how the results were presented.
And just for example, so we can call it moderate

sensorineural hearing loss between 500 and 4 thousand Hertz.
Recommendations, any thoughts about recommendations?
What kind of referral do we need to make? ENT. And another referral for thinking about communication.
Service coordinator, and are they going to receive follow up, audiologist follow up? Yes. Amplification. Yes. On going monitoring. Referral to service coordinator. Before the last example do you want to take to two, three minute break?
Yeah. [Break].
STUDENT: Do we have these slides? HEIDI: I can give them to you.
I will post them on Canvas. Once I'm home I can figure it out.
Okay. One more example.
All right. So for this one, another well baby.
Risk factor here. CCMV.
And they didn't pass the new born hearing screening in the right ear.



Baby arrives to the appointment wide awake.
Thoughts about what to do?
Tymps and OAEs great. Very messy results but evidence of normal tympanogram here. Left ear I will not interpret this. This to me is not interpretable at all. OAEs we see this break between the lines.
Noise floor and the OAE above. So these are present and these would be absent.
I will fill that in and you can let me know where you want to start with the ABR.
I heard a -- ideas? So yes.
STUDENT: Air conduction...30 dB in the... HEIDI: Yes. Exactly.
Because we are not worried about atresia...starting in the ear referred. 2000 Hertz air conduction in the right ear and I presumed starting at the minimum level so 30 dBs NHL.
Here is our result and we have no response. We went to the left ear.
And we got normal.
Now where do we want to go?
One core strategies is we want to -- what do we want to switch to as soon as possible if know NR?
Bone conduction. Here we have this clinician marked



this as CNE. The RN is low enough to call it NR. If not sure initially that's fine. You can change your mind when you have more information. NR so we want to go up or at least even if it's -- it's not normal, let's go up in intensity. Went to 60. This is common. When testing at high intensity this is the stimulus artifact for bone conduction. Not to worry about it. Ignore that.
Do we know if the right cochlea is responding or the left cochlea is responding?
No. It's really hard to tell. So it looks like it might be a contra dominant response. Earlier and visually bigger. We can't rule out ipsi cochlea has responded as well. It might be both or only one. We don't know. What can we do? This is at 60 dBs.
Maximum...we add 65 dBs of masking. What can we do to help clarify this?
Think about your masking.
We can add more masking. When there's a difference between the ears, sometimes clinician will start with less masking to see if it resolves the ipsi contra asymmetry. If adds more masking and suddenly, the baby might wake up so keep in mind, want to gradually add the masking. You can try with less but ultimately now we add 85 dBs and the response went



away. NR for bone conduction.
Now what do we need to do?
We know bone conduction result. What do we switch back to we need for amplification. Thresholds for air conduction. Yeah.
So this is one of those examples where we goat NR at 60 and so instead of hover around 60...two channels. Big difference between the ears.
We see a contra response. Fine. NR in ipsi.
Now we have that NR big jump. Want to jump up to 100. There's this thing going on. Looks only in one rep and we collected enough reps to be confident that it's unlikely to be any genuine response. It's a artifact that just popped up in that one rep so overall, this area here, no response. We can be comfortable with greater than a hundred.
Let me know where you want to go now. What frequency?
Or what ear? 500.
Great. So in this case, we will have to get the left any way. So we just went ahead. Got left ear.
500.
And then we filled in the left ear at 4 thousand Hertz as well. It's all mandatory. We have to get it



eventually. We did the initial steps of switching to bone and get the first AC threshold. After that you decide where to go. You don't have to switch back between every condition. In this case, may be we had a really good view of the left insert. Said, let's just finish the left.
And then go back to the right ear as well. Okay.
So right ear. In this case, we knew that we had no response at the highest intense at two K so went to
80 at 500 Hertz. When you do that you have probably seen with IHS you can double click on intensity to say where you want to go or you can right click or left click to increase or decrease by ten dB. That's familiar? So we want to gradually increase. If we say skip testing at lower intensity I will go right to 80, that's fine but slowly go up. If you get to 70 and stars to stir, stop there. Let baby settle. Go down again. And start to test around there. You use these things to help inform you during testing. 80NR. Went to a hundred.
This is trickier. Overall, it's not a clear-cut decision.
Especially when look at our RN. The criteria for NR -- don't need criteria for noisy or nonflat NR.



So overall you can call this a CNE and say greater than 80 in your report.
You could make argument for saying this is NR. This might be a bit of a clinician specific determination.
But it's just a point out that there's not always a clear-cut answer. Especially when testing at super high intensity and there's a asymmetrical hearing difference. It's not uncommon to get a lot of noise. We have to put masking in the other ear. Baby is may be not in a super deep sleep and sometimes only so much we can do. In this case, the clinician got a lot of reps. Did split buffers to see if this thing replicated in the splits. Didn't. In this case they decided it was NR but it's a nice example to see it's not always really, really clear-cut even if you give your best effort.
After 500 Hertz, we will go to 4K. Correction factor.
Four K they decided to go to 100.
Again, presuming that if we have NR at two K it's unlikely to have better hearing at four K than two K. Made educated guess to start at 100, which is a bit tough here. Nothing obvious but there could be something here and it's right in that window where we



would expect there to be a response so can't really ignore that. They went down ten dB. Not super suspicious of a response but to get a clear NR they wept down more. Got a clearer NR there. If we need to do anything? What we might be concerned about?
Do we have a complete picture for the left ear? Yes.
We confirmed normal hearing for the left ear. Present OAEs. Nothing else concerned about there.
Right ear, we have all of our air conduction thresholds we need. Don't need one K. There's not a big asymmetry. Sloping loss there.
We don't technically need any more bone conduction. Technically we have done enough to establish this is presumed sensorineural and the fact there's a what seems normal tymp. Everything fits together.
What might be we concerned about?
STUDENT: Click...
HEIDI: Basically whenever this is the greater than 75, is the specific cut off. Severe profound, clicks. This is the result. Condensation clicks. Rarefaction and -- actually for both RC and CC. Didn't have do both but they did. Here notice in addition to CC and RC they also collected contra reps and they also had



blanket masking in the whole time. We have a huge difference between the ears. If we didn't do two channels or didn't add masking we would probably see large responses even in the ipsi.
So it's really important to make sure that what we are looking at is actually from that side.
Okay. Here we have rearranged -- I put the CCs here and RCs here.
The bottom is the contra. So we don't have to worry about that.
Don't always have to do analysis for the contra.
...it's coming are from the ipsi because don't see it bigger in the contra. Don't have to worry ant contra anymore. Just focus on ipsis. To get the neural components, what do we have to do?
Feel free to discuss and we will wrap up in two minutes.
Yeah. I heard RC plus CC. That's it. We will take each of these individuals reps. Then ends up...split it here. This is a tiny thing. Might be a wave five. Or not. They marked it for sake of look at amplitude...they duplicated the CC average and the RC average -- anything neural should repeat here.
This blip does repeat. We can mark that. Tiny wave five. So get the cochlear components, basically we



want to subtract out the neural response.
So we will take this CC average minus the RC average and vice versa. Get this butter fly plot. We can duplicate a wave...and mark...within the first three milliseconds here.
So based on these numbers here, any guesses as to if this is ANSD or not? You probably don't have the table in front of you. Should we refer to the table?
Let's just do that. So here, [reading].
It's going to be in this area here. Wave five [reading].
It will be not suspected in this case.
Keeping in mind there's a small CM but having a CM alone don't mean ANSD. There could be residual outer hair cell function...okay. Here is the summary.
Severe profound. Normal. [Reading]. Normal for the left ear.
And then commenting on ANSD, we do not suspect it as a contributing factor to the hearing loss.
And let's lastly go through a couple of recommendation.
STUDENT: ENT. HEIDI: Yes.



STUDENT: SLP.
HEIDI: Let's talk about amplification. When there's a huge difference between the ears, often amplification is not an option because we will have to put in so much input into the hearing loss ear that it will risk crossing over and interfering or may be causing distortion for the better hearing ear so we have specific values or things we can do to see if they would with a -- if amplification would benefit them so good to do that especially if in a bit of a middle ground range. If it's profound, this is -- I can already tell by this case they won't be a candidate but there are thing we can do for a moderate degree to see if they are. And the other thing I mentioned at the beginning is they can get that early MRI referral. So audiologist can make that directly to ENT. Family get the MRI. That can help to determine, is baby going to be a...candidate. It's nice information to have. CI is ruled out. Let's not leave the family waiting for nine months to say I will hope and assume my child could have CI if they want to. So it's nice to have that now. Referral. [Reading].
On going monitoring. Remembering this child has CCM -- just wrapping up thanks.
And so even though, this is severe profound.



It's important for the left ear to keep eye on this. If anything changes want to catch it right away. This puts them at higher risk. And referral. Speech and language service. That is everything. This is a bunch of resources to our protocols.
Videos that we provide for families to look at just to help explain the different kinds of hearing loss. Guide lines. Nice for us to know what investigations families will get.
Are there any questions? Comments?


STUDENT: Thank you.
HEIDI: No problem. That's everything. Feel free if you have questions on the way out, I will be here.
STUDENT: Thank you.
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