

January 26, 2026, AUDI 558 INST HERDMAN: Okay. On?
All good? Okay. Good.
Well happy Monday.
It's a beautiful sunny one.
Hope you had a good weekend. Anything to get into before I get into it?
We are all good? Lab one was okay? Okay.
Well, today we will learn how to do tone ABR.
Ins and outs about that for threshold testing and mostly infants. It's used for anyone who can't respond behaviourally reliably but that's typically infants.
You can have older kids that need to do ABR on, even if you could do -- at their age visual reenforcement audiometry or even play based, some --VRA is -- they say 9 months but we will say 11, 12 months to 18 months to 24 months then you can get to play based audiometry but some complex cases they can't so they will book them for ABR. Sometimes in the OR. We tend not to use ABR for older adults because we can do cortical responses which is better
Verbatim (draft) transcript - AUDI 558 - January 26, 2026


Accurate Realtime Reporting Inc. - (604) 685-6050
Page 10



in my opinion. As long as you can get a cortical.
Usually faster, and you don't require the child or adult to sleep.
All right.
Okay. ABR assessments for typical hearing.
Majority of cases -- half and half if your referral rates are good you have half and half, half the cases you see are typical so get used to seeing typical hearing. I use the term normal and in quotes, I hate the term but -- shouldn't say that, I dislike the term normal. I prefer typical but don't like either.
Any way, what used in the clinic is normal.
So when you counsel your patients be careful what terminology you use. Some people might be offended. May be use it when talking to each other. The doctors ENTs and they consider normal and abnormal because they understand the curve. It's not insinuating anything about social or cognitive abilities or anything. It's on a normal curve.
But your clients may not understand that.
So when talking to the clients I recommend you use something like typical or I prefer just hearing sensitivity is lower or their thresholds are higher. Now you are really defining what it is. These are thresholds are low and you can define what low means



and whether or not they would have challenges due to the low thresholds. Sometimes specificity can help. Normal hearing thresholds. We will look at minimal response -- here is a back story, I have to change this name. And still debating on the name.
Minimum response intensities. Imax. Intensity of maximum. I think we will go with maximum intensity at typical hearing -- for typical hearing. Good acronym.
ABR testing of normal hearing and -- so define minimum response intensity -- we just debated that over the holidays so I have not up dated the slides. Still debating it.
Okay. Minimum response intensities. These are the minimum -- these are the -- these are the maximum intensity in which we would expect a response to be considered normal.
Let me draw it. It's more obvious when you see
it.
So I will go reverse of audiogram which means 0,
120, minus 20.
Negative to positive.
So what this is saying, if we took the -- do the simple one of 500 Hertz, 25 dB. Say this is 25 dB.
Everything below this we would consider as



someone who has typical hearing.
Everything above it, we would consider that as atypical.
That becomes -- does that help?
It's the maximum intensity in which we consider them to be normal.
Or max intensity for typical hearing.
If you want to get cool, flip your head on the side and you will actually have a distribution.
It's actually a bad -- distribution is more like

this.



Ahh.
There we go.
Whereas this is the number of infants that will

have hearing thresholds. They are around 15, 20. By the way, this is nHL.
That's dB nHL, sorry. EHL.
We will get to that in later slides.
So if we present at 25 dB EHL, in the case of
500 Hertz -- if we present at that, and if they have a response, check normal.
Move on to the next frequency.
Then if they have a response at a thousand, 25, check, normal, move on.
You have all four frequencies both ears,



consider normal. Discharge from EHB.
So those are the HL values. These are the nHL values. Normal hearing levels. Yes, Sarah.
STUDENT: Sorry. Actually, in hearing in children, text, recommend to use 15 dB for infants as a normal hearing and after that we have slight hearing loss. In BCHP it's not --
INST HERDMAN: No. Good question. Thank you.
So probably if you remember some of your behavioural stuff, 15 is considered typical.
So EHL or HL. Now some programs around the world will do this. Not sure if Iran -- you did, some programs will find those mild losses.
With our medical system and how much cost it would be -- if we do actually do 15, we will capture all of those.
And that's going to be problematic for cost of managing our system. We will have more referral rate of mild losses or typical hearing.
The mild losses as you might learn -- I don't know if you learned it yet, I think that's next term.
With mild losses intervention is sometimes not required. Actually, more often than not, it's not required.
So we will capture a bunch of population that we



don't need to put in hearing-aids, we don't need immediate medical management. It would -- from my opinion, some places in the world do capture these kids in here, it would be nice to know if there's any progressive loss and track them. We don't have the funds for that. Hopefully in the future we will but we will capture more kids so it's the management --medical cost and the management of the person.
So because the likelihood they will ever need medical management is low, we don't capture them.
But places like Iran, Australia I think, New Zealand all capture the mild losses. Good question. Thank you. BCHP, they, I still would
probably say yeah given how much cost we would have in the system we would go with the...so that converts to NHL value of 35 for 500 Hertz. [Reading].
We will see later today the reasons for that.
For bone conduction it's minus 20. Don't have a value for 1000. A study coming out with Jenny, myself and David, we -- you can cross that off preliminary, it's 30. Less than or equal to 30. Some data coming out to show that's 30.
It's not going to let me. Okay. Cross it out.
The reason we bring this up here is median value



depends how much you want to capture. Comes back to the table of typical or normal, [reading].
We can slide this down to here to the nHL --actually 20 -- we will capture a lot of these typicals. Tons. So we don't want do that.
Okay. So tone ABR for infants. This is example.
Some real data where 60 dB you can clearly see this nice wave five here. Very, very obvious for 2,000 and 4,000. Here you see this drawn out waive five. I will hit this over your head until it's so clear you won't ever forgot. 500 Hertz looks different than 2 thousand and 4,000. 2 thousand and 4 thousand, know your templates. This is the letter call it B. These looks like As to me. What is letter would that look like to you? That's a nice letter A. That's a T may be. It's very sharp.
Or a P.
Okay. So this is letter B to me. This is A. This is the letter T to me. Different letters. Don't just looking for a T when you do 500 Hertz -- look for the nice round dB.
So change your template.
If you don't, you will say no response and then you will basically misdiagnose the kid.



You will give them a hearing loss when they don't have one.
And that's another term I use. I don't like the term hearing loss.
Unless the person identifies as having hearing
loss.
But I will use it here because it's the clinical
term. My daughter identifies as hearing loss. She lost it. Viral infection and lost it but some people didn't lose their hearing. Like, I didn't lose anything. But I will use that term because it's used clinically.
So normal infant.
Tone ABR, you can see how this wave five tracks down to 20 dB. And probably nothing there at 10. And flat line. This is older data. There are not averages. We require the average for the reps to clearly show no response. 2 thousand and 4 thousand. You see how they track down to 20 dB nHL. And there's behavioural thresholds there in brackets.
Pretty good.
So for normal thresholds, in infants and young children, with typical hearing, this is a metaanalysis done -- 90s, late 90s, 2000 published and these are the values on average 20 dB NHL plus or minus 13.



For adults.
And then 16, 13, and 12. Infants, pretty close to adults. The sample size here is down at the bottom.
So what this is saying is that, we have 15 to 20 dB NHL for the average. That would be this here.
That's the average.
But there are people on either side of this. We picked the 25 because we look how many standard deviations above. Really this 25 dB is 95 percent.
We will look at data for that. You take the standard deviation and times by two. That gives you the 95 percent.
Sorry. This is more of an example. I don't know why that blanked out. Is it like that on your slides too?
You got it? Okay. May be it's a display thing for me. This is showing about minimum response intensities what you would get. Where you get wave fives. If I remember, there's a nice wave five there right and left. And for all of these. At minimum response intensities or what we will start calling the myth, max intensity at typical hearing thresholds.
Remember the maturation of wave five for age? It does change a bit. So there are -- they are



longer at earlier ages.
Just have to adjust it slightly for the 2 thousand and 4 thousand and a bit more for 500. With this latency shift you can see there are between frequencies, there are large shifts in waive five latencies. We don't want to look in a window where we have a high frequency response when we are actually stimulating a 500 Hertz. We have windows we want to look at. Want to look at window where 500 Hertz response is likely to occur. This has been recorded in and presented in the literature that 500 Hertz in infants tends to peek somewhere between ten to about
18 milliseconds but you want to incorporate this slow negativity here.
Or else you just would be looking at a little blip. So we shift this window because the 1 thousand Hertz occurs a little earlier...
Do you remember why we have this latency shift?


STUDENT: Hair cells. As a result of place of hair cells at the...
INST HERDMAN: Base of cochlea, response to higher frequencies and occurs faster or earlier.
This is basically tracking the cochlear delay. All right.



So displaying and marking wave forms.
We have certain criteria or ways we want this displayed and trust me, please do it. I spent on extra half an hour try to figure out how a clinician present before and realized oh this person has typical hearing. One ear was typical but they had it all over the place on different pages and it was hard to read and I couldn't figure it out. The reason for that is because you are not the only one who will review your case file. People like me or another clinician. Just be kind so they don't have to figure out your logic.
Standardize way to do it. If you have typical hearing you can almost always fit them into a single page.
And we do lowest frequency 500 Hertz at the top, want the replications and average and replications of a thousand Hertz and then the average. For typical hearing you don't always have to collect a thousand.
You just need the 500, 2 thousand and 4 thousand. That's discharge. Most clinician will record...the baby is sleeping you can get them within about 30 minutes if you are good and the baby is quiet. In some cases you just see 500, 2 thousand and then 4 thousand. As you go down the page, you go up in frequency.
This also allows us to track cochlear delay.



So you can think about this as base of the mountain to apex.
Going up the mountain. Base to apex. Make sense?
Left and right.
We put left channel on the left side and right channel.
There's a scale that will come up in IHS system.
This says.1 but usually it defaults to.5. We use that. If I change the scale you must note that. Circle it or put a marker there and say scale changed.
Because when we review this or your fellow colleague is reviewing it, and they see this tiny response, like that's not real but you don't inform them you changed the scale, they will think no response when really it is a response because you just shrunk the scale and flattened everything.
This is -- I can't remember if we made this a requirement but if we didn't, this should be standard. Tell me the condition. Tell the other person. When you review the files, you can be like oh 500, 4 thousand, now I'm pretty sure this is typical hearing. Oh yeah. Look, all the waive forms. This title is informative and on this side go left ear, rite ear.
When we do sensorineural hearing loss -- might have



two different types of conditions. Mite have 500 Hertz on -- air conduction and...bone on the right. You can put this these two together and one label.
In SimHERA you will do that. I don't have a central title.
This is left ear, 500, 4 thousand Hertz AC or something like that.
And make sure that has a label. IHS I can't remember if their new up date has it. I think it puts a marker here to say 4 thousand Hertz but not sure.
IHS doesn't mark what frequency it is. It's in a table underneath. It's frustrating.
So you have to, this is requirement.
If it doesn't have a label, or says 4 thousand Hertz you just add a marker. SimHERA does this automatically. It also includes the SDR. Standard deviation ratio and residual noise. Most systems don't include that. Which I hope they will up date because that's the information you need to make judgments.
Nice to have it on the wave form.
Where IHS puts it, on a table in small print at the bottom and hard to read and you have to scan cross with a ruler and oh, that's what it is. You do that for six wave forms you have probably spent six minutes



or it's right there. I hope Raphael, he sees thing on SimHERA I do and he changes it or other soft ware like interacoustic did a split rep thing before...and that's a cool idea. Take that and put it in here. I hope we will all work together as a good manufacturer and soft ware provider to give you benefit of our competition.
So yeah, so but if when we get to sensorineural hearing loss this residual noise value I will request you have it. It's very helpful. You don't have to do this on typicals but you can put down thresholds with a normal limit. Do a symbol equals within normal limit, that's telling everything is within the normal limits. Move on. Don't need to see anything else.
Typically -- usually with typical hearing they don't even look at the wave forms. But we still want this in this form in case we have to review...we want to review and make sure it wasn't adverse health event. It wasn't that the hearing loss was missed. I had to review a case like that. Went back, and yeah those were kind of normal.
And there was one frequency that wasn't.
And we were debating it and it was sent to me and another expert and good thing is we agreed that yeah it was normal except for one frequency and



questionable but the kid had hearing loss later on behaviourally.
So now we have indication that it was probably a loss, not due to congenital.
So the clinician wouldn't get -- wouldn't have to have a discussion with the clinician who did the first ABR. It's helpful to have this. I'm giving you example why we still print out all the waive forms and have that.
Another thing is, IHS includes now I think the average marker. You don't have to label the REPs.
You have to label the averages. Every average needs to have a judgment.
So it's obvious for this. Nice wave five. As soon as you mark a wave five and no other comment that informs there's a response present. You can put a wave five question mark, but then add CNE add your judgment on that.
We will get to examples may be later.
But you must mark every average with a judgment.
I see it, unfortunately more often than I want, they present waive forms reps and averages and no judgment.
What does it tell you if you are reviewing clinician and you didn't do the ABR?
Now I have to make my judgment but what does the



clinician say. How do they get a threshold. You have to look at the threshold and figure out all the intensities they tested and where they believe there was a response. They are not doing half their job and asking you to do half they're job for them. That's not proper practice. Be kind to your future reviewer. That's what I'm trying to say. Do your job.
Yeah.
All markings.
And if it's not a wave five, mark it as CNE if doesn't meet the noise criteria...mark with NR. I will show you when we do the mini assignment or example here at the end of the lecture.
I will walk through a typical case and sensorineural case. I like to put this within the window of interest. Not here. You will see it here on the right. I prefer not to put it there. Put it where the reviewer will likely look. Put it in the window of interest.
End of typical.
We can take a break. Questions?


STUDENT: Actually, I want to know, do you discuss about normal limits.
INST HERDMAN: Yeah. First session. We will cover it



again because sure not -- put in stone in their head. Etched it. We will go over it.
Okay.
Let's take a break and then we will go to the module 7.
Hearing loss.
Who wants five or ten?


STUDENT: 7.
INST HERDMAN: 7.
Good compromise. 7. Works well.
20 to.


STUDENT: The break time --STUDENT: I guess so.

INST HERDMAN: You are now the new break decider. [Break].
	INST HERDMAN:
	All right.
	On now?
	Good?

	Not
	yet? No?
	
	

	Now
	good?
	
	


Awesome. Okay.
Forget. We are not doing sensorineural today. Conductive but it's close to what we will do when we are doing sensorineural, for displays and stuff.



Includes the figuring out the conductive component as well.
So typical to conductive. SimHERA, if you ever play the game mode, you go actually from your clinical level one which has only typical hearing and then when you ramp it up, you get conductive and then sensorineural. That's almost your skill levels.
Doing typical hearing is pretty easy. Response present. Obvious it's there.
Like not obvious yet. It will become obvious. I forgets. You are just learning to read letters and we are in the phonics stage.
Feel okay with that.
Then you will get to being able to reading whole Moby Dick and Chaucer and all these wonderful -- you will go beyond the -- might still return to the fantasy books like Lord of the Rings or The Hobbit.
So yeah, we will do conductive hearing loss.
Now that however there's a lot of stuff in here.
It's relatively easy to performish. It's hard when you physically do.
But the procedure of figuring out whether or not what the hearing threshold is, all of that, it's fairly simple.
But the information evidence for making that a



simple procedure is vast.
And still unfortunately controversial.
And it should not be controversial in my opinion. There's clear evidence to use bone conduction for...ABR. Other people in the world would probably disagree.
But they are going against pretty hard evidence. And years of clinical data and experience.
But that's their opinion.
So those are the -- what we will go through

here.



Here are this lecture's learning objectives. Basically, by the end of this you will know why

we choose to do bone conduction ABR and how to perform it kind of. And then you will do that in a mini assignment.
Then you will get hands on stuff.
The only thing we don't do is actually applying the bone oscillator. It's different than when you do behavioural. Usually use a band. This is whole
hand -- Heidi will show you to do that. How to get the right pressure. And you hold it while you record. That's the challenge.
We will get to that later.
So minimum response intensities. [Reading].



Again, we are doing this 25 dB EHL. The easy thing to remember 25 dB EHL cross the board...
That's the capture population. Anyone above that we are trying to capture them. Below that, we consider as normal hearing.
Again, that's why I don't like to use the term normal. We are not -- not not capture, so we are letting loose typical hearing and mild losses.
But the way the BC protocol is written, we consider this normal.
And then we can fill in the NA here as less than or equal to 30 for four K. It's not published yet but...shows 35 but when we correct to our calibration levels it's 30...when you correct for the our calibration difference it's 30 for us. So we are bang on. What they showed.
Importance of bone conduction. ABR testing.
Main objectives, we want to determine ear specific thresholds.
Left and right.
What type of loss it is.
And then frequency specific thresholds.
So ear specific means, do both ears have it?
Only the right, only the left? That's ear specific. I like to go, ETF. Ear type frequency.



Ear specific, type specific, frequency specific. ETF. Remember that acronym.
When we do the testing we test one ear, air conduction, and if it doesn't show response at our minimum intensity myth we test the other ear.
Now we know one is elevated. Management wise it's important.
To now know if the other has typical hearing.
People have profound unilateral losses. In some situation management is helpful but sometimes they opt not to have it. Sometimes they go through life with no language differences. Knowing that changes your management path. So the same with this. Anything that you think can change your management path, that should be your next condition or maxing your management strategy...you should know the management quite well and how that management protocol changes because that will help you guide you with this.
Typically, ear, type, frequency specific.
So means you test both ears and the only way to get definitive type is not using tympanometry. That's not discriminative test.
...if you have a normal tymp it doesn't mean you don't have a conductive loss necessarily. So you need to do bone conduction. You have been told that in



behavioural audiometry. Correct?
It's the only way to determine type. So why wouldn't you do it in ABR?

STUDENT: To reject or rule out the conductive hearing loss.
INST HERDMAN: That's why you do it. Why would you choose not to do it? Your answer can be I wouldn't. I would always do it.
When appropriate.
It's almost always appropriate.
So what you do behaviourally you should also apply in ABR. There's a history that bone conduction was difficult and challenging to get.
For varies reasons. Which we will get into sort of. That myth -- not the MIT but the myth that bone conduction doesn't work, don't listen to it. People say that -- you can't do bone conduction -- so you can't determine type of hearing loss. What will you do? Elevated ACs. Now what?
Oh let's fit hearing-aids on.
Two months later the conductive loss resolves and now they have massive amounts of sound. You gained everything. You will give them a hearing loss. You amplified and gained them by 30 or 40 dBs.



Doesn't sound appropriate, does it? Or you can do bone conduction and determine whether they have conductive or sensorineural hearing loss. What choice do you want to do? Potentially give them a hearing loss or actually find out whether or not they have conductive loss? Choose this one. You musts choose this one. In BC that gets flagged as adverse health event and you can lose your job.
That's how extreme it could get but I hope you will use your big brains and do bone conduction. I've seen three or four adverse health events in the last ten years and -- I can't tell you that. Sorry.
Just don't do it. Okay?
Gosh. I'm glad I caught myself. Okay.
So do bone conduction and do it early because those are priorities. Ear we tell which ear it is. Type, if it's conductive loss and the baby wakes up, no problem, if the parents go, I'm done. I don't want to do any more testing. Now you can at least inform whoever they might see, the doctor or audiology later it's likely conductive. They are done with ABR testing so for behavioural testing they will be like, oh, or you can inform the parents and say you don't want more testing but looks like it's conductive so some people deny follow up service. It's rare but



happens. Tone ABR for frequency specific thresholds.
Yes Sarah.
STUDENT: Sorry.
If you do...tympanometry for infants, is it necessary to do bone conduction also.
INST HERDMAN: Wide band tymp? If you have a slight conductive loss will it pick it up?
Five or ten dBs?
My understanding, no.
So that ten dBs is ten dB down loss in there so that could elevate the threshold enough where you consider them to have a sensory hearing loss but the tympanometry looks normal so you can't rule out conductive loss with wide band.
It gets a little more sensitive but you can't rule it out. Wide band tympanometry only look at middle ear. Another conductive that happens that's not middle ear.
Enlarged vestibular aqueducts. EVA is another where you have large ventricular act duct thinning of the bone...allows sound energy to be shunted into the cranial vault which is a conductive loss. It's not conductive impedence it's conductive loss...can't pick it up. So it's not discriminative but bone conduction when you put it on you can pick that up because the



sound goes right into the cochlea.
So yeah, so you must do bone conduction. These questions are like we can do this one and instead and then you don't need bone conduction. Some people will suggest that but the evidence shows not to do that because of these other conditions and how sensitive it is for picking up conductive, true conductive losses. Not as sensitive as bone oscillator. The test is simple. Put it on four minutes. Four reps and you can tell if they have conductive or not. Wide band tympanometry take about two minutes.
So may be half the time but double the time you have definitive and the other you don't have definitive. Use the two minutes on -- you can actually get -- if two reps you can do in two minutesish, and that can be definitive. So the same amount of time about. Depends on the state of baby.
STUDENT: Thank you.
INST HERDMAN: Not that it's bad. I like wide band tympanometry and might help the screening procedure better because we don't screen well for conductive losses. We could screen better. If they have a conductive loss those kids end up in referrals and if you have wide band tympanometry you would have less cost to the system and so I like wide band



tympanometry. That's why effective my opinion.
Here is efficient test sequence. We still use this but it's old.
Comes down to the ETF. If you keep those three in mind, this flows with the logic.
So if you test the first ear and it's absent AC at minimum -- maximum intensity for typical hearing for the myth, you switch ears.
Then from that we go, oh if that has absent response, then we go to either bone conduction on either ear. You tend to stay on the same ear. Ear one is left and ear two is right. Ear one left has elevated AC. Ear two has normal response. This one is likely normal so you go bone conduction on the left ear. This path way goes here. Go through these steps.
It's all coming down to how much information can I get that will maximize my management strategy.
So we do switch ears, and we do bone conduction early. That doesn't happen around the world.
I have some survey data from a lot of different countries.
And I have to get the actual numbers but it's surprisingly more than you would expect that don't do bone conduction or don't do it early. They do it at



the end.
If the baby wakes up and...it's elevated, air conduction you still don't know whether it's conductive or sensorineural. The baby wakes up, parent leave, now what? You can say may be they have a type of hearing loss but what type?
STUDENT: Set up, going between air conduction and bone conduction both set up or changing...
INST HERDMAN: Both inserts in.
...you look for whether or not there's a pin hole. If you can put on the supraaural...and your bone oscillator is next to you. So the equipment has the bone oscillator and the two inserts all coming out different jacks in the back so when you do bone conduction you be like, I haven't told you this but occlusion effect, infants it doesn't exist much. The occlusion effect is tiny. It's not within our realm of concern so you can do bone conduction with the inserts in.
So you don't have to pull them out. Kind of cool.
That was Suzanne small work did that. Which confirmed it. Which makes the clinical stuff easier. The people used to pull out insert and the baby would wake up...we take ten dB steps so in our step size it



doesn't matter. Behaviourally it does for adults because the occlusion effect is larger.
The infants ears are so small low frequencies the standing waves don't add a lot of energy. Due to the filtering of the ear canal.
So yeah, put in both inserts and when you switch to bone conduction you pick the bone oscillator and stick it on and holed it and do recordings and lift up.
Then you might have to switch the ear.
That's is where it becomes challenging. That's why patient set up is important. Best is the baby is like this, on a gurney and you can access this mastoid and that one. The baby's head is there, I'm the clinician.
I need a bone oscillator. I have a small one.
We will use a battery.
Okay, I will -- I'm here.
Baby's head, okay. I will do recording. Okay.
I will do a recording. That's it.
That is something SimHERA can't teach you. Why we still have hands on labs. Even though I love SimHERA. It's never going to replace labs and human



contact. There's a lot of clinical skills you need to do physically.
Okay. So impact, conductive loss is the most common hearing loss. If I go to -- back to -- here.
Look at all the types of hearing loss, these are typicals, the area under this curve is a little larger than under this curve so the majority of your kids have conductive losses.
So another important reasons for doing bone conduction, about 40 percent of your population that get referred to ABR will -- about 50 percent are typical, about 40 percent are conductive and the last
10 percent are sensorineural. Depending how good referral you have. I will get you the new data on all of that when Rene gets her thesis done.
She is doing a wide sense -- screening diagnostic and a bit of management. The one three six stuff and we will break it down into conductive and sensorineural.
Oh, the concerns about conductive losses being a major cause of delays in the assessment and management.
Oh it's conductive loss we will just wait. If we don't do bone conduction to determine they mite just wait and that's inappropriate because what



Christine...showed by six months of age if you don't intervene by then their language development is delayed.
So if you delay fitting a hearing-aid after six months of age because you suspect there may be a conductive loss you haven't done bone conduction you are doing that child a disservice. It happens. In BC you will get your hand slapped for that.
We will have a conversation on part of the continuous quality improvement and if we get reviews back that you are doing that, we don't slap your hand, it's a -- we will have a conversation with you. Why are you doing that. And if you can't justify it, we will be like, you need to follow protocol because you are affecting that child and the parents's lives.
Middle ear problems.
Oh, the kid has gunk, we will reschedule or temp gram showing it's...we will reschedule until the clear ears. The clinics don't do bone conduction. They rely on tympanometry to determine if the ear is clear and use the air conduction thresholds for managed.
Put on a bone oscillator. Done. Pedantic.
Sorry. Still happens in the world.
In places you would least expect actually. Okay.



So do not reschedule until ears are clear. Just put on bone oscillator.
Possible assessments. Tympanometry, OAEs ABR, [reading].
These first four are ones that people suggest they can use in place of the last two.
They are not replacements.
They just another piece of information. So if your bone conduction ABR is showing there's likely a conductive component and you have a flat tymp, flat tymp is confirming bone ABRs makes sense.
But don't use it the other way around.
You have learned about the tympanometry for infants using lower frequencies.
Higher frequencies. Flat tymps [reading].
Other thing is, when you get the baby asleep, do not do tympanometry or OAEs until...babies like to wake up. Side thing, came up as another comment -- I recommended it a long time ago -- in jest a bit but also true, may be we should just get our ABR diagnostic time instead of it being 8 a.m. to four p.m., do it between 11 p.m. and 6 a.m. The clinicians didn't like that, don't want to work at night. But babies sleep for at least two hours night and wake up and want to feed. In the day lucky if half an hour.



May be that will change. You will get into higher management. Tony is retired now but -- I will be like yeah it's a good idea. Sorry new clinician you will have to work the grave yard shift, night shift, but it will reduce in my opinion a lot of need for sedation.
But I don't know that. I need you to do a study. It's just logic. Babies sleep about 2 hours after the feed and some babies sleep through the night. The parents look rested.
The ones that wake up every two hours, like, I need coffee. You get about 30 minutes with these kids.
So max may be an hour.
So you can't use that time doing tympanometry and OAEs. Tymps can take two or four minutes. OAEs is about five minutes. Now you have two conditions that you could have done in that amount of time.
That's if you are efficient doing tympanometry and OAEs. So don't do it. If the babies is wailing and not really getting down and you have their electrodes on and not sleeping, do it then...but if they are drowsy because the parents do the pre-appointment stuff and the kid is -- you can see, they will feed and go down, don't bother doing temps and OAEs.
I don't know if you were taught you shouldn't do



them while the baby is feeding.
STUDENT: In the protocol for screening infants, if you find that OAE and tympanometry was absent or abnormal we should continue do ABR or not?
INST HERDMAN: Yes. It is a screening issue. If they failed the screen because OAEs are absent and tymps are abnormal that's a failed screen. Then ABR. We don't wait until you it get...that might not happen within first month or two. There are kids with conductive losses that can last up to four to six months of age. Sometimes even 12 months. There's no definitive cut off. Those kids will have elevated air conduction, put on bone oscillator. Boom...now you know it's conductive and the ENTs has indication it's conductive loss and up to them to go they don't have any other history. Probably go in a month -- tell the parents, if the kid still has issues come back.
Now that's where we might misa a couple. We don't know until we do the whole studies but from previous CTI(?)data we haven't missed any of those kids who have permanent losses. They usually have some other medical issue that they will be tracked.
STUDENT: Thank you.
INST HERDMAN: Bone conduction. Do not rely on AC, ABR thresholds. You must obtain bone conduction to say



whether they have...[reading] this is a metaanalysis almost.
Back in the 90s, this is Stapples he pushed this issue about bone conduction. I'm a bit biased but we disagree on some things so I'm not totally biased
that -- it's the evidence is there.
So just do it and use it.
And the bone conduction thresholds in normals are pretty good. Right? They are -- for 500 Hertz they are a bit lower than adults and we can get into that when talk about maturation stuff. BCHP until we get this 4 thousand Hertz bone conduction paper published, we require it's done at least one frequency and starting at 2 thousand Hertz. If bone conduction is normal at 2 thousand and elevation in AC we consider that as conductive hearing loss.
But if two thousand Hertz AC is normal within normal limits, but 500 air conduction is elevated you need to do 500 Hertz bone conduction. Basically, any frequency that says I have AC elevation and you have not confirmed conductive loss you need to do your bone conduction.
Now we can do it for 4 thousand. Because we have those numbers.
Amount of conductive component based on air bone



gaps. This is the AC, BC difference. This is -- the latest stuff, 2015, this -- this is ABR air bone gaps for typicals, and then here are the conductive ones.
And so what ended up being is the recommendation -- this is in the BCHP protocol. [Reading].
Normal.
20 to 25 likely miner conductive component. [Reading].
Now we don't tend to really differentiate. They have air bone gap of 20 dB we consider that abnormal finding or a positive conductive hearing loss.
Keep in mind you have also mixed.
Mixed cases are a little rare -- not rare but you don't find them as often but you can have AC elevation and bone conduction elevation.
Sorry.
Bone conduction elevation and AC elevation. So air bone gap there.
Yeah, so keep in mind, so when you do this minimum intensity, that what you start with. And that's if you have a response present there, they could have threshold way down here.
So think remember that when you are dealing with air bone gaps.



So if you do BC test at minimum intensity of say
30 dB the threshold could be 15 so if you want to get air bone gap...you should go down and get threshold to determine that air bone gap.
So there could be errors in this.
The other thing is there's upper bound for bone conduction. You were taught about...you can't test beyond that?
No? Yeah? No?
You haven't learned that yet? Okay.
So bone conduction has a limit for the oscillator.
For hearing.
I think for 2 thousand -- behavioural it's 70

dB.



70 dB, HL. You can not test above that.
So if you get no response, the person doesn't

raise their hand, that's the best you can say it's above. The threshold is greater than 70. For ABR, for 2 thousand it's 60 dB. That's the upper limit and that's the 2 thousand Hertz bone conduction ABR.
Upper limit. And 50 dB for 500 Hertz.



So that means we have a limited dynamic range of testing.
We can go down below 0 but for 500 Hertz once you reach 50 dB, you can say they have elevated bone conduction. So finding a mixed loss above 50 dB is not possible.
You can just say that it's elevated.
We know it's sensory hearing but you can't determine how much mixed loss you have. Note that happens. Happens behaviourally also. I think behaviourally for 500 it's 65 dB.
So there's upper bound.
Break? Yeah. Sarah you have been designated now as the break person.
STUDENT: I guess so. INST HERDMAN: Five?
Five minute break.
We will come back to this. [Break].
INST HERDMAN: Okay. On?
All good? Good?
Okay.
All right.
My brain vetoed, so we took ten.




STUDENT: I stopped counting.
INST HERDMAN: Next time you say seven, might be five.
Something.
I just got outside, it was chilly but nice.
I will keep this in because people still think it's useful.
So for the next five minutes when I talk about this, don't use latency intensity functioning to estimate conductive...it doesn't work. Background, I will go through it, but that's what you will remember, don't use it. There might be some people if you go out of country that say you can do it to estimate conductive loss. There's minimal evidence way back with small sample size. When you look at it from whole perspective, with more samples, doesn't work.
So the idea is if this is a click ABR, you have wave one, five here, and then otitis media in the other ear, see the waive forms are delayed. You can measure from the nonconductive ear to the conductive ear and the latency shift tells you about how much threshold shift you get. Make sense. Okay.
So then they create latency intensity curves.
So this is their hearing thresholds. Behavioural audiograms.



And what you -- these are the normative values and this is [reading] at 50.
And then up to 80. You take this point here at
80 dB and trace back to the average of the norm. And then you draw it down and there's a 40 dB difference,
40 dB conductive component. Kind of made sense. Fine.
However, that's not what really happens. So this is the latency intensity functions with people with bilateral otitis media. Normal...I don't know about you but those fall right into this.
So here is evidence, it doesn't work.
So this is confirmed through otoscopy and flat tymps. These patients fell right within the norms.
So you can't use it.
Oh right. There's the right ear, the right ear has slight elevation but shorter latencies.
Here is the actual predictive value of it.
These are air conduction threshold. Wave five latency. This is the normal max. Markers, symbol, the triangles show normal and the circles are otitis media.
So look at all of these here would be identify as normal. Greater than 30 percent of individuals



would be miss in this. Latency intensity functions do not work.
So don't use it. Simple thing to do?
Put on a bone oscillator. Done.
Because what we have to do, back to here, oh, I have to do one two three four different intensities to get latency intensity function. Four different conditions.
I need one to tell you whether or not they have a sensorineural versus typical loss. If you want to do four extra conditions or one? Slap on a bone conductor, do one. Efficiency wise, this is terrible. Another reason not to do it. If you did two points...I'm doing two -- one more test. Two tests where I can get it in one.
So just use your brain. Doesn't make sense.
Don't use it.
Put on a bone oscillator. Sometimes simple is good.
Now the history is -- problem is they had challenges with getting good bone conduction.
Earlier on. Because the methodology they used was not great. They didn't know better.



Learning.
Detectability of sensorineural hearing loss.
Air conduction here. 40 dB elevation. When -- if you only rely on air conduction this kid has sensory neural hearing loss but bone conduction, the bone is normal down to 20 dB -- it's normal. Not sensory hearing loss.
Conductive. That simple.
So five -- and actually here you didn't need this. 30 dB is considered normal. Need four. Four done. And when you do test, you will have 30 dB absent. This is present...and you confirmed it's conductive.
Yeah.
STUDENT: By click ABR?
INST HERDMAN: Tone. Tone ABR.
Yeah.
So this is tone.
This wave form looks my template looks like a P-ish template which I believe I said was 2 thousand.
Little peeky. I don't think this is 500. But we can check. Looks more like 2 thousand Hertz response. So of the years, that were considered as false positive, meaning when you do bone conduction, they had sensorineural hearing loss, we get 0.



So we won't misdiagnose these.
If they have a response at bone conduction, at minimum response -- sorry. If elevated, it's elevated.
We had one or three -- actually, four misses out of the whole thing.
That was only when you evaluated one frequency. They also had hearing loss at another frequency so you don't actually miss them. Over all there were no misses and no false positives. That's pretty discriminative test.
Categorization of hearing levels. I should have plotted my new data. May be next week. You -- may be at the break I can pop it up.
This is Jenny hatten's thesis work in 2012.
David and Jenny -- and Suzanne small, they showed for normal hearing of all the cases of normal hearing, identified by bone conduction ABR, relative to the air...it matches so letting you know this is similar, we now have bone conduction behavioural thresholds.
When -- they are normal, they are normal.
So if bone conduction is normal, they are normal.
Then we have middle category, when 35 to 60 dB. There's upper limit. This bar is here. We categorize



them as having a conductive component, mild.
Mild to moderate. And the other ones here, when you get no response at the max level, then these were the AC thresholds. There could be mixed losses and stuff but they were elevated. If we just take a binary decision, normal or abnormal it's this line.
This is the only one bone conduction would have said normal but yet behavioural threshold they are abnormal.
That I actually think there might be a late
onset.
Because bone conduction ABR is tested first and
then air conduction behaviourally is tested months later.
So any way, that is may be the reason why one out layer.
The data I will pull up hopefully, we had 98 percent sensitive and 92 percent specific. Pretty high. Bone conduction can tell you whether they are abnormal or not.
And give you some indication at which degree.
All right. Where to apply and how. Hannah's question. How to apply bone oscillator. This is important. This is why people thought it failed to begin with.



Okay.
You have seen and felt the bone oscillator with the metal band. It's not comfortable.
We don't do that on infants.
Because it slips off easily. Did they show the head band? You can have Velcro. And then you put it on and take a spring gauge and pull on that and you should get about 500 grams of force, 5 to 600...on to the oscillator than pushing on the skulls. We want calibrate the oscillator that way. Pull the spring gauge and sits there.
This is the old style of doing it. In the 90s. It works well but having some problems because of the way they were using the spring gauge when the baby moves it shifts up and that geometry that kids heads are not always spherical so less tension on the band so the thresholds were variable.
Okay. So yeah.
3 to 5 Newtons of force -- hand held, you just take that little oscillator and you stick it on the mastoid and hold it there. You will get used to pushing how much force you have on that.
And then some people are like, some clinician don't put on as much force or more and it might not



work so let's not do it. Well others said why don't we study it. Neat way is get a scale if we have those in the office for measuring letters, you can get them online for ten dollars and put the oscillator and push down on it and it will tell you how much grams it is. So you want 400 to 500 grams of force.
So this is the actual energy that is recorded through a force transducer, artificial mastoid for frequency by dBs and you see this incorrectly hand held one. This is the earlier studies showing you don't get much force coming out therefore if you don't have much force applied, means less energy go into the cochlea so have to turn the dial up so you have elevated threshold. That's why they said didn't work.
If you do apply the appropriate force, that's the energy that you get.
Compared to the head band, right, here is the hand held in dotted and the head band in solid, pretty much the same.
Just have to apply appropriately. Once you figure that out, you are just like a head band, it all works. You are all good.
So Suzanne small, Jenny and David Stapples said great, you have force but how translate to hearing thresholds...there's no significant difference between



thresholds across the different frequencies whether you use elastic band or hand held. Appropriately applied hand held.
Use hand held. You can use elastic band but anyone see a problem with that?
What a problem with using elastic band?
STUDENT: Switching sides.
INST HERDMAN: Now you have to take the elastic band off, put on here. Do a spring gauge. What do babies not like to do when sleeping? Don't like to be touched. They will wake up.
Test over.
If you just do a hand held and push, most babies will sleep through that.
Big Velcro strap. Switch. If you use elastic band and you can slip it in and out but it's easier to do this. If you set up the baby and they start moving intermittently while doing the air conduction test and you don't know they moved and the oscillator slips out now holed on. Bone conduction threshold is higher than the air conduction threshold, how is that? Oh.
Slipped off. Now have to reply. Hand held just do it that way. Not wasting time.
All right.
Where to place it. This is debate. People say



on the front. Taught about putting it on the frontal? Oscillator on the front? Some? No?
Could you put oscillator on the front for testing adults?
You can.
Where is it more recommended?
Mastoid. You can put it in front of the ear too. Back.
So there are different places.
Frontal, that's where they suggested before.
There is the wave five response. You can put on occipital bone. But if you put it on the mastoid...you get this. Neonates, you get a different response? Why? Why would you get difference response for different portions?
STUDENT: Because of the material of the skull.


INST HERDMAN: Material of the skull.
What do babies skulls -- they are not fused yet.
So you have islands of bone with cartilage between it which has different elasticity and mass and energy doesn't like to transfer...so you do not get as much transmission of energy from frontal bone to temporal bone. There's a dampener. Shock absorber.
So put on the mastoid.



Where on the temporal bone. They did a study.
High or low or front? What really showed is that this position C here gave you the best response. Position A, not bad. Position B, okay too.
So really there's not significant deference whether you put it just above the tragus area but there's a bit of muscle and stuff we put it high on the mastoid because we have electrode we place low on the mastoid. Why not middle and slightly back?
I will give you hint. Wiggling my ears.
What is doing that? Can anyone do that? Feel my muscle.
I can contract it voluntarily. I have a weird
thing.
...muscle reflex, put in loud sound. Even
moderate sound and the muscle contracts. Electrode will pick up the reflex which can obscure the ABR. Put the electrode low, not where the muscle -- if you feel finds the protuberance and drag your hand down and you will feel the styloid process and that leaves the top part of the mastoid nice and open for you to put the bone oscillator. Can't put it on the electrode so try to hit it low. The other thing is



you can put the electrode high but then you are not in the right orientation for generators for wave one.
Tend to put it low, electrodes and mastoid on --and the bone oscillator high.
So forehead basically is showing you have elevated thresholds compared to mastoid or temporal locations.
All right. Yeah.
STUDENT: Muscles in every person is not active yet in human.
INST HERDMAN: Might be voluntary or involuntary. STUDENT: Both.
INST HERDMAN: 15, 10 percent of the population can voluntary contract these muscles. Some and some can't. Some people can -- I can't do it. I used to be able to do it. You can raise one eye. Some people can. Star trek Spock.
Reference. Billy idle.
He could do that.
Some people have the voluntary control of difference muscles. Almost everyone has a post...muscle reflex. So that will contract.
Infants skulls and adult skulls are different.



You need to know this.
When you do bone conduction.
We don't know -- I think you were taught about interaural attenuation and how it's different. This is why I teach you the mass and spring aspect and frequency, resonance frequency. Think of the skulls, has a mass and stiffness to it.
The resonant frequency is proportional to the square root of stiffness over mass.
So if I fuse your bones -- bone, the -- not the cartilage but bone is dense, and not very elastic.
That means you will have a higher stiffness. You will have higher resonant frequency for those bones. Young infants are not as ossified so they have suppler thinner bones so that's low, and that's a bit lowish but this is more dramatic effect.
So they will like to resonate at lower frequency.
Not resonate at higher frequency.
And that comes into play when look at our maturation of our bone conduction cross these kids. Comes back to this.
So as skulls develop, the sutures start to fuse, now you have connection between bones but that's also that you have ossification of their skull. Allows the



brain to get larger, that's why the kids have small heads and they expand and they look like bobble heads because their bodies haven't picked up the growth yet but the brains grow first, skulls fuse and then the body takes over and they get bigger.
So when that fusion starts, you get more adult like because more higher stiffness.
So you have different bone conduction thresholds and different interaural attenuations and they are frequency dependent.
So this is showing bone conduction for an adult and infant and the adult tracts to 20 dB and the infants tracked down to 0 dB.
Yeah. Those are the thresholds for neonates for bone conduction. I believe -- 500 Hertz?
Oh. This is for the click. So the actual click ABR which we don't do for threshold, neonates the click ABR threshold is one dB.
And for adults, this was 19.
So there's about a 20 dB difference there. That's because of that maturation of bone.
Now if we break down into for tone ABR thresholds the infants are the open bars and the adults are closed bars. This is percent of people or individual who had a response based on the intensity



being tested.
And so for 500 Hertz, see the infants, 100 percent or near, had responses at 10 dB but only about
75 percent of adults have that. When you get to 20 dB you get 100 percent of adults and infants. More infants have responses at lower intensities than adults. Because not stiff, lower frequency like to resonant so pass the energy better in infants than adults. Adults there's impedence at 500 Hertz.
When you look at 2 thousand Hertz, it's the opposite pattern. More adults than infants.
Are we okay with that? Understand that?
Now, you might be thinking, why don't we have norms for infants? Why is this NHL? Remember what NHL is?

STUDENT: Normalized group...normal groups? INST HERDMAN: What age is that normal group? STUDENT: May be different.
INST HERDMAN: For adults. It's behavioural.
You can't get behavioural in infants. This is all relative to adults. That's why you get more responses down here because this is normalized to adults behavioural.



So you always have to remember what it's relative to. The anchor points is normal hearing in adults. If we do this in normal hearing in infants if we could test them you will put this as normal and then it would be the other direction.
So always remember what things are relative to. So this is just the data over laid again.
And this is to get at what we will consider normal levels. We do [reading] 500 and 2 thousand Hertz when reaches 95 percent we say...[reading].
So that becomes our minimum intensity at for typical hearing.
But for 2 thousand it's up here at 30 dB. Not 20.
So for 2 thousand, we have 30 dB NHL as the value for typical.
Here is some results from David and Suzanne...and this is looking at the actual threshold by age.
So this is bone conduction ABR threshold --sorry. Steady state...this is just to show you that there's a maturational trend. As you -- oops.
As you get older, that 500 Hertz threshold here at infants, gets higher and higher. Adults have a higher threshold for 500 Hertz than infants.



And that trend happened for 1 thousand but here almost goes to flat.
The skulls are less stiff for infants so they don't like to pass high frequencies.
So therefor you have to turn up the sound, intensity to get their threshold.
Okay.
Now, if anything you learn, if anything you learn today, I want you to remember bone conduction is a must.
Use your asymmetry between ipsilateral and contralateral channels. Everything else you can throw out if you have to.
If you have a limited capacity. These are the two things.
How you determine the cochlear origin for bone conduction? How do it behaviourally?
I know you have learned this.
How -- you put on a bone oscillator on the right ear. And I raise my hand. How do you know which cochlea is responding?

STUDENT: Masking.
INST HERDMAN: Throw on masking. Thank you. So how much masking is sufficient?



What do you have to do? I'm testing your behavioural --
STUDENT: Apply enough that it covers the nontest ear. INST HERDMAN: How do you know?
STUDENT: Based on the air conduction threshold of the nontest ear.
INST HERDMAN: You can do that. What is the most definitive way?
Plateau? Masking plateau. Right?
Yeah.
STUDENT: You have -- we have to...plateau and...you know?
Cats.
INST HERDMAN: You can do that. Both take multiple trials.
Multiple stimulus intensities.


STUDENT: In cats method we should submit 20 dBs to the air conduction threshold and use occlusion effects --
INST HERDMAN: Infants don't have to worry about it. Sarah is saying you have the buffer of 20 dB above the air conduction. You can apply that.
But say you haven't tested other ear yet.
Then you have to do the masking and figuring it out. Or do the air conduction on other ear and go 20 dB above that.



Now this is the difference. I just had this question yesterday and I had to write for Alberta this, so why can't we do the same thing we do behaviourally as we can do ABR for bone conduction?
So this is part of my response.
To be definitive you need to do masking plateau. Takes four or five intensities...rise and plateau and you have to find the up wards shift in the...that's four recording in ABR. That's four different conditions. Just to get masking plateau...lot of wasted time so don't do that. One thing. Why don't we do? We can use the ipsilateral contralateral asymmetry...we have a benefit in ABR, for infants.
Because of this neat maturation physiology thing that happens in infants.
What is all of this about, you are like? I will show you.
This is the ipsilateral...going into the ipsilateral ear.
So if I test left ear and recording from left channel, that's the response I get in infant. This is a nice 500 Hertz response. Not typical but that's a nice response.
I shouldn't say it's not typical. It's --actually it's okay.



It's not bad but you see -- here is the contralateral channel. Still has waive five but the latency is shifted and the amplitude is smaller. We call this a clear ipsilateral dominant cochlear response for an ipsilateral contralateral asymmetry.
The waive five peeks earlier and is larger.
In the ipsilateral channel. That 98 percent of the time according to my new data, 90 percent of David's sample size but I think 98 percent of the time this pattern, might be 99 percent, is showing that it's coming from the ipsilateral cochlea.
So pretty highly confident that if you see this asymmetry ipsilateral dominant cochlea. Don't need to put masking in the other ear. Do the recording. Two channels. Remember, two channels. All the time.
When you do bone conduction you must must must do two channels for this reason.
So by using the two channels, I can now already tell you it's coming from the ipsilateral left ear, move on. Even though the interaural attenuation is 0 in this infant.
Or 5 dB.


STUDENT:...
INST HERDMAN: For all frequencies, yeah. They all have



the ipsy contra difference...for 4 thousand Hertz we are at 100 percent showing the difference.
See here, really nice large peeky response occurring earlier and larger amplitude. No masking is required.
So use this.
And you do mark this on your waive form paper. Ipsi earlier, ipsi larger.
Or you can just use ipsy greater than contralateral -- something to identify that you have asymmetry ipsi dominant. The name tag is switched.
It's okay.
STUDENT: Wondering, sequence of event is bone conduction first and then air conduction?
INST HERDMAN: Air conduction first.
STUDENT: To see elevated threshold and then bone conduction.
INST HERDMAN: Yeah.
So this is David's older stuff from the 80s and this is the expected -- ipsy earlier and larger.
And didn't have the numbers but greater than 95,
96 percent for both 500 and 2 thousand you get this. Why don't I show you now?
So this is hot not off the press, prepress, you are getting a look at the preprint.



So ipsi dominant for 500 Hertz is 94 percent had the ipsi dominant response.
99 percent for 2K and 99 percent for 4K.
So 99 percent of time when ipsi dominant profile it's ipsilateral cochlear responding.
We have couple that are equal and a couple opposite.
So this what a normal asymmetry looks like. I simulated this with SimHERA to make it obvious what pattern you get. They won't be this clean in reel life but if you have waive five in ipsilateral channel and no response in contralateral, ipsilateral cochlea is responding. It's like in behaviour, if you could ask the patient to be like I want you to raise your left hand when it's only coming from the left cochlea and I want you raise your right hand when it's coming from the right cochlea, if coming from both, raise both hands.
In this case I do this.
Send stimulus to the left. Right the left hand. Nothing coming from the right. Here you get me doing this.
Definitely from the left. May be some from right. Not sure. This is definitely saying ipsilateral is still responding.



So that is the typical pattern you see.
This is also the latencies could be similar or bang on, but you see the amplitude difference?
That's another indicator.
This usually happens in older infants.
Because as the brain matures, variability in waive five, starts to line up. In two kilohertz you get higher frequency and diffusion and...shifts the contralateral channel and they tend to line up but you might get truncation...you don't need masking. Move on. Good to go.

STUDENT: And the decreasing in amplitude related to distances from the cochlea --
INST HERDMAN: Electrode, recording? STUDENT: Yes.
INST HERDMAN: We are not sure. We don't know yet. We suspect it's actually just less -- there's some interaural attenuation going on but the latency lining up because a little older. And there's a generator thing I don't want to get into but that's another study someone can do. Waiting for a PHD student because involves infants and a cap recording.
Okay.
So then you have this other category which is no



response. We have response coming from ipsi, no response coming from the ipsilateral cochlea and you get no raising of hand, no response.
There's nothing in the contralateral and nothing in the ipsi. There's no response.
And then you get this case where you have --unusual, you get a no response in the ipsi channel and only a response in the contralateral channel.
But just word of caution when you see that, make sure you have not accidently misplaced the electrodes.
This is rare you get no response and you get --in the ipsi and response in the contra. It happens when you get steep asymmetries and unilateral losses.
Still can happen. But it's rare.
Now, from these -- those are definitive. You don't need to use masking.
I know it comes from ipsi I know comes from contra...clear.
There's only times when you can use this. Then you get into these abnormal asymmetries.
Where we can say contra dominant but that doesn't mean ipsilateral cochlea is not responding.
It just means that the contralateral response is so much larger it's obscuring the ipsy. This is



actually the -- contralateral cochlea responding but this is the actually the ipsy channel.
I will make it a bit more realistic.
Has something that look likes that. Is there a blue marker?

STUDENT: There's one. INST HERDMAN: Thank you.
Right in front of my face.
Anyone seen my glasses? I did that. They are like they are on your face. That was fun. Very senile moment.
You have a wave five.
That's actually the contralateral.
This is actually ipsi channel cochlear response. See they sum up? There's a ipsilateral response here. If I could isolate...the red is the ipsi.
So you just look at this and go, oh contralateral dominant. There's nothing. Means there's nothing coming from the ipsilateral cochlea. You would be wrong.
It's just that it's contralateral dominant. So this is a CNE.
And the term of I can not evaluate which cochlea it comes from.



I don't know.
This is another inconclusive laterality.
The latencies line up and the amplitude are about the same. Again, I don't know if it's ipsi or contra so what can we do? Throw in masking.
If stimulating left ear I throw in contralateral masking and -- sorry. That's the other one.
So I have this ipsi response being later and might look smaller. And contralateral recording larger and earlier.
This is inconclusive asymmetry. So we put in masking.
This is what it looks like with masking. This is not masking. This is now masking.
Both responses are gone.
So I could be fairly confident there's no response coming from the -- ipsi cochlea.
But if I put in masking and see response in ipsi now I feel confident there was something hidden. The other thing I didn't show you -- there's another one.
Which I want to up date my slides.
Let's say we have our -- colour was -- I have a response coming from the contralateral, that's contralateral channel, then I have ipsi channel response that looks like that.



See it's later and smaller? But still not sure whether or not this is -- has ipsilateral response in here.
I throw in masking and I end up getting this.
Now my asymmetry in the dotted line shows earlier ipsi than contralateral. Now I'm comfortable there's ipsilateral cochlear response. I have not obliterated the contralateral channel. I just made it so it's delayed and now I'm confident there's ipsilateral cochlea responding.
So masking you don't need to have a plateau and obliterate the contralateral response. You just need to put it in a way that gets you to be confident that it's ipsilateral cochlea responding. You can't do that behaviourally.
That's why I want to go back to the analogy of raising the hand. Without masking you would have do this but now I do this.
So now I definitely know this is my hand raises are coming from my left which were stimulated. I didn't need to obliterate the contralateral response. Just need to know it came from here.
So that's the benefit that you get from doing ABR compared to behavioural.
You don't need to plateau mask.



The set masking levels, so comes from Ricky louse thesis looking at this is the ipsilateral responses and then they through in masking. These are the unmasked responses.
And they threw in different levels of masking. So 52 dB [reading].
You see how the response drops out and then at
82 dB you get no response.
That's for 500 and for 2 thousand it was around 60ish dB for this case where you get no response. So sufficient masking. This now is basically doing your masking plateau. You put in so much masking no change. No ABR response.
When you look at that, the effect of masking levels at minimum response intensities is about [reading].
So the effect of masking levels for contralateral noise however still unknown but we use the ipsilateral masking levels as a way to indicate that's contralateral.
Right?
We use it as a substitute.
There's contralateral mask -- put in masking?
You look at how much dBs you are presenting to the ear and that gives you how much SPL you want to put in for



contralateral masking. So this is what I was drawing.
So this is no masking and you see this -- it's inconclusive.
I don't know which cochlea is responding.
Ipsilateral could be. You throw in masking. Yes ipsilateral response there. And contralateral is either gone or almost obliterate. There's a bit left and this will give you the definitive ipsilateral responding...you know the ipsilateral is responding. This is where masking can help.
Good with that?
I know, sit for a few seconds just to let it sit in. This is the thing that we as reviewers get a lot of.
Review my case. I don't understand this bone conduction stuff.
I don't understand this asymmetry. What is going on.
I get it from senior clinicians. Hey, can you look at this. I don't know -- did I put in sufficient masking? It's usually what they want to get rid of this contralateral channel.
Had this happen. I'm not comfortable with calling this ipsilateral response...it should be gone, right? No you just have to show the asymmetry.




STUDENT: Can you go over the diagram that you just drew again?
INST HERDMAN: This one? Okay.
Yeah.
So this is what you would record without masking. You see that this contralateral channel is larger and occurs earlier.
So that gives us our indication that I don't know, that's a I don't know if ipsilateral cochlea is responding.
So what do you do? Put in contralateral masking. If it turns out dotted line after you put in masking that you get a larger and earlier response in the ipsilateral channel than the contralateral now I can be confident that ipsilateral cochlea is responding.
Just that when you have this without masking, majority of the response was due to contralateral cochlea response.
Now I obliterated that contralateral cochlea response or reduced it to something lower than the ipsi so now I can feel confident. Yeah ipsilateral cochlea responding. That's the point of the test. Trying to test that side.



And 98 to 99 percent of the time when you see this pattern it's ipsilateral response.
Yes.
STUDENT: How...latencies can add and make one waive with everything increasing amplitude.
INST HERDMAN: Yeah. So good question.
They don't necessarily do that.
So the one I drew before this, which I will try to draw here again, I had the overall one that looked like this. I caught myself and did this.
That is actually what you see.
But this is if these -- the ipsilateral and contralateral cochlea are quite separate in latency.
Sometimes you just get this.
Because your ipsilateral channel look something like that, and your contralateral channel --ipsilateral channel might look like that and the contralateral channel adds like that.
That will make the green.
The summation of those makes the green so you don't see separation because the latency shifts are so short. Likes like single peek. If you have a keen eye and you will see in SimHERA, you will see this even in real life you will see something like that.
And it's because this is the contralateral



channel, and then you have this ipsilateral channel like that.
And then when you do the masking, this goes away and this stays.
And you will see it. If you take this dotted one, and you put it on top of this, or this one, you will see these two peeks line up. This shoulder lines up with that. I have done this with real data and it does that. That's a study I want to do. I have lots of studies, 12 of us -- I have studies for all of you.
Yeah. Just need people do it.
But that's what is plausible and likely. But until we prove it it's just speculation.
Good with that? I will throw a wrench into

that.



These are all with typical hearing individuals. Really?
Darnit Tony. Different for sensorineural

hearing loss rite? I don't know. There's the research. We don't know.
We have some data actually in the data set that I just showed you before and we are parsing it out, they look similar when we do a sensorineural hearing loss, but we don't know.
So that's part of -- debating whether to include



it in this paper.
So if we do look at, back to this, this is the ipsilateral contralateral deference. These are for the different frequencies. This is showing more ipsi dominant. Some here are contralateral dominant. This is for typicals only. Might not look like that for sensorineural hearing loss. Don't have the data yet for this version of the paper.
And that's because we don't have as many sensorineural hearing loss cases. I think about 40 in this data set.
So it's not like the 200 or 150 that we have for the typicals so this pattern might look difference for sensorineural. From clinical experience and Jenny and everyone else who does this every day, this pattern works out, that when we do put in masking, these things go down and pretty confident those are real ipsilateral cochlea responses and then if you look at behavioural response they line up, ABR thresholds line up.
Yeah but again, can't tell you that definitively until we publish that work.
Cool things we can do. Okay.
I will -- I know we will take a break but if you



will see -- only one more slide left.
If you mind just persisting for another five or ten minutes.
Okay.
Okay. So for displaying wave forms. If you change this, make note of it, and put the titles. Think about it as a double decker burger.
You have a bun, reps, two Patties and then the bottom bun is the other reps.
Double decker. Two pieces of meat in the middle. That's the ipsi channel recordings and contralateral channel recording. The reason is so we can nicely see how these line up.
So those are two beef Patties and reps for ipsi are top. Contra reps are the bottom bun.
Bottom bun, beef Patty, Patty, and top bun. Help?
Now, whenever you put this on pages, you will see that you will probably only get about 2 intensities on a page but yet you will do about three intensities.
What you need to put on one page is the bracket, meaning response present, ipsi channel says response present, and your next one lower gets you the no response.



And your ipsi channel, so you need a response present in ipsi, defined threw masking if you need to, or it has this nice ipsi contralateral asymmetry we see here and no response ten dB down. That should be on the same page. Two burgers. Top [reading].
And then the third intensity whether higher or lower put it on the another page.
So bracket, threshold bracket needs to be on one page for review.
And then what is really nice, not requirement, but now I suggested it I suggest it about six years ago or -- six years ago I see clinicians giving to Jenny and sent to me, many are doing threshold, they will write it at the bottom or the top, threshold 60. So I don't have to look here.
I can be like threshold 60, left mastoid 2 thousand Hertz. Cool.
Yeah. I agree with them.
That's how simple it is. When you review and try to up date the chart, you don't have to go, did I think there was a response? I just look here.
Recommend you do this. Save you and whoever the next reviewer is, time.

STUDENT: Can we do the test on over 55 -- 65 decibels?



INST HERDMAN: No.
STUDENT: No, 55 decibels between 60 and 50?
INST HERDMAN: You bring up a question I didn't cover.
What we do for ABR, we do ten dB steps.
And it's 20 dB up, ten dB down or sometimes 30 dB up -- we will get to that. At high intensities that's when we go to five dB steps. Here, because we start at 30 dB, no response, we go up to 60 dB no response, and then nothing...we don't test in between.
So don't usually do 55 for two thousand Hertz. Yeah.
Yeah. Okay.
So averages. Again, residual noise. Do the markings.
What is nice for SimHERA, have I told you how to right click -- yeah. Mini assignment you did that.
You don't have to do this, on bone conduction, but it is helpful, if you can write it in, in SimHERA you just right click and hit peek info.
But for the IHS, write it as another marker.
Amplitude and latency. What happens with IHS is you have this chart plotted out, but all this information is -- on the little tiny table, you have to get a ruler to measure, and then you have to find the



latency and amplitude.
It's a pain.
Right here, I can tell you already this is earlier than that by half a millisecond, and this is larger than that. Done.
I don't need to go at that table and look it up and get glasses and do that for all of these. You can put it even just one -- marker and say LAT is [reading].
Simple. Easy. Done.
The other thing you need to do is -- this is a semi requirement, I don't think it's fully written in -- you need some indication that it's ipsilateral dominant. I like to have a latency. Ipsilateral greater than contralateral.
Amp...you can call this LAT and AMP for short.
I write it as LAT dot dot ipsi less than contra.
Earlier.
And then amp ipsi greater than contra.
Now if those are equal, I would write it as equal. If amp is greater, and those are equal I write it as that.
You can also -- that's more definitive. You can just say ipsi dominant.



Do not write contralateral dominant. There's no contralateral dominant. Well,
there's a category but your judgment is inconclusive. And you say ipsi slash contralateral...write ipsi dominant.
Or ipsi contra -- well you don't need it. It will be no response. That's obvious. In here, you don't need to write I set it up here because there's an actual response, I didn't write it here because it's no response.
You can't make a judgment on ipsi contra differences when...only when there's a response on ipsi channel.
Just for grades, you will be mark down if don't have that. Clinically you don't be marked down but it's helpful.
That's the end of module 7.
So hopefully you get a feel for bone conduction.
Two big messages. The first one?


STUDENT: Do bone conduction. INST HERDMAN: Second one?
STUDENT: Use two channels.
INST HERDMAN: So there's three. Right.
Thanks.



The thirds one?
Why do two channels?
STUDENT: Compare ipsi and contra.
INST HERDMAN: The three big messages. Do bone. Dual channel. Ipsi contra.
Then you will be golden.
So when you -- year from now in doing ABR, second nature. Like, I know this. This is where clinicians get challenged, mixed up a lot.
So okay.
Who is coming for the mini assignment? People are thinking they can do it on their own? Okay.
Then, go have a good afternoon. Enjoy the clouds now.
The clouds are rolling in. Yeah.
Are the mini assignments helping? Now you can see they are simple.
Like, yeah may be. They should be simple.
I just talked to Heidi who will grade yours and basically said, yeah, keep it simple.
All right. Okay.
I will see you Wednesday then. Right? Not



everyone but -- okay.
Have a good lunch.
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