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STUDENT: Happy ground hog day.


INST HERDMAN: It is very deep, even though it's
Bill Murray, don't think it will be comedy when you first start -- it gets deep.
It's not an afternoon-let's-just watch.


STUDENT: There's a map.
Those results have not come out yet. Feels like an election.
INST HERDMAN: I thought there was only one. STUDENT: I think he is the most legit.

INST HERDMAN: Of the legit ones.
More winter.
Where is that one from?


STUDENT: Newfoundland.
There's a lobster too. Early spring from him. Ours is van island VIOLET.
INST HERDMAN: A ground hog? Or a lobster?
Vancouver island. A clam?
Orca. That would make sense. If it breaches to
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the left or right.
There you go. I just gave you a great idea for a marketing thing. Go make millions of dollars.
Just credit me one percent of the royalties.


STUDENT: I will buy you a chocolate -- half of the ownership.

INST HERDMAN: All right.
I'm on? All good? Okay. We will start. Now that we are having mix review, winter or --
STUDENT: The numbers say winter.
INST HERDMAN: My window says more spring. So --STUDENT: Are you sure?
INST HERDMAN: I don't see any snow out there.
Hold on. There we go.
It's Monday today. Good weekend? Not bad?
We will do sensorineural hearing loss today. Are the videos helping?
Some people are watching. Some are like I will watch them later.
Okay.
I will go quickly -- I will leave time for



questions, because this is where the challenge happens.
Doing typical hearing just a screen is pretty easy. From the first SimHERA assignment, I haven't looked at it. It's not really that challenging but when you get into switching ears, bone conduction and what to do next, I have a positive or a negative, response or no response, and bone conduction, which ear to change too, keep in mind, ETF. Ear specific, switches -- type, bone AC, then go into frequency.
Ear type frequency. Keep those in your mind, going down some other path way or making sure you can find to a specific path way is not going to help you because it will be like I have a baby with atresia, what do I do. Go to bone, why did I say bone, I have to switch sides but can't do air. Lost now. I have to do that. No.
You should try it even if there's a pin hole but if it's complete atretic ear go to bone. Things like that. Or we have a hard time getting this baby down, rare occurrences and mom had to holed the baby and feed and I can't get right ear bone, there's no way.
So I will test on the left ear. Those are times when you have to be like, I will break protocol. Most of the time we want you to stay with protocol.



So today will give you the background into the information about how to do tone evoked ABR for sensorineural hearing loss. Really it's sensory --when I say sensory it's outer hair cell.
Sensorineural is catch all phrase. Neural is for more ANSD. Sensory ANSD, neural is umbrella. Lower category.
So main objectives, there. Test both ears.
Boom boom. Air conduction. Quick screen.
Then if one is elevated or doesn't meet our max intensity typical hearing, then we go bone conduction.
Okay.
So it's not published but I will put in here

now.



This is less than or equal to 30.
So here are our minimum response intensities but

really, we are now labelling them maximum intensity for typical hearing.
I know it's a mouthful.
But myth just sounds cooler.
We couldn't -- does it make logical sense?
Max intensity you can test in which we classify one with normal or typical hearing? I got confirmation so when someone tries to veto me, no, everyone likes it. It's the best word.



Okay so again, remind yourself why we do this.
We are trying to get hearing threshold on these kids, babies, so using ABR, and we want to get as accurate as possible of a threshold that's frequency specific, so that we can then apply those for fitting hearing-aids. We want ear specific, conductive versus sensorineural and frequency specific.
Here is an example of a test sequence.
This is created by sappals. It's logic based. I have a project in my wall that I want to use AI to figure out given all of our data we have BCHP to figure out the best actual protocol to follow that would be the most efficient. This seems to be quite efficient. David tend to be almost always right so I never usually argue against him unless I know I'm 100 percent right but this seems to work and it's applied world wide.
So you test one ear. Choose that ear.
If you don't have a reason for it, may be start right because that's what the behavioural --behavioural testing usually does. SimHERA is left.
Sorry for flipping it.
I like left. Left is always right. Sorry for the pun.
If it's present, then you go test the other ear.



If it's absent, you go test the other ear. Okay?
Ear specific.
That's your ear specific level testing.
So let's say if we go present or absent doesn't matter, test ear two AC. If that is absent, actually, let me go on the left side. If present ear one, go to ear two. If present go to different frequency. We just screened 2,000 Hertz. It's like when you do behavioural screening. They respond twice move to the next frequency. If absent for AC you don't know whether the kid has sensorineural or conductive.
Go directly to bone.
This is where a lot of programs EDI programs don't do this and to me it's inappropriate. If that baby wakes up after the next test and you are testing air conduction, you don't know if they are conductive or sensorineural. What is the likelihood of them being conductive?
Pretty high. I can't give you exact number but it's high. Of your referrals that you get half will be typical, normal hearing. Of the other half, at least half will be conductive.
So we will get you those numbers soon.
But at least half of them. Because you have one



may be two out of thousand births.
So.1 percent of the population.
So you are not going to have many sensorineural but so you do bone conduction typical, bone conduction, now we have an idea what ear you tested in, likely have normal sensory function. Just the middle ear or some other conductive component that you can investigate. Once you find an elevated bone, then you stay in that ear and find threshold. Now that will give you an indication of the likely level, haven't gone to frequency specific yet, bit of level. If the baby wakes up, are they moderate, severe or profound. Management strategy -- if you get no other information. If I get no other information and the parents refuse or are loss to follow up, something just happens, you can still say I know this child has profound at 2 thousand Hertz. We start with 2 thousand Hertz. Why?
Speech banana. Other clinics -- programs will start with 500 Hertz or 4 thousand Hertz. I don't have a huge problem with 4 thousand Hertz. 500, a bit because there are a lot of kids, NICU will have higher prevalence of high frequency...we don't know that yet. We will get it out in the next year or so. Once you do testing in one ear -- you already have done both



ears. Then you do 500 Hertz.
Now we will go to lower frequency. Now we will see whether it's flat or steeply sloping. That's important. That's now important. I don't know if you learned that. About sloping losses. If they have typical hearing in lower frequency the speech development and maturation is better tan if a flat loss.
Sleep time, is the biggest thing that you will have to challenge to deal with.
So this is very, very important that you prep your parents or care givers that bring the little one in.
Tell them, make sure you have someone else with you in the car. I told you this. Poke the baby.
Keep them awake.
You want that baby coming into the clinic cranky, and you want to tell the parents, we want them like that. Make them as cranky as possible. I can get more information.
I can get as much information as we can if the baby is sleeping.
So this is a study -- when? 2010. Not that long ago.
So this is the all children sedated -- and



nonsedated. Sedation only happens when there's a registered nurse who has the certification, so I forget what the registered nurse -- called, and a doctor or a doctor on site.
So they are usually done in hospitals or clinics with a doctor on site. And is rare. Usually just done in hospitals. Sedation does happens. At BC children's hospital and Surrey I believe.
But if you see sleep time, so this is total recording time you get basically sleep time, and you can see, these two curves between sedated and non, they don't look very different.
Right?
Actually, nonsedated, bit higher sleep times, proportionally you get more in this range here. On average you get about 30 minutes.
That's it. Per session.
So nonsedated happens to be about 8 minutes less than sedate. You get a bit more time. When baby wakes up, they are likely not going to go back to sleep.
So 30 minutes is about 15 intensities. Or 15 recordings.
So this is total number of conditions that you



can get measure, so at what frequency, and finding threshold.
So this is the total number of thresholds found.
For those different same kids showing sleep time. And you can see that majority of them were looking at about 5 different thresholds.
So six is kind of the 80 percent had six.
That's enough to get a discharge for a typical kid. Want three frequents in each ear...so we can get that
80 percent of the time in one session. Yes. Mic.
STUDENT: From what age we can get sedation to the child. INST HERDMAN: It can happen two months.
Yeah.
Probably don't do one month because we don't usually do diagnostics for detection at that age but yeah. They do it. They try not do sedation but if you have to you have to. Typically sedations happen after five or six months of age. They do it -- don't bother. If you have older kid, you sedate them.
Because those kids are really challenging to get to sleep.
Sarah is like, yes. Experienced. Yeah what is the age -- in Iran.
STUDENT: Actually, from neonates to preschool child.



INST HERDMAN: What was the age where it's like let's always sedate.
STUDENT: After two months.


INST HERDMAN: After two or three months? Okay. We are a bit -- six to 8 months sort of thing but those are usually medically complex kids. We are supposed to be the one three six. One months screen, three months to go through detection so if we don't get them in three months they are usually medically complex and have other issues and sedation usually happens because of that.
Yeah. So 15 intensities so about six thresholds when you think about the bracketing. Here is an example.
In the video.
We have no response at 30 dB left ear. Right, no response, now we choose which ear to go to. It's your choice whether you go back to the left or staying stay on the right. For this -- this one goes to the left. Absent bone conduction. Now we do a search.
We go up 30 dB. Don't do 20, we go up 30. For bone conduction, at 2 thousand Hertz, that's the max out put. If there's no response there, I know it's sensorineural and it's moderate and above.



Severe -- I got to -- correction is 10 or 5, 55 is 55 moderate? Yeah.
Now I know they have sensorineural hearing loss.
Then you go do the AC and find the thresholds, AC.
In this case, we go up another 30AC. Some clinicians will test...my preference is no. We already have information at 60 dB. Why test AC?
They do it as confirmation. I prefer to go to
90 and say response present or absent. That's a good piece of information. If I get nothing at 90, I know they are profound. And that's critical. Now going to CI versus hearing-aid fitting. That's a huge difference in path way. Go up to 90, if don't have a response, now they are likely a CI candidate. In this case this is a response and you can go down to 70 here. This is where the fun comes. Your clinical judgment go to 70 or 80. If this larger response I would have gone down to 70 in clinic. More likely to find a...if I got a response at 70 I will go to 60.
...70 response...and 60, I wasted my time at 80. Remember sleep time, that could be me testing another thing on the rite and not getting enough information because the baby wakes up and I lost an entire condition.
Then here, we look at the right ear. Do the



same thing.
And bang.
Now we have 90 dB thresholds.
Baby wakes up, we know they have severe to profound hearing loss at 2K. Not done. Let's say the parents are like, I'm done.
I don't want any more testing. That can give the interventionist some indication -- try
hearing-aids. Go for sign language.
This is some information. Trying to maximize the information you get. So when you do the recording, don't sit there and start marking up wave forms. Hit acquire and mark up wave forms and try to judge. What is the next thing. It's 90 dB. Acquire. Darn it. I don't need 90, I need 80, stop the recordings, you have 90 now...you have at least a thousand trials at 90 which you will see a response.
I only need 80, now you have evidence at 90.
...then you have to go back up to 90. Oh baby woke up. Hit acquire. Hit acquire. Even if the conditions is wrong.
It's more information.
Use recording sheet. I recommend doing it by
hand.
Unless you are really savvy at doing digitally



but when in the clinic you don't have two computers. So recommend you write it by hand.
There's an example. There's one on Canvas. So here is an example of ABR showing hearing
loss.
Which is a sloping high frequency sometimes
called forward sloping loss.
So you can see the actual true thresholds, this is for a 12 year old. Behavioural thresholds here at the bottom. And ABR had nice response. 40, nothing at 30. That's for 500. Blip here. Blip here. This is old recording so don't have the averages.
And then no response. There's a wave five here. Called this no response. Blip here.
This probably would be -- CNE in our protocols

now.



This is probably CNE here.
Labeled this as response -- not bad. 60, 65. This here 40 Hertz steady state is likely

occurrence.
We see it more often at 500 Hertz and there's reasons for that which I won't cover too much in this course. It's just -- the way the...cortical loop



happens. It tends to have a phase that lines with 500 Hertz really well. This is 12 year old. 40 -- tends not to exist in infants. They are small. We do see these and there's current debate among us whether it's noise, due to heart rate or 40 Hertz response. I think it's 40 Hertz. We are doing a study on adults to show this. See it's hard to see the waive five.
David can recognize that but most clinicians can't. So sometimes they will say I don't see it. It's relatively flat. I don't see a blip of waive five...and steady state response is a brain response. What can you do to distinguish steady state response from noise? How do you determine if that's a brain response?
I will grab some water. Suggestions?

STUDENT: Clamped tube. INST HERDMAN: Clamped tube.
Remove the sound going into the ear.
So you still left with stimulus artifact and still left with line noise. So if it goes away, it's likely from brain.
If it stays, it's likely noise. So that's how we can do this.



So if you see this, and you are like, wow, that's a big slow wave going on. Clamp the tube.
If it goes away, it's 40 Hertz. That will make this a definite response. I don't care if it's a knee jerk or head nod. When button press, behavioural, same, beep, beep, beep, beep, beep, it's the same thing.


brain.

It is a response to that sound processed by


Clamp the tube, goes away, that means there's no

sound going into here.
So what you do then, you don't say waive five, you just get another marker and called it RP, response present. You can label it if you think it's steady state, 40 Hertz study state. Others are Pammers, post auricular muscle reflex. Some clinician label those. Have a post...muscle reflex and like that's a Pammer. Label it and say that's a response. Brain responded to sound. We can't get absolute threshold because Pammers are not tracked well to threshold and can't do corrections and off sets but gave an indication that brain, brain stem could respond to sound at 70 dB NHL. Now we know -- whether they can interpret and receive the speech at that level, we don't know.
So we are working on a technique in the lab to



make this so it will just never appear for you.
Not even with the clamp. You don't have to clamp.
Fingers crossed it works. It works in adults.
I won't tell you what it is until we publish.
It's actually under grad student's project.
Click versus tone ABR. I'm sorry to say, there are still places in Europe particularly who use clicks to do hearing threshold testing.
Why would you do that?
Oh, nice baby, did the baby hear that. Clapping behind the ears. That's what a click is. Just a clap.
Why? Here is one example. Cookie bite. A click will activated the lower frequency areas and you will get a response. Look at that cookie bite.
Cookie bites are rare. Two to five percent prevalence in adults. Don't know what it is in infants. But imagine this is a steep sloping loss. We have low frequency hearing here, the click will activate those regions...it will or it will be typical hearing.
Don't use a click for hearing threshold testing.
For identifying frequency specific hearing thresholds. You can use clicks when all your frequent...throw a click, see if any residual and...we



will look at that when talking about ANSD...when all the other frequency specific tone ABRs have no responses at maximum.
You don't want to miss this. Unless checking for residual.
Tone ABR thresholds versus behavioural thresholds.
So this is well documented over and over again.
Some literature out there is done on from studies that were not well designed or well executed.
So the sappals papers he published a meta analysis and says which ones are good and bad and ignored for flaws and I agree with him on them. If you want to see his -- I might have been an author on that. I reviewed it and helped edit it, 2002, I think.
Chapter. Any way. Here are the results.
Behavioural thresholds are on the X axis.
Tone ABR thresholds are on the Y. You want them to line up on the straight diagonal line. If I have
25...so you see they don't line up for 500 Hertz it's a slight elevation. Everything is shifted up wards.
So we need to do a correction factor for that. But the correlation is pretty high. When you



have elevated behavioural, you have elevate tone ABR. Of a certain amount. On average it's about 10 dB higher. Take the correction factor. If they have
a -- let's go, a 60 dB ABR threshold, minus 10 dB and go, oh, that would be 50 dB behavioural.
Now 2000 Hertz lines up nicely but on average there's around 3 or 4 dB so we said 5 dB correction. Here there's a 0 dB correction for that. That is how we get the correction factors. Nice correlation. As long as you do the correction, you get that. Those correction factors changes it from -- erase the 515 stuff. I'm getting better at drawing. Side note.
Getting better at it. May be I should take a drawing class on sabbatical, my brother is an artist.
Who is now a learning support teacher. Back to
this.
What we are trying to do, we have a dB NHL and
want to get to dB EHL.
That's the one the docks look at and use for prescription. Depending on the frequency, if it's 500 Hertz, minus 10 from whatever this is to get that.
2000 -- I will do 1000. 1000 is minus 10. 2000,
minus 5 and 4000 is 0.
So that's how we get from dB NHL to EHL. Did you have to do that in SimHERA lab one?



No.
That's today.


STUDENT: Actually about the click ABR, I have a question about, what is the range frequency for click ABR?

INST HERDMAN: What do you mean by range?
STUDENT: Actually, I started about the click ABR, the range frequency or spectrum...between one thousand to four thousand Hertz.
INST HERDMAN: Yeah. It stimulates the entire cochlea so this is -- what she is getting at is people say, it really stimulates mostly the higher frequencies or only. That's the myth they have. Is that what you are getting at?
STUDENT: Yeah but yeah, this -- you said that click ABR stimulates the low frequencies.
INST HERDMAN: Yes it does. STUDENT: How?
INST HERDMAN: It does. Brood band stimulus. STUDENT: Focus on high frequencies.
INST HERDMAN: Has more energy -- more response from the higher frequency base part of the cochlea but the apical part still is activated by the click.
...myth...it's sorry it's wrong.



It's just entirely wrong.
And there's tons of data out there. You just have to look at the high pass noise...Aller ling and they have 500 Hertz cochlear place area and there's a click and waive five there. It happens to be that the higher frequencies get activate -- have a larger response. That's the myth that's out there. They say we will use click for high frequency...it will give good indication. No. It doesn't.

STUDENT: Yeah.
INST HERDMAN: You have to have a really steep sloping corner at 1 thousand Hertz. The 500 probably will --so you need a 500 here but you get under estimation with click. They have elevated hearing threshold --great. What frequency? I don't know.
How will you manage this kid? I don't know.
Can you fit hear aid to it? I can do flat gain function to this or you can use a tone get the actual...threshold and hand that to the management team and they can fit the hearing aids and they have a better chance. Which do you want to do. Do you want to get more and better information? Or do you want to go with myths from the past and just stick with it because that's what you learned what is best for it.



The literature does not support it. I'm sorry I'm getting frustrated but it's a constant ignorance of the literature. I mean that they don't want to look into the literature for whatever reason they are busy I don't know, but they are not well read in the literature. If you are well read in the literature you realize there are way better ways of doing it.
And do that. You are there. That's your client, that's your son or your sister's son, whoever, or daughter, that's the little guy person that you want to help. So let's do all we can do help them. Let's do everything we can. Don't let your bias or your frustration with how much you have to get through in the day. They care whether you are helping them the best way you can. That's where I come from.
That's why I'm passionate about it.
We see it all the time. All the poor kids.
That's where my head goes. The poor kids. You happen to get the clinician who is not up to speed. That's why continuous education is so important.
Because there are clinicians trained 40 years ago and clicks was all we had. They stay with it. They didn't go stay up on the training and that's what happens. There's a plug for continuous education, Kate will love me. We are working -- we have this



on -- videos you have, they are on UBC's continuous education platform. Alberta used it. I will up date it on SABBATICAL. I'm talking a lot. You need a break. Your brain is full?
Ten? Yeah.
Let's take a ten minute break. [Break] I will relax.

INST HERDMAN: Okay.
All back? Good?
Fresh brains? Sort of.
As fresh as can be on Monday.
So we left off with conversation with clicks.
Don't use them unless you absolutely need to.
The data out there to show frequency specific hearing threshold has been fairly accurate. What I showed you here. This is a chart data showing the averages for the metaanalysis that David had done in 2000. So metaanalysis of the adults, these are adults with sensorineural hearing loss.
On average for 500 Hertz about 13 dB elevated.
Meaning need to have a ten dB off set or 15.
And then for 1 thousand, 2 thousand and 4 thousand is here. For the infant data this is



metaanalysis of studies...six studies he will tell you which he choose, which he excluded. And plus six for 500, plus five for a thousand. Sensorineural. No real off sets needed for 2 thousand. [Reading].
One thing to note is this standard deviation.
Around ten to 15 dB standard deviation.
So this is why require research methods so I don't have to teach you about distributions what they mean. What standard deviation mean. Oh gosh.
Yes I will draw it. Normal distribution. Mean.
And then some standard deviation.
So if we take let's take 1 thousand. Mean is at 5.
Standard deviation is 14. 33 percent on that direction roughly.
That amounts to 67 percent of your population will be between these two values.
Sorry.
Values sort of lining up here.
Two-thirds of the population will be in here. That's five.
Plus 14.
20, rounding.
Minus 14.
That is minus 10, right?



5 minus 14.
So this is relative to their behavioural thresholds.
Okay.
So you will have some people, 33 percent will be between five and minus ten of their behavioural thresholds and five plus 20 from the behavioural thresholds.
So if we did the correction for these, of minus ten, we still have this range. Doesn't matter. Just shifts these values. We still have a range of 15 down, and 15 above.
So we have a 30 dB range, I'm trying to say.
This 60 percent is about 30 dB range.
So when you test someone, infant, you are looking somewhere within 30 dB of their target.
Imagine you have a target. That's the actual hearing threshold.
Minus 15 plus 15.
You are any where in here. Oh, that's my ABR.
Or may be we can do this. There is the ABR.
Oh, another kid could be here. Another kid, could be up here.









high.

Get the point? Okay.
So your accuracy of your assessment is not that


Just to let you know.
It's great that we do all of this, but when you

are like dam 15 dBs, behaviourally we have plus or minus six I think for most frequencies. Did you learn that for behavioural? It's about six, five, may be even 8. 7 to 13? Sarah has it. 7 to 13 so not too much better than their actual true and that's test retest reliability issue. But yeah, so you can be off on assessment by 30 dB, 15 dB up and don't forget this is only 67 percent of the population. Other parts of the population could be even higher off. Like a higher amount off so the accuracy is not great.
So just keep that in mind.
When you look at the next test ABR it's like 30 dBs off. That's a little much but if ten...that's a test retest reliability issue. Don't freak out. If you test one day...and ten dB off, ten dB off. This is also because the standard deviation are because we do ten dB steps.
So if we do five dB step size, this standard deviation would be tighter.



So now that I have put -- put water on the fire, ABR is great, not so great, okay, it's still pretty good.
It's all we have.
So we are not going to throw it out.
Pure tone behavioural, you can see -- yeah, the behavioural are in open circles.
And the predicted ABRs so the estimated ABR are in black circles.
You see does a pretty good job actually tracking -- a little under estimation because may be it's a steep sloping loss, but if you have a relatively shallow sloping loss, do pretty good job at representing the true audiogram.
When I get SimHERA, we will do a demo and I will do go this more.
Back to this, oh, ignore this slide. Erase it.
I forget to hide that. I have to up date the
video.
In B.C. HP this is the older protocol. If this
is elevated we would go to a click. Not anymore. We found through experienced that it's best to get all your hearing threshold frequency specific thresholds before you go to click. Just because about ten



percent of ANSD. The reason go to click is to search for ANSD and about ten percent...are ANSD so best to get threshold, nine out of ten time it's severe to profound...best to wait for click at the end. Get your 2000, 500, 4 thousand Hertz testing in both ears. If all are elevated and look abnormal get the click.
So this is ANSD which we will talk about couple of weeks, I think.
Have a I talked about notched noise issue? I thought I covered this. Yeah?
Okay. Remember if you have the steep sloping loss you can under estimate the hearing thresholds. Going back to this, steep sloping loss here and it's under estimating the hearing threshold likely because this stimulus energy is activating the lower frequency regions.
Just imagine this, steep sloping loss, energy in the stimulus is activating the lower frequency regions and under estimating the threshold. Common thing that can happen in steep sloping losses.
So recommendation is when you have these steep sloping losses greater than 30 dB per octave use notched noise masking. Do a test. 500. Normally you don't a thousand but this is give you an example of why you -- if you at the results. This is true



behavioural threshold and you will get this clinically. You do oh, a thousand Hertz or 500 Hertz and 2 thousand Hertz, that's a big difference there.
And if you get a thousand Hertz you go that's 30 dB per octave. Need to put in notched noise masking.
Then you get a better more accurate estimate of your actual hear threshold there.
Chirps have a problem.
When I get SimHERA up, I will show you this. Chirps have a problem with this. They need notched noise. They have more of a problem because the spectra is brooder. More likely to activate the low frequency regions with lower...more likely as I showed you in the results before of my study, more likely to under estimation threshold than...you might not want to use it.
Asymmetrical hearing loss. This is important.
Comes up more often than you think.
We don't have a clear prevalence. Some data will come out in the larger study and Doug will be happy. Unilateral loss is a large asymmetrical difference...this is problematic just the same you have behaviourally when you do bone conduction. Which cochlea is responding. We don't know.
So if you just rely on ipsilateral channel



recordings and no masking, you are going to significantly under estimate the hearing threshold in the ear that has elevation.
So you have nice response here at 30 dB. Don't test lower -- some clinics will...we don't have time for that. Don't think it's a good use of time. So do the right ear testing and see there's a threshold at 70.
But you are under estimating it because of that cross over, the interaural attenuation of...what you are doing is bringing the response down.
If you looked -- this is look at ipsilateral channels.
You track it up and like, 70 dB, not bad. Move
on.
However, you have under estimating the
threshold. If you look at dual channel recording this is the ipsilateral channel. This is the contralateral channel. Last week we learned, this is not conclusive that the ipsilateral cochlea is responding.
It's saying there's a contralateral dominant response.
So we can't be sure if there's ipsilateral cochlea responding the right ear, right cochlea is responding or not. It could be this recording that



you see here in ipsilateral channel is due to the contralateral cochlea being activated.
So what do you do? Put in masking. If masking makes it go away, you don't have a response in the ipsilateral channel. This is how use dual channel recording and masking to help support whether you are under estimating the threshold...bang, 90, no response at 80. Now the threshold is closer to real threshold.
Again, it's for baby. You are helping. Do you want to under amplify them because you decide not to do a simple -- always look at dual channels. Always keep them on. I know you will go out in clinic...don't do that and like I just want to see, can we just look at it.
Just let them be because they are having to do efficient thing but I want to do it all the time because you don't even have to worry about switching to a dual channel recording because it will always be on and you look at it, wow, okay.
And it comes down to the little kid. Right?
You want a accurate measure of their hearing threshold. So the interventionist can go, if I will fit the hearing-aid I'm not 10 dB lower and the kid gets to age they can speak and I can't hear you...because you wouldn't do masking and dual channel



recording -- just do it if you can. Sometimes kids are hard and the masking might wake the baby up but do your best to try to get as accurate as possible.
So dual channel recording and contralateral masking when there's a greater than 40 dB...difference. We don't know threshold in this case for the left ear.
But we just use that as a proxy.
If it's a whopper of a response you may say it's
20. If you have hint it's coming from the contralateral side, in this case, the left, do the dual channel recording. I have a whopper of a response in the left ear, that's a large response. Threshold is not 30. It's more likely ten or 0.
Which it was here. Right? ABR threshold is probably ten.
So any time a around 50 dB or 60 testing I will look at the dual channel. Interaural attenuation in infants is about...dBs so I will get cross over. Ah that has a nice big large response. Go up. Now I see more contralateral. Need masking.
So just use what you know physiologically, use that as your reasons for doing this.
There's no right or wrong answer -- I have to put in masking here or I have to do dual channels



recording then. You can look at dual channel recording all the time. Better to have more information than less. [Reading].
That's what I'm getting at. This is response present. That's why we have this difference between
40 and 60 here.
Okay.
Display markings. Question?
Yeah.
STUDENT: I want to know about intensity, how intensity should be used for masking, other ear.
INST HERDMAN: I thought I covered masking intensities.
Ricky low stuff and bone conduction?
No. I thought I covered it last week. Did I not?
Okay.
Let me get the slides. If I didn't, sorry. I thought I had.
Oh. Going the wrong spot.


STUDENT: I think --
INST HERDMAN: Frequency dependent.
Yeah.
This is conductive -- yeah.



It's the same masking thing we do for conductive losses.
There it is.
So this was Rickies low's thesis.
These are the effective masking levels for 500,
2 thousand, oh I didn't go -- okay.
I realize there -- I went over it but I didn't give you the actual numbers.
That is in the BCHP protocol I forget to go to. If go down to -- where is the extra reference.
Reference files.
Masking, here we go. There they are.
If you go to the B.C. HP protocols. These are the masking levels. This is for bone conduction but we tend to use the same masking levels for air conduction...the only reason why it would be different is because of may be some contralateral suppression that you have very high intensities for the one you are testing might suppress more but other than that the bone conduction masking levels should be the same for air conduction. Follow this. If you are presenting at 40 dB NHL, you get -- do 75 dB masking.
Okay.
So back to displaying and marking wave forms.



In doing sensorineural hearing loss what you will do is one frequency per page.
And it's usually one frequency and type.
So air conduction 2 thousand Hertz. Bone conduction, do it on a different page.
And then you go high intensity to low. The bracket for the threshold must be on the same page. If you test four to five different intensities make sure the bracket is there, meaning you have no response and response present and if this doesn't fit on the page, shift it to a different page. You should have the threshold bracket on the same page.
Note scale, titles, simple. Getting used to
this.
The standard deviation ratio and residual noise
is helpful. Put the threshold at the bottom or top. Either way.
Does that make sense? Oh replications and averages under each. B.C. HP such a large response up here, you are not required to do an average in clinic.
If here you have to do average. Okay?
The reason is because some people might say that's a big response and don't provide average, and I don't have the SNR values or RN values.



So everyone has different judgments. Yeah.
That's it for sensorineural. Questions on this?
Take a five minute break because I will get SimHERA up. Break any way whether you sit here or not. I will get SimHERA up and we will go through a case together. Want me to create a case or the case that's already on there with a video?
Want me to create one? And then I will dump it online. Okay. Let's do that.
I'm going to randomly generate it. Let me think about that.
Okay.
[Break]get SimHERA up.
Everyone is arranged groups, today in lab?


STUDENT: Might be better to make new groups. INST HERDMAN: Everyone forget the groups?

STUDENT: I remembered. I'm in the afternoon.


INST HERDMAN: Did you arrange for your participants?
Okay.



STUDENT: Use the other person's --INST HERDMAN: Other courses?
STUDENT:...
INST HERDMAN: They forget their groups. While I get SimHERA up, while I get SimHERA up, can you find out your groups for lab and then make sure you have a participant from the other group in your lab, can't be the lab -- can't be one of your lab group members in there. Has to be the other way around. It should be someone who is sleepy, don't drink caffeine at lunch.
Okay.
So mingle --
STUDENT: Are you allowed to nap during it?
INST HERDMAN: Yes the whole point is to sleep. If they give you remuneration for that, you get that benefit as well.
Yeah.
I didn't tell you bribe the person. Chocolate, coffee afterwards.
Any way.
But you don't have to. They are volunteering on their own niceties, I guess.

STUDENT: You want to be.
STUDENT: I need to be with Hannah so we can bus home



together.


STUDENT: What time do you want? CANDIDE:...
STUDENT: Okay.


STUDENT: Probably two then...I will go...yeah. STUDENT: Three group ones now.
STUDENT: Do you want earlier or later? STUDENT: Doesn't matter.
Do you have a preference?


STUDENT: I might do -- actually, I have no idea.
STUDENT: You can say if you can't to go earlier. The earlier one --
STUDENT: I will stay and study so doesn't matter.
Okay.
I will also go group one.


STUDENT: Anyone wants to be later?


STUDENT: I will stay in the later one. STUDENT: Later one? Okay.
STUDENT: I will go group --
STUDENT: Five in group A. Who wants to volunteer with us?



STUDENT: We are Hannah and I.
STUDENT: Do you want to be earlier or later? STUDENT: Doesn't matter. Just have to be together. STUDENT: Who is -- five, six.
So you will be the later group, is that okay?
STUDENT: Yeah, that's fine.


STUDENT: We switch after reading break?


STUDENT: How many in group two? STUDENT: Six.
STUDENT: We have six and six now.


STUDENT:...start --STUDENT: 2:30.
STUDENT: The other group is --
STUDENT: Yeah. If that works better for you.


STUDENT: Yeah.


STUDENT: Switch to group B --


STUDENT: We did it.
Good job.
STUDENT: Does group two have a volunteer?




STUDENT: Did anyone hear from SUZI.
STUDENT: She has a medical appointment so not coming today.

STUDENT: Sorry can't hear.
STUDENT: Did SUZI's client show up for the clinic? When I left it looked like it might be a no show.
STUDENT: No, they came. Yeah.


STUDENT: If no show the audiologist...


INST HERDMAN: Should be on Canvas now.
Showing up as SNHL demo. Hardest of hardest.
So we will see how this turns out.
This is a unilateral steep sloping hearing loss.
It would be fun.
Under SimHERA demos, at the bottom.
So if you are in training, have I showed you this part yet? No? Okay.
So if you are in train mode you can go to protocol, I can select here, this is pediatric standard. If I did neurological I can click that. I need to -- here is the order, so ABR [reading] these



are required at the end after the ABR. Click on ABR. We are do two on two tones.
And then this is the threshold protocol through the BCHP protocol. Click here and it will take you to the web page and you can down load that. It's a direct link. If you are stuck and not an Canvas.
There's the protocol.
So this is how it's named. So left ear, 30 dB air conduction [reading].
There's a comma there, then rite ear, the same condition but the right ear. This is case specific.
So depends on what their hearing thresholds are like this, what you would do.
So because right ear is elevated, air conduction go directly to bone conduction and bone conduction is
60 dB -- and air conduction 60 dB. In BCHP protocol we confirmed with air conduction. I prefer not to but that's just my bias. And then go to 90 and 80 and 70. Now being making a decision you mite get error in when you go to the test scores it might knock your score down a bit. Don't worry, when we review it if you go to 70 first and then back up to 80 we will give you the marks back. It's automatic scoring.
I don't know if I told you that. Automatically scores you.



For how you are performing based on these protocols and quite a few other things.
So when you go through each case you can look here and cheat, you are in training. Still have the training wheels on. This is what I should do next. AC2 thousand in the right ear. No response. I have to go to bone conduction. So you get into the what is the next piece of information.
This here follows our BCEHP protocol, not that flow chart. The flow chart -- it does fit with this a fair amount.
Okay.
And then these are the discretional ones. Once the mandatory ones are done we do the discretional.
You don't have do them but you can if you want.
All right.
And then we have different criteria.
These are the minimum response intensities.
These are the myths.
And then our step sizes and other interesting things which you don't need to know for this necessarily.
But if you use this for behavioural audiometry there are criteria here for that. Run the case?
Everyone has it open?



















good.

Ready to go? Set up?
For the first few, I will -- we have time. Lots of time.
Why not.
We will run through this online.
Thresholds, make sure you have threshold here. Start the session.
I'm cheating.
Baby is going to wake up -- no, no. It's all


Left channels is on the right. Test mode. I

like putting left channel on the left.
Ding ding. Yay.
I scored more experience points. Darn it.
Oh that's because I'm...I'm on a deferent one.
I'm way down here somewhere.
Any way, sorry.
I got to go back to the home commuter and use that more, my home office computer.
So what I'm doing is trying to look for anything in this region that stays consistent and it's really not.
So I'm suspicious this is be no response but



can't determine that so hit acquire and then start to make judgment. Ding ding.
I'm sorry for the future sounds when you hear the -- and after SimHERA you might get annoyed. Sorry for what ever anxiety that brings you.
Something -- I forget to check the stimuli. [Reading].
So now this is looking for like there might be something in there.
So the first was -- little noisy. I will --before the average, I'm not sure, that looks like a lot of noise. I will acquire. Still good. I will average.
And then go, ah, now I have the average here, now I can start to make a decision on this.
Now I think there's a nice response there. The SDR is not great.
RN value -- getting close to R but now -- oh, now I see it.
I have another recording. I just spend 30 second to a minute trying to decide. I have a recording tells me I have a response present. Do the recording and feel more comfortable. I say response present there. It's not great but it's there.
So this is the only time you can get rid of a



waive form. If it's an average.
And you will know, says.4 here, I will go delete this because what I want is the average of these three. Now -- what is the next test?
Have to be quick.
I don't know why it did this. What is the next test?
Response present in this ear, next ear. Go ahead and acquire.
Now while that's acquiring, I can be like I don't think this is real response may be. I can get another replication but at least...that's the response I'm pretty sure. I will go response present. Waive five. Perfect.
While this is recording, I will flip to A one, select these and hit plot.
That's interesting.
I found a bug. Now that I up dated this.
There's a new bug in there. Darnit. It worked last year just fine.
Ding. Okay.
That's not going to work too well. I will do another recording here.
There's something funky going on with that.



Did anyone have problems plotting multiple pages for the assignment.
STUDENT: Yeah.
INST HERDMAN: You did?
STUDENT: I could only plot one... INST HERDMAN: That is brand new.
Absolutely brand new.
So this is showing no response. But -- but can I say no response yet?
No. Acquire. Ding ding.
That is so annoying.
Page one is not plotting at all. I don't understand why.
Only allows me to plot this one.
There would be a new up date apparently. I have to do a quick average.
Does this meet noise criteria? No. Move on. Do another test.
Okay now I have four.
Just not meeting noise criterion. Baby is waking up.
...stops recording if the artifact...are low. If they are open, then you will still recording. It



records just puts them in the rejection.
I had to get a case where -- yeah. Little

noisy.



Of course.
Well, you have the experience of doing two,

four, five --
Nope. Okay.
Well, I will cheat. Still nothing.
Okay.
Technically we can call that a CNE but I will call it a no response. I will really cheat here for the sake of demo. I'm changing this. To something that looks a big quieter.
That's noisy. That's really noisy. Still noisy.
That's not bad or you can make a stable.
Now it's always -- now the baby won't wake up, now I'm really cheating.
This is like stable noise.
So just goes to show, sometimes you get this.
I will call this for the sake of our argument here, technically you shouldn't call this a no



response but I will call it a no response.
Bit concerned that this is not plotting on the other pages which will cause this to be a problem.
Anyone else able to plot theirs on a different
page?
Just a glitch because I deleted stuff?
No? Everyone -- you can't plot on other pages
either or yes?
Who can plot on a different page? More than one
file?
No one? Darnit.
What did I do?
Worked for you Winston?


STUDENT: Yeah.


INST HERDMAN: Just one plot. Yeah but can you plot more than one?
You should be able to plot more than one. Everyone has that problem?
Fiddle sticks. That's the problem.
How are you able to do your lab one?



STUDENT: One page.


INST HERDMAN: Oh but it was typicals, right? So you could fit it on one page.
STUDENT: You did it in the video. One page.


INST HERDMAN: Okay.
Darnit. I will have to do an up date. When I added the buffers, it messed up.
We will still run through this.
We will run through the procedure, I won't be able to plot them all out and I will fix it today.
Okay.
So we switched to right. I'm reviewing it now.
That's -- no response.
Okay. So we end up here. Response in the left.
No response in the right.
Air conduction. Where do we go next?

STUDENT: Bone. INST HERDMAN: Bone.
Did air. Bone. Bone, left or right? Bone
right.



Left is fine. Bone, right.
30 dB, bone, right. Looks good. For the time -- no, for this we will do online recording.
Yay.
So we have the ipsilateral recording on the top, contralateral on the bottom.
Just for cheating wise, not really anything in the ipsilateral channel but tiny thing in the contralateral.
So this is why you don't judge one replication, because I might be like, this could be something here.
The other helpful thing is, if you have a known response in either that same cochlea or from the other side or other ear, look at its peek. Around 10 millisecond. You will expect a peek to happen around here too. Unless there's real deference in the hearing threshold between ears. Don't see anything here but still need to do another recording. So I will do this quickly.
Then we have -- I see nothing so I select these two ipsis and I average -- meets the noise criteria so I called that a no response. Now where do I go? Do quick average. So bone conduction, 30 dB, no response in the right ear.



You don't quite know -- back to here, turn case review on. Now here.
60, why go to 60? Figure out what level they
have.
We know -- baby wakes up, we at least little bit
confident typical hearing in the left ear. Rite ear elevated...sensorineural. Management wise, is it mild, moderate or severe. That's the next important information.
So find out the level. So 30 dB is no response. Oops.
I will go up to 60.
And this is channel plotting problem.
Both channels didn't show up. Not being plotting properly.
So do another recording. Oh did I level up?
I received a certificate. Yay.
Okay. So now we have ipsilateral channel, contralateral channel. Looks like there's a tiny response here to me but I'm pretty sure that's a contralateral response. This is inconclusive so doesn't matter if there's a response or not. I still



have to do something. Actually, it matters if there's a response. If this is no response, I can say no response and move on or I can do masking. This is clinical decision. Whether to put in masking or not. SimHERA doesn't have masking yet in its protocols to say when you should use masking or not.
I could record another one that could be noise, could be response. So I will say let's record another one. May be this is just noise and there's nothing there.
But, that one shows a blip here.
If you are unsure -- yeah, there's a blip.
So this is where you have the I'm not sure if that's coming from the ipsilateral contralateral cochlea, so clinically, you need to go and do masking to mask this one out.
Because we don't know if that's truly a response.
This is not liking --
So masking, we put in -- 60 dB NHL. Where did I put that?
I removed it.
I need to find out how much masking I put in.
Chart. I present at 60 dB, 2k so stim level [reading].



Bone conduction. So 45 dB HL. Did I get that?
So I go to here and I will put in 45 dB SPL contralateral masking.
This is what I'm trying to get rid of. So acquire.
Levelled up too. Yay. Look at me. Moving on.
That is looking like it's not going away.


STUDENT:...
INST HERDMAN: No this is just for fun right now.
Not so fun because it's not plotting out how I expected it to plot. This might be a failed demo.

STUDENT:...change the...
INST HERDMAN: Oh. That's a different one.
Looking like there's a response here. And there is.
There is an ipsilateral response even with masking.
I will put this in. Can't get the contralateral -- oops.
I can't get the contralaterals plotted unfortunately.
That was insufficient masking actually.



So I will go up. Still insufficient.
See how I'm -- the contralateral channel is still earlier and greater than the ipsilateral?
Of course I had to pick one of the hardest

cases.



There we go. Now I got it.
Now I have the contralateral channel with a no

response using 85 dB masking. At 65 I still had contralateral response.
Now I'm get no response in contralateral but still ipsilateral response.
So this to me -- I think I'm losing people. Am I? Yeah? I will back up.
Delete this and I will go back.
When I originally do this with no masking, this is the result.
I'm not too sure whether this response here -- I will call it a waive five.
We won't worry about efficiency and time, just go through the process.
So right click, go peek info. See how this is later?
And smaller in amplitude than this.



That means contralateral dominant.
Doesn't mean ipsilateral cochlea is not responding. Just means contralateral cochlea has a nice whopping response that's over shadowing it.
Throw in masking. I have a hard case for this domo. The chart says put in 45.
So if I go do another -- recording of this, keeping on double clicking, I don't have to do another replication. Because I already see there's a wave five here but again, it's happening later and smaller than the contralateral.
So that means I have insufficient masking. I don't have enough masking to make sure that this ipsilateral channel is not just coming from the contralateral.
So those are useless. That masking was useless.
So right click, clear wave. So I will go up 65 dB.
When you actually do this in clinic, putting in the masking, don't go up 20 dB.
Like, go up 55, and then hit -- acquire, stop, because that sets it to the masking will come in at 55 and won't wake up the kid.
But in this case we can do it. I will go to 65.



Go up 20 dB.
Because I see this is a large contralateral response so I need probably more masking.
So let's go up 65.
That's the ipsilateral channel. There's the contralateral channel. Nice response. If this is truly ipsilateral response it will be later. Even with the one rep it's inconclusive still.
Clear wave. Clear that.
Now I will go up to the maximum, masking level, 85, plot the contralateral.
Now I start to see these are equally out. Do another replication.
That's wave five. That's wave five. There's a nice wave five.
And this one -- start to look like no response.
Seeing a nice response and no response or something that's later and smaller. So now I can average these.
So there's the ipsilateral.
And there is the contralateral. Now I feel I sufficiently masked where I got ipsilateral response and if this is a real response here I don't think so doesn't meet noise criteria but if I call this waive



five, which I could, you have to do something. So let's say I do think that's a response, and this one is a response, most clinician would probably do another recording, for me I think it's wasting time. Call it response and I know this blip is later and smaller than that, so this is ipsilateral cochlea responding.
Now shifted it to asymmetry that I now know ipsilateral cochlea responding.
So that means this response is hidden. Was hidden.
Here.
When I had no masking.
So now I just used masking. Haven't totally gotten rid of the contralateral channels. Haven't gotten the sense...make my confident the ipsilateral cochlea is responding. So I can say response present at 60 dB.
And then we go to 50. Keeping the same masking.
So I have ipsilateral response at 60, then I go down and I will do 50.
Looking like nothing there.
Meets noise criterion. Flat. Gets no response.
Nothing in the contralateral.
So this is showing 60 dB threshold for



ipsilateral cochlea. Because I have response in the ipsilateral at 60, nothing in the contralateral.
And I have no response in the contralateral as well but really doesn't matter.
So response present that I know is ipsilateral cochlea at 60, no response at 50.
Threshold 60.
That's how we can use dual channels and masking to help identify what threshold is.
If I had only used single channel, which happens in the world, so that would have been -- that was with masking -- okay, yeah.
I might have called this a little response. And I would have been wrong.
So hopefully you can get the sense for masking to be important here.
Masking can help.
I will fix SimHERA for you.
So you can actually plot these things out.
Me plotting them out individually like clicking on it, I will get that working for you. Sorry that came out. I didn't fully test -- I didn't think buffers would change it that much. Might lose the buffers function. It's not ready yet.
Okay.



We worked out the groups?
And next Monday we have a SimHERA demo to go through this, I will get it fixed. I will make sure.
I didn't do beta testing on it. Labs groups.
You worked it out. Who is lab group one? Or A.
Two, four, six.
And then lab group B? Two, four, five.
Six.
Are you joining? You can if you want today.


STUDENT: Sure. INST HERDMAN: Okay.
He is auditing. So yeah. If there's space, feel free to join if you want.
Who is the participant for group one? Ana and who for group two?
Catherine. And are you just volunteering now.
STUDENT: Now.
INST HERDMAN: All right.
So ana and Catherine.
Don't drink caffeine. Get really sleepy and have a good nice big meal.



Go for a run.
Something between now and then and then we will do some quick set up. For click ABR you don't have to be asleep but for the tone ones it's helpful.
And that's really all we need to prep for. I believe.
The lab is up.
I want to make sure it's published. Published? You have seen it.
STUDENT: Yeah. INST HERDMAN: Good.
Under assignments I believe. Right?
Yeah. Okay.
Now, might do a quick change, not change, addition, where it says part two, we will do 500 Hertz, yeah? But I might add in -- says 2000 I might suggest 500 Hertz and I will try to get chirps on there.
So you can see the effect of chirps. Yeah.
How there's not effective chirp for 500. That's where -- they suggest it will be this great new thing and I had a thought -- I could change the whole thing



but I had a thought this morning. It would be cool to show them chirps...show them how they are not really different. I hope they are not. We will see -- if I can get chirps work we will do the chirp instead of 2 thousand Hertz.
Other than that, see you at 1.
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