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Hi, I'm John O'Keefe, welcome to today's show. I'm delighted to welcome back
Dr. Rodrigo Cunha, an endodontist in Winnipeg and a member of the executive
board of the Canadian Academy of Endodontics or CAE as well as Dr. Tom
Shackleton, a general practitioner in Calgary who does a lot of endo in his
practice. Today Rodrigo is presenting some cases where missing canals can lead
to grief and Tom and | are discussing them with him. Rodrigo is using as a frame
of reference for his discussion the assessment tool that was created by the CAE
titled Case Classification According to Difficulty and Risk. This tool helps you to
determine if a case can happily be treated in your own practice or whether you
should really seriously consider referring the patient to an endodontist. Let's
join the discussion.

Well, thank you John, thank you Tom for once again giving me the opportunity
to discuss this interesting topic and interact regarding endo and discuss the case
assessment sheet and how to integrate that all in our clinical practice. So
interacting with a colleague general dentist is a great opportunity for both of us
to learn. And John, thank you for moderating this. Let's see if we can continue
what we started a month ago and now look at things through a specialist
standpoint. So, the beauty of this conversation is that Tom, a month ago,
showed a beautiful molar performed by a general dentist, which is a tooth
considered by many as a very hard tooth to perform a root canal, where he
showed that using the appropriate technology he actually ended up with a great
result. | am going to show today where a couple of cases, three or four cases
where it's a different perspective.

I'm going to show cases that are often seen as easy cases, but it can be pretty
tricky and it can actually lead to a bad outcome if we don't pay attention. And
those teeth that I'm talking about are the premolars. We hear quite often and
Tom you can help me with this, we hear quite often in university setting or
when you're talking to a general dentist and all, it's just a premolar. | perform
root canals all the way to premolars. | don't work on molars, but | go all the way
to premolars as if premolars were easy.

Have you heard that story, Tom?

Yes, | do. | have colleagues who say that and |, when | look at a molar, especially
even just from an access standpoint, versus a premolar, | think the margin for
error it's so tight on a premolar. You know, if I'm a teeny bit offline one way or
the other an access perforation is just waiting to happen. And so, |, you know, |
think to say a premolar is easy is a... and | hear it said, but | think it's wrong
thing. | think it's incorrect.
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| think that that's a good point. Access is a good point. Plus, the anatomy varies
a lot and that's what we're going to try to discuss. So, | believe that we are all
here and everyone that's watching the series, the goal is to get better. We
always want to get better. We want to improve ourselves. Tom actually
yesterday he told me how he he's impressed with Lombardi and I'm exactly the
same. This is how | drive my practice. I'm always in pursuit of perfection, always,
always. I'm never happy with one of my cases. | always think there's room for
improvement and even though we're never going to be perfect, | think when we
have this mindset, we're going to achieve greatness. And | think this is a really
great word that we can spread out there for others to understand that yeah, we
are going to fail, but we should pursue for perfection.

That's what we have to do on a daily basis. So, talking about failures, when we
look at the main causes of endodontic failure, we can actually summarize in
three categories and one of them is missed canals, persistent/new infection,
and vertical root fracture. My goal today is just to discuss missed canals. We
could talk about the other categories in another series. But today | want to talk
about missed canals. Why? Because we know that when we look at the
literature, and this is just one example, and | like the evidence-based dentistry
that's why | like to pull you literature. When we look at literature out there,
you're going to see several studies showing that missed canals is one of the
main reasons for endodontic failure. When we look or we discuss missed canals
we think about MB2s. We think about distal-buccal or distal-lingual canals to
molars.

But you know what? Premolars are pretty high as well. The [number] of missed
canals in premolars ranging around 10% which is pretty high. Okay. Especially
when we think it's a very straightforward anatomy. Actually, there are studies
showing that if you miss a canal, you have 4.38 times a higher chance of failure
in the future. So, this study actually showed exactly what I'm discussing with you
guys. The mandibular premolar and maxillary premolar approximately 10% of
the cases were missing canal. How can we avoid that? 1) Knowing the anatomy.
So, a complete understanding of the anatomy and its variation is extremely
important in order to avoid a missed canal. Second: use the appropriate
technology. And when | talk about missed canal, | mean what? The dental
operating microscope. So, enhancing your magnification, your, your
visualization, enhancing the light. So increasing the light and magnifying what
you can see there, that's one of the first.

Oh but I use surgical loops. That's great but you might go as high as 4, 6x but for
a missed or a small canal or an atomic variation, you might need a higher
magnification than that. And we're talking about 8x, 10x, even more than that.
So, have that in mind. If you want to address the whole anatomy and avoid
missed canals using the dental operating microscope is going to increase the
chance of not missing those canals in the future. The second important piece of



Dr. Cunha:

Dr. Cunha:

Dr. O'Keefe:

New Speaker:

Dr. Cunha:

CDA @4sis

Keeping Canadian Dentists Informed

technology that | would like to discuss, and Tom discussed this in his
presentation already, is the CBCT scan. In endodontics we only use the small
field of view CBCT scan. A little bit bigger than a periapical radiograph, but this is
another important tool. This is something that allows you to see ahead of time
the anatomy before you even start the case.

So, it allows you to over access, to over enlarge your access or maybe miss a
canal. You can actually see that tooth in a three-dimensional manner before you
even start your root canal treatment. This is becoming more and more popular
and if you talk with endodontist, | think the majority of them now they either
have the CBCT scan in their office or the use a third party to refer their cases. As
Tom said in the past, as a general dentist he also has a CBCT scan and uses it on
a routine basis for his endo cases as well. So just raising yellow flag out there. If
you don't have a dental operating microscope, if you don't use a CBCT scan on a
regular basis, it's not that you are not skilled, but you are limited. And we have
to understand that. We have to understand that as skilled as you are there are
cases where the technology are [going to] play a very important role for the
outcome of the case.

So once again incorporating the dental operating microscope and the three-
dimensional view of that tooth before you start the treatment, | think these are
two important steps in order to avoid missed canals in the future. Again, | think
at the end we can put a link, John, or something for them to access the CAE
assessment sheet?

Yeah.

But | just want to put it out there again, Tom showed us as a general dentist
how he works with that assessment sheet. We have a presentation just on how
to use the CAE difficulty assessment sheet and | think this is a very important
guide for general dentists. It's a step-by-step chart that allows you at the end to
evaluate if this is a case suitable for you or if it's a case that should be referred
out due to limitations. And that is not only due to the difficulty of the case but
also lack of technology that would help you deal with the case.

So always use the assessment sheet, use it every single case because this is
going to help you to avoid failures in the future. So, going to our cases, this is
the first case | wanted to share with you all and it's a mandibular premolar that
was referred to me by a general dentist that's part of my study group here in
Winnipeg. And | remember when she referred me the case, she said, you know
what? I'm looking at this radiograph and | can see the canal all the way to the
middle portion of the root, but then it disappears. This does not look good. And
| remember the one she referred how knowledgeable she was showing me that,
know what, this is a case that should be seen by you and not by me. So, looking
at this case, the lower premolar, we go back to the literature once again, and
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there are several studies showing how the morphology of human first premolar
varies a lot.

| like this literature review because it was performed by a Canadian group. They
are here from Winnipeg. William Christie's an amazing endodontist here, from
Winnipeg. And they looked at the variation of the anatomy of the first premolar,
the mandibular first premolar. And the interesting thing that we can see, that
we could read in their conclusions is the majority of the mandibular first
premolar have a single canal, we know that, but there's a high incidence, and
we look at one quarter of mandibular premolar, that's approximately 25%, have
actually two or more canals. So that's, that's a quite impressive number. So, if
you're working on mandibular premolar, you have to think, look every 10
premolar I'm doing | should be finding a second canal in at least 2.5 of them.
That's, it's a high number.

And | would like to get a feedback from general dentists to see if they find that
amount of second canal on those mandibular premolars. The other part that |
thought was interesting was the fifth topic of the conclusions where it shows
the importance of the constant vigilance in locating two or more canals. So, we
have to be vigilant. We have to actually search for it and know where they are.
Usually when you find two canals in a lower premolar on a mandibular
premolar, one is buccal the other one is lingual. You're not going to find mesial
distal. The majority, the great majority is one buccal, one lingual. One important
tip for the restorative dentist that's going to be addressing these teeth usually
you find right away the buccal. The one that's hard to find is the lingual. The way
you put your burr parallel to the long axis of the tooth, usually it's the buccal
that you find. When | look at cases where it was missed or the case failed due to
a missed canal, | think every case that I've treated or retreated the missed canal
was the lingual canal. So just as a source of information out there, usually you'll
find the buccal. You just have to work your way through in order to find the
lingual.

| think, sorry, | can interrupt for a second. That article certainly speaks to the
importance of something like CBCT and giving you the heads up in what will you
be looking at when you get into the canal. So, would you have a
recommendation for a dentist who has access to this technology, you know, do
you think if they are going to start attempting lower premolar, should they try
to get a CBCT first or not? Or what advice would you have for them?

Well, Tom, my question is absolutely, absolutely. It's a... with a normal two-
dimensional image, a periapical radiograph, even if sometimes you get a mesial
shift, a distal shift, you can miss it. And when you look at the amount of
exposure of giving an ortho radiograph and then shifting medial or distal and
then sometimes there's cone cuts, sometimes you can't see it very well, you
might as well just go straight ahead and give the chance to see it in a three-
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dimensional view. So, there's no doubt it helps tremendously. Yes, Tom, it
doesn't only show you how many canals there are inside that tooth, but it
shows you where they're located, what's the distance them, how far from the
cusp they are. So, when you're drilling in and you measured 7.8 millimetres,
when your burr 7.8 millimetres and you haven't found anything you should
redirect because you should be pretty close to where that canal is located. So
yes, that's a good question. Not only to see if there is a second canal, but also to
see where it is, how far they are from each other, how far inside the root they
split. That all is given to you when you have a three-dimensional image, there's
no doubt about it.

That's the other great aspect of that cone-beam technology is that it allows you
to do a lot of your measuring even before you access a tooth. You know, how
long is the root? How long, you know, am | in the ballpark? Is it 20 mm or 19?
And yeah, where will that second canal appear, | think that's... or a third canal,
or whatever we're looking for. | think that's one of the great aspects of it.

Yeah. Just the observation about the lingual is the one that's most often missed.
| must admit to being a bit of a sleepwalker at finding lingual canals. But I'm
wondering if even just the way that we're placed as an operator you know, it's
much easier to find a buccal canal. Unless we sort of move the head or move
the mirror, you know, and rally search for the lingual canal, you know, it'd be
very easy to miss it.

Yeah, and the interesting thing, John, usually it starts as one and they split two
or three millimeters from that one, and it splits lingually. So, it's easier to find a
lingual canal when you're inside that buccal and then it splits and it starts going
lingual than having two separate canals. It's tough. And if you look at this, if you
look at these images from Diogo Guerreiro, he's an endodontist in Ontario—you
get to see how much a lower premolar, how much the anatomy varies. | love
the study and | love the images he got. This was part of his master's at
University of Michigan. But you can see how it starts as one canal and then it
splits and that's how hard it is. That's why it makes it really hard. If you look at
Figure C, you'll see that you'll start as one canal and then it goes to the other
one, right? Highlighted on Figure B as well.

Back to one again though, eh?

Yeah. Sometimes it goes back to one, sometimes it finishes in two. As you see
Figure D, Figure E, F, G, H finishes in three, "I" finishes in three. So, the anatomy
varies a lot. The question goes back to why not see this all before | even start
the root canal. Right? | can see this completely if | have a three-dimensional
image and it really helps a lot.
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So, in that case, of course like | told you guys immediately | did a small field of
view CBCT scan. | didn't only see two separate canals, but | also saw how
challenging the anatomy was. The curvature of the root, there was a double
curvature. Roots were very, um, the root was long. There was a lateral lesion as
well, and the canals were narrow. So, it was challenging, but | could measure, so
| could guide my way through using the scan and | could measure everything.
So, when | started my treatment, | did a very conservative access. | didn't have
to destroy too much tooth structure in order to find both canals. You can see
that both canals were located. Very small, very narrow, double curvature. Then |
did my whole shaping, disinfection. | like to use a reciprocating system, Tom. |
irrigate and activate a lot.

| think it's extremely important for the disinfection. You can see here my gutta-
percha fit. So, two gutta-percha points inside, all the way to the length. This is
how it was before the treatment. After the treatment with a nice lateral canal.
We suspected that this could happen because of that lateral lesion. And here we
have the four-year follow-up, which | think it's extremely important to have the
follow-up of that case. The other important thing that | want you all to see is
how much tooth structure was preserved. There was a core that was built, | was
able to drill through without destroying too much tooth structure. This means
that I'm increasing the longevity of that tooth. Okay? Another interesting case.
Once again, mandibular premolar, first mandibular premolar previously treated
with a radiographic finding compatible with apical periodontitis. So, in this case,
the patient had a root canal done a while ago.

Immediately | performed a CBCT scan. Like we discussed, you can clearly see a
missed lingual canal. And with the three-dimensional image, | was able to
measure where that canal was, how far it was, and have all the appropriate
measurements before | went in and | started the retreat. So, in this case | went
in, | found the lingual canal, | removed the gutta-percha from the buccal canal,
worked my way through, shape, disinfection. So there, once again, I'm using the
reciprocating system. This is my final result after the alteration. The treatment
was done in a single visit. And here is the case after one year. So, you see
[inaudible], completely asymptomatic. And the big thing here is dealing with the
anatomy. When you have a missed canal, it is going to fail. It's just a matter of
time.

Going to maxillary premolars. he same thing. We usually see maxillary
premolars as one or two canals. Right? First maxillary premolar is more common
two canals. Second maxillary premolars, there's a 50-50% chance of having two
or one canal. But we sometimes forget that, yeah, you can have cases where
you have three roots, three completely distinct roots and canals. So, this is one
of the cases. Actually, Howard Fogel and I, we published a case series in the Oral
Health where even though, we discussed at the end where even though it's low
the incidents of that third root on a maxillary premolar, we should be aware
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that it could be there and that missing that extra root could be the reason why
that treatment's going to feel in the future. So, the chance of having a complete
separate root, three complete separate roots on a makxillary first premolar is
close to 2%. So, it's pretty low.

But we should be aware that this is a possibility and if it happens, we should
know how to treat it. Usually maxillary premolars with three roots we have, it's
a "mini molar". You have a mesial buccal, distal buccal and a palate. So, you
have two canals on the buccal, one canal in the palate. That's how the canals
distribute themselves inside that tube. Okay?" So in this case, once again,
answering your question, Tom, every case you see that | have the CBCT scan
prior so that gives me the ability to see how many canals, where they're located,
the distance between themselves, how far inside they split. This is a very
important piece of information, right? So, | know exactly where I'm going to
preserve my file in order to negotiate it. As | discussed with Tom in the previous
slides, yes, | always start with a CBCT scan. So, the CBCT scan in this case
allowed me to see, to confirm the presence of the third root, three separate
canals. And more than that, it allows me to see how far deep inside the canal
they split the mesial buccal and the distal buccal canal.

So once again, maxillary premolars with three roots, three canals, usually you
have two buccals and one palate. So mesial buccal, distal buccal and a palate. A
"mini molar". So here it is, | used the same protocol, reciprocating system,
irrigate, activate [inaudible]. We could see that there was a furcation
involvement as well. When | obturated, you can see that lateral canal branching
into the furcation area. Here it's the case before, after, and once again the one-
year follow-up showing that that periapical pathology or that periradicular
pathology was completely healed. So, the purpose of this presentation was to
just flip the coin to Tom's presentation where he showed, once again, he
showed a tough case performed by a general dentist or cases that everyone
thinks is extremely tough and a general dentist went there and did a great job.
And I'm trying to show you guys cases that are considered very simple but, if
you don't know these variations, yes, you can have a bad outcome in the future.
So that was the presentation. I'm more than happy to answer any questions and
just continue the discussions if you guys need anything, John, and Tom.

Well, Rodrigo, thank you very much for showing that. I'll wait to let Tom speak
first, but you know, in a minute I'll give you my reaction having just watched
what I've seen. Tom?

| thought that was brilliant. | think there's a lot of really high notes to hit there.
The importance of having the appropriate technology so that you can, even
before you start a case, it can let you know do you even want to start this case,
or should you refer? Or, you know, are you confident doing it? Do you have the
skill and the technology and the know how to do it? And | think at the end of the
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day too we have to recognize who we're trying to help. Are we trying to help
that person in front of us who, has infection or inflammation or whatever's
going on?

And so, | think having that appropriate technology and if you decide to move
forward with the case, it helps you during your treatment. And | think those
highlights | don't think can be underscored enough. So, | think these are two
excellent examples of, you know, what we perceive as a simple case being not
so simple. And understanding that, you know, anatomy is complex and you
never know until, you know, so if we just are going by two dimensional
radiographs, | think, again, an excellent point, you get an idea of what's
happening but not really until we see that 3D image do we really have a full
appreciation or at least a decent appreciation for the anatomy.

The point you raise there, and if | think back to the CAE assessment sheet, you
know, how can you actually fill out that, truly, if you don't have the proper
diagnostic tools? You're reporting an incompletely observed picture.

Yeah.

| have to tell you that | watched this, and | suppose, you know, it's not that |
haven't practiced for a number of years, but | wouldn't have imagined having an
operating microscope in my general practice. | wouldn't have imagined having a
CBCT in my office when | was practicing, at the time, right when | was trained.
But listening to that presentation, I'd say, well, you know, I'd be really sailing
close to the wind if | set into treating premolar and molar endos without those
technologies. Would that be you're...?

And again, | don't want to undermine those that don't have this technology.
Please don't get me wrong, but | can't also be silent and not put it out there
how important these pieces of technology are. | mean it's something that we
have. | always make fun, | say, I've seen a lot of dentists driving expensive cars
and saying they don't have money to buy microscope. No, no, you do. So, it's all
a matter of priorities. In my opinion. And please, | think we can all agree to
disagree, but if you're looking at giving the best treatment for your patient, yes,
these technologies should be slowly incorporated into your daily practice. And |
don't think there's any way out. | don't think we can sugar coat this, say no, no,
don't worry. No, no, you have to worry. If you want to do a good job, yes, you
do need these. If you don't have these pieces of technology, maybe you should
think about just lowering the difficulty of the cases you work on.

Tom, can | ask you a question? Do you use the microscope for other things other
than endo? | use the microscope all day, every day. | think, well, | am pretty
outspoken because | think that every dentist should be using a microscope. We
will see things that we would never see even with loops. Because, never mind
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the magnification but just the light source too. We can just, it just lights up
everything in the mouth. And so whether you're doing a perio surgery or
whether you're doing crown and bridge work or esthetic work, | think if | was
having veneers, | would want the best margins possible and | would want my
dentist to really be able to magnify and see the margins as well as they could.

Years ago | was doing some crown and bridge work, when | first started using a
microscope, and | did a crown prep and | took an impression and sent it off to
the lab and the following day my lab phoned me and said, what did you do
differently on that case? And | said, what are you talking about? And he said,
well, your margins look better than they usually do. Not that my margins were...

And | saw his lab, right?

They were never really that amazing, but all of a sudden, | could see with a
microscope, he said, because they look really great. We looked at them under
our microscope and they just look nice and clean. And the only reason was
because | could now see them. And | was using loops before, but all of a sudden,
| pulled on, and it was just sort of a whim. | thought, well, hey, I'll see how this
looks under the microscope because | thought with my eye, | thought well that
looks like a nice crown prep.

And | pulled over my microscope and | thought, Holy crap, that looks terrible.
And so, you know, | refined it. And so, | think it has a place in all aspects of
dentistry. If we’re removing a lesion in our office, I'll often use the microscope
because now | can see. | can see what's happening all around that area, so |
can't speak highly enough for it. Also as, you know, if you're running a general
practice and you see something that looks a little bit funny, and | think dentists
sometimes worry that because we live in a litigious society, if we see something
we don't quite know what it is on a radiograph there's people around who can
help. We have radiologists, we have surgeons. Maybe we see something that
looks a bit funny.

We have a radiologist who we will routinely send things to and say, you know, |
saw something, | took a CBCT image and something looks weird on it? And |
don't know if this is the same with you, Rodrigo, but something just, it's nothing
to do with the tooth even, but just something also looks kind of fishy and so
we'll send that image off and get another opinion.

| know. Pathology. You catch things on the scan that you would never imagine
and...

Yeah!
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I'm limited in my pathology, so sometimes | don't think twice | just send a CBCT
to have a proper interpretation. And | think that's all in favor of the patient. So,
it's increasing standard of care and | think that's what we are all here about.

Yeah. | have a question for you, Rodrigo. Would you rather do a root canal on a
tooth that hasn't been accessed or that has been accessed by a referring
dentist?

That's a very good question. Yeah, I'd rather work on a tooth that hasn't been
previously accessed, for sure. Yes.

And | think that speaks to the case assessment guide, right? It helps us as
general dentists know, should | start this? Cause I've talked to many colleagues
as well who, you know, they'll say | know what | can do, and | know what | can
do, and I'm pretty good about deciding that. But I've also spoken to a few other
dentists who will say, I'll access everything and when | run into trouble then I'll
refer off to the endodontist. And | think, are you doing your patient to favor?
Are you doing yourself a favor? Really even just from a self-interested
standpoint, do you want to start something and then have to sit the patient up
and say, well, uh, maybe not. So, | think it helps you, | think as a general dentist,
you know, know, should | start this or should | not? And then everybody's

happy.

So, Rodrigo, what goes through your mind? What sort of calculations and
recalibrations do you have to do if the tooth comes to you already accessed?
How do you change your approach?

Well, it's not that | change the approach, it's just that depending on how the
tooth was accessed, we would, like for an example, we rely a lot on the pulp
chamber, on the floor of the pulp chamber, to guide ourselves in order to locate
different canals. Depending on how the access was done and the pulp chamber
was damaged or gouged, we lost one of the most important pieces of
information we have to guide ourselves. So, that's why sometimes it makes it
difficult but, yeah, that's why. If it comes previously accessed, we'll work our
way through it, but if | have to just choose one, I'd rather choose the tooth that
hasn't been worked on for sure.

So, again, | think the general message that's coming back time and again here is
do your initial assessment and diagnostic work with the proper tools and make a
decision early rather than late, to refer.

Yeah.

I think you'll save yourself a lot of heartache, stomach lining and heart tissue, |
think. It's all about patient care.
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Any final word as a wrap up? Any message to general dentists, Rodrigo, based
on the topic of today?

Well, | think that the message was sent on these two presentations. | would
certainly encourage them to use the assessment sheet from the CAE. | think
that's an amazing tool in order to guide yourself, guide through the case, and
help you understand or figure out if the case is suitable for you or not. And,
once again, like | said in the first presentation from Tom, I'm not against, please
don't get me wrong, I'm not against general dentists doing root canals, I'm
totally in favor. But, if you're performing root canals, | think you should be held
to the same standard as any other specials. So, it doesn't, we can't have two
standards of care. The patient should get the best treatment possible. And if
you think you can't deal with that case, yeah, consider referring. And that's what
| think. Otherwise, if you're... Tom is the example, Tom is the perfect example
that a general dentist can perform a beautiful root canal on molar. So, you can
do it. Just be sure that you're confident and have the appropriate tools.

Any final word for you, Tom?

That was great. Loved it. And | love that Vince Lombardi was in it. | just feel bad
that | didn't have something cool like that.

Well, can | thank you both again for these beautiful presentations and
conversations and hopefully you'll come back again under the auspices of the
Canadian Academy of Endo case discussion series.



