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Abstract

Confluent canals are potentially dangerous for endodontic rotary instruments
because they are rarely detected with periapical radiographs and they
usually create an abrupt curvature, with a small radius less than two millimeters
and a high degree of the curvature close up to 90 degree. The purpose of this
clinical article is to show first how to manage this confluent canal according to the
Vertucci technique, and also provide some clinical guidelines about determining
if a confluence is present or not, at which level and which is the working length
for each instrument, and which is the canal to be instrumented first. If all these
recommendations are correctly followed, a very common and dangerous clinical
problem for endodontists can be very easily and quickly resolved, significantly
reducing the risk of intracanal failures without any additional special devices but
only by using knowledge and clinical skills
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Introduction

The main goals of the chemio-mechanical preparation of the root canal is to reach with
the instrument the working length properly and shape the canal, so that the irrigants can
reach, disinfect and debride the whole root canal system and the obturation material can
three-dimensionally fill and seal it (3, 7,12, 20). In order to achieve this goal endodontic
instrument must reach the working length with no iatrogenic errors. Despite improvements
in materials this is still not an easy task in complex cases, especially when severe, difficult
curvature are present (5,19).

In recent years a huge amount of experimental studies has shown that abrupt curvatures
can be extremely stressful for the nickel-titanium rotary instruments and may easily
cause intracanal failures (5,8,11,13,19). Luckily in the majority of teeth the abrupt apical
curvature is distally oriented, so it can be easily seen in a pre-operative radiograph
(10,17). Therefore the dentist can pay adequate attention in the management of this
curvature from the very beginning and adopt all strategies to minimize instrumentation
stress, i.e adopting the anticurvature method for flaring, select instruments more resistant
to fatigue, with smaller sizes and tapers (13).

However, a complex abrupt curvature can also occur when we have confluent canals
(6), more precisely when two (or more) canals are present in the same root and then
join together (usually) in the apical portion, as describe by type 2 in Weine classification.
Unfortunately, this is a much more complex clinical situation to diagnose, because in the
majority of cases these complex curvatures are present in the mesial roots of mandibular
and maxillary molars (1). Due to the superimposition of the two mesial canals, it's very
hard to establish with a pre-operative periapical radiograph whether a confluence is
present or not. This is a clinically relevant issue because from anatomical study it can
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very easily demonstrate that in molars) two confluent
canals in the mesial root occurs more often than two
separated canals with two apex (1,6, 10,17).

Confluent canals are potentially dangerous for
endodontic instruments because they usually create
an abrupt curvature, with a small radius less than
two millimeters and a high degree of the curvature
close up to 90 degree (Figure 1). Several studies
have demonstrated that an abrupt curvature is a very
stressful situation for nickel-titanium rotary instruments
and may be a major cause of intracanal failure (The
smaller the radius and the higher degree, the more
stressful is the curvature (8,13,20).

It must be underlined that a separated instrument does
not always result in a negative treatment outcome,
because clinicians can bypass or remove the broken
instrument (9,16), but this makes the treatment way
more difficult to perform and time consuming (Figure 2).
Another clinical problem related to confluent canals
is that in most of the cases this hidden complexity is
perceived by clinicians only when using bigger, more
rigid instruments, which are also less resistant to flexural
stress. The smaller and more flexible ones, which are also
more resistant to cyclic fatigue, can sometimes negotiate
these abrupt curvatures without providing a feedback
(more diffucult progression) to the dentist. Therefore it is
very important that clinicians diagnoses these confluent
canals before starting rotary instrumentation, because
it has been shown that approximately one-third of the
broken instrument in the endodontic practice is related
to this anatomical complexity (4). On the other hand,
if properly understood, confluence can be very easily
solved in a relatively simple and efficient way, avoiding
the problems related to intracanal breakage of rotary
instruments (6).

The purpose of this article is to show first how to manage
this confluent canal according to the Vertucci technique
(18), and also provide some guidelines about determining
if a confluence is present or not, at which level and which
is the working length for each instrument.

The Vertucci technique

The Vertucci technique is a well-known technique
and that was proposed many years ago and is a very
successful one, due to its simplicity. If the Vertucci
technique is correctly followed it is very unlikely to break
a rotary root canal instrument inside this curvature. The
basic concept of the technique is that when we have two
confluent canals one canal is usually more straight than
the other. Ideally the more straight canal is the only canal
that we should instrument to the full working length, while
the other canal should be instrumented only to the point
where it merges with the easier. This is a more rationale
and less stressful strategy, because clinicians avoid to
instrument the very complex abrupt curvature where
the instrument joins. The Vertucci technique has been
suggested many years ago and, when applied, it works
nicely in preventing instruments failures.

The main problem is that in some cases confluent canals
can be seen radiographically, i.e. in second lower molars
with mesial and distal canals joining together (Figure.3),
but in the majority of cases due to the superimposition
of buccal and lingual/palatal canals clinicians cannot
visualize trajectories properly and do not know if the
canals join or not. Obviously if they can take a CBCT
pre-operative scan. It can very easily seen where the two
canals merge and a proper approach and instrumentation
technique can be planned accordingly (2).

Understanding the presence of confluent
canals

The majority of clinicians, however, utilize a traditional
two-dimensional periapical radiograph as a pre-operative
radiograph. In such case they need to adopt variations
in the operative technique, to precisely understand if a
confluence is present and which is the canal which is
easier and should be the only one instrumented to the
working length. By doing so cases of confluent canals
can be successfully and safely completed by using a
well-defined clinical approach (Figure 3). The clinical
strategy is to understand from the very beginning (before
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Figure 2. Intraoperative NiTi failure

using rotary instrumentation) where is the confluence,
which is the canal that we should instrument to the
full working length, and which is the working length of
the other canals (how many mm. shorter?) Do achieve
these goals a new approach is proposed. It must be
underlined that there are also alternative methods, i.e.
wo canals with two different apex, could be detected
by using a few intra-operatory radiographs with both
instruments at working length with different angulation of
the radiographic tube to avoid superimposition, but this
means more radiation dose for patients, more time and it
may not always clearly show confluent canals.

The proposed technique is simple, efficient and it
avoids radiations.It needs only two manual files, usually
stainless steel k files size 10 or 15 and an apex locator.
In the case n 2 we are treating a lower molar, which
always have a mesial buccal and mesial lingual canal,
but it is not possible from a periapical radiograph to

evaluate if a confluence is present or not. Therefore we
start measuring the working length in both the canals
in a traditional way and record both of them (14,15).
In the present case the mesial lingual (ML) canal was
21 millimeter and the mesial buccal (MB) was 21,5
millimeters. If we now want to understand whether there
is a confluence or there is not a confluence, what must
then take another measurement in a slightly different way.
We first insert one instrument in a canal (i.e.in the ML one
at full working length ) and leave it there. At this point we
will start inserting the other instrument in the other canal
(MB) attached to the apex locator. In the previously
taken measurement that MB canal was 21,5 millimeters
long, but now something different may happens; if there
is a confluence the instrument will reach the point where
they join and touch the other one left in the ML. In such
a case, the contact between the two instruments will
close the electric circuit of the apex locator and a 00

Figure 3. Complexity of curvature in different parts of the canal
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(apex) measurement will be provided by the apex locator
even if the file progression was only till 18,5 mm (3 mm
shorter than the previous measurement), Clinician
now knows that there is a confluence, the confluence
is three millimeters millimeters shorter than the initial
working length. Therefore, Vertucci technique can be
applied with one instrument negotiating one canal at full
working length (21mm) and the other one negotiation the
second canal only to the merging points (18,5 mm). In
the majority of cases initially understanding the presence
of the confluence allows clinicians to simply and safely
shape confluent canals without any heterogenic errors
and instrument failure.

Which canal first?

The above mentioned tips and tricks are extremely useful
but in some cases they may not solve all the clinical
problems related to these complex anatomies. Even
if clinicians make an initial precise determination of the
confluence, they still do not know which canal you should
instrument first, at the full working length, Ideally they
should select the easiest one. In order to understand this
concept, a case with three canals joining together in the
second maxillary lower molar is presented (Figure 4).
Here we can very easily see from the radiograph that the
two mesial canals join together and also the distal canal
join with the mesial, which is an anatomical complexity
that sometimes can be found in the second lower molars
(6).

In such cases if clinician does not think ahead which
canal first and starts instrumenting to full working length
a mesial canal, this will create unnecessary risks and
stress on the rotary instruments dealing with a very
complex double curvature. So even if the dentists could
be able to finish the cases, the shaping procedure will be
more complicated and dangerous. There will be some
relevant risks of intracanal failure or other iatrogenic
errors because the dentist chose to reach full working
length in the most complex canal. In this present case
if a clinician chooses the distal canal and stop the

Figure 4. Proper strumentation of confluent
canals

preparation of the two mesial canals only to the point
where they merge with the distal one, this case becomes
quite simple for a good endodontist. If he does the
opposite this case can be come very difficult also for a
skilled endodontist.

Conclusions

We may conclude that defining which canal first or
which is the easiest canal, is also another parameter
that clinicians should understand before putting any
rotary instrument inside canal canals. To do so, the only,
slightly empirical suggestion we can provide is to gently
negotiate all canal with small, manual k-files and try to
feel which is the canal where the manual instrument
seems to progress more easily. It is probably safer
to use a smaller file (size 10), but if needed a little bit
bigger file manual file (i.e. size 15 or 20) will probably
give clinician a better feedback in the way they progress
to working length. When clinician understands that
there is a confluence and detects with the help of the
manual instrumentation which is the easiest canal, then
the Vertucci technique can be properly and effectively
applied. Many complex cases can do become easy ones
(Figure 5).

To summarize our strategies for the management of
confluent canals, first of all clinicians must know to know
that confluent canals are more frequent than expected
and that there are some roots (especially mesial roots
of molars) when a confluence is the most common canal
configuration and not an exception.

The second recommendation is that clinicians must
understand the Vertucci technique, know how to deal
with with confluent canals. It is a very simple technique
to adopt,it is very safe and very helpful in minimizing the
risk of instruments’ failure in confluent canals.

Another important recommendation is that clinicians
must understand the variations in the anatomy and
more precisely the following two parameters: if there
is or a confluence or not (are two separated canals).
If a confluence is present they must understand
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Figure 5. Which canal first?

Figure 6. Proper treatment of hidden confluent mesial canals

confluence where is the confluence located, at what
distance from the working length, so they know that
that will be the critical point where they have to stop the
instrumentation in one canal. This is very important
because if they go deeper they will face an abrupt curve,
which generates a lot of stress on instrument. The last
recommendation is that clinicians must decide which
canal is the most simple and consequently which canal
they should treat first and reach the working length.

If all these clinical guidelines are correctly followed, a very
common clinical problem for endodontists can be very
easily and quickly resolved, without any additional special
devices but only by using knowledge and clinical skills
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