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CASE REPORT

Mandibular first molar root canal retreatment
with the presence of a missed middle mesial

root canal: a report of two cases

ABSTRACT

Aim: The purpose of the present case report is to document the root canal retreat-
ment of two mandibular first molars with a previously unnoticed MMC.

Summary: Mandibular molars may present a third root canal in the mesial root,
defined as middle mesial root canal. This challenging anatomical variation should
not be disregarded by the clinicians in order to minimize the possibility of an endo-
dontic failure. This paper reports two cases of non-surgical endodontic retreatment
of the mandibular first molar in which this complexity of the root canal system was
missed in the first treatment, which may help to explain the treatment failure result-
ing in a periapical diagnosis of asymptomatic and symptomatic apical periodontitis
in the first and second case, respectively.

Key learning points

* The use of maghnification, with the dental operating microscope, and of ultrasonic
tips was of the utmost importance in locating this additional root canal orifice.

* Both cases were able to achieve a successful outcome only after a correct chem-
ical-mechanical disinfection and three-dimensional obturation of all identifiable
anatomy.

KEYWORDS anatomy, case reports, endodontic treatment, endodontics, middle mesial canal, molar

Corresponding author

Beatriz Pereira | Department of Endodontics, Faculty of Medicina Dentaria, University of Lisbon, Lisbon | Portugal

Tel: (+351) 916 555 660 | Email: beatriz.jordao.pereira@gmail.com

Peer review under responsibility of Societa Italiana di Endodonzia
10.32067/GIE.2021.35.01.03

Nuno Goncalves?

Beatriz Pereira®*

Joao Meirinhos?

Mariana Domingos Pires?
Isabel Vasconcelos?!
Jorge N.R. Martins3+4

Antonio Ginjeiral?

1Department of Endodontics, Faculty
of Medicina Dentaria, University of
Lisbon, Lisbon, Portugal

2Private Practice, Porto, Portugal
30ral and Biomedical Science
(UICOB), Faculty of Medicina
Dentaria, University of Lisbon, Lisbon,
Portugal

“Biomedical Science and Center
Study of Evidence Based Dentistry.
Faculty of Medicina Dentaria,
University of Lisbon, Lisbon, Portugal

Received 2020, June 29
Accepted 2020, September 21

Societa Italiana di Endodonzia. Production and hosting by Ariesdue. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Giornale Italiano di Endodonzia (2021) 35




J ? Middle Mesial Root Canal

Introduction

n order to achieve the best root canal
treatment prognosis, the root canal
system space should be properly
scouted, debrided, disinfected and
obturated so the occurrence, or con-
tinuity, of periapical periodontitis can be
minimized (1, 2, 3, 4).
Due to its small prevalence and small di-
ameter, root canals such as maxillary
molars third mesiobuccal (MB3) (5) or
mandibular molars middle mesial canal
(MMQC) (3the incidence of MMC was 18.6%
(48 out of 258 molars), may go unnoticed,
which may compromise the root canal
treatment.
The presence of an MMC in the mandibu-
lar molars was first reported by Vertucci
et al. (6) and Barker et al. (7), both in 1974.
Pomeranz et al. (8), has classified the MMC
into three categories. According to the
author, the MMC may be presented as:
“fin”, when an instrument can pass freely
between the mesiobuccal (MB) or mesio-
lingual (ML) canal and the MMC; “conflu-
ent”, when the MMC starts as an independ-
ent pulp chamber orifice and joins apical-
ly with the MB or ML root canal; and
“independent” when the MMC starts as a
separate pulp chamber orifice and ends in
an independent apical foramen. Moreover,
and according to the same author, a broad

single mesial canal in which three master
cones could be cemented to the apex si-
multaneously can also be described as an
independent MMC (8).

According to a clinical study from Wein-
berg et al. (4), an MMC prevalence of 13.7%
may be expected, whereas the proportion
of an ambiguous isthmus may reach the
52.9%, both assessed clinically and on
cone-beam computed tomography (CBCT)
imaging. However, and among the studies
that have reported it, the MMC prevalence
may range from 0.3% (9) to 46.2% (10)
depending on the study criteria. Further-
more, Azim et al. (10) concluded that re-
gardless of the reports of a higher preva-
lence of intercanal communications in
mandibular molars mesial root (up to
83.0%), success in locating and accessing
an MMC ranges from 1.0% to 25.0%, and
failure to locate it may jeopardize the
therapy.

The purpose of the present case report is
to document, following the PRICE guide-
lines (11), the root canal retreatment of two
mandibular first molars with a previously
unnoticed MMC.

Case report

Case #1

A 47-year-old female patient was referred
to the Endodontics Postgraduation clinic
at University of Lisbon School of Dentist-

Figure 1. Figure 2. Figure 3.
Pre-operative radiograph After endodontic access, two mesial obturated root canals Working length radiography after
of tooth 46. were identified. identifying the MMC.
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Pulp chamber view of the root canals instrumented.

Figure 7.
12-month follow-up radio-
graph of tooth 46.

Figure 4.

ry (FMDUL), in order to perform a non-sur-
gical endodontic retreatment of tooth 46
(mandibular right first molar). Clinically
a large restoration filling was present, and
probing was within normal depths in all
surfaces except distolingual, where a lo-
calized 7 mm pocket was observed. The
tooth was asymptomatic and no pain to
percussion was noted. Upon radiographic
examination, a previous root canal treat-
ment was observed, which was associated
with a periapical lesion (Figure 1). Accord-
ing to the patient, the endodontic treatment
had been performed a few years ago. A
diagnosis of previous endodontic treat-
ment and asymptomatic apical periodon-
titis was made. The root canal retreatment
was suggested and accepted.

The treatment was performed under a
Leica M320 dental operating microscope
(M320, Leica Microsystems, Wetzlar, Ger-
many), in multiple visits without using
any intracanal medication in between
visits. After proper anesthesia and rubber
dam isolation, the access cavity was es-
tablished (Figure 2) with round burs and
improved with Start-X ultrasonic tips
(Start-X, Dentsply Maillefer, Baillagues,
Switzerland). The ultrasonics exploration
of the isthmus connecting both mesiobuc-
cal and mesiolingual canals, as previous-
ly documented (12), revealed an MMC. In
addition two distal root canals were also
observed. The root canals were negotiated
with 0.10 and 0.15 stainless-steel K-files
(Ready Steel, Dentsply Maillefer, Bail-
lagues, Switzerland), and the working
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Pulp chamber view of the root canals obturated.

Figure 6.
Final disto-angulated
radiograph of tooth 46.

Figure 5.

length determination was performed with
a Root ZX electronic apex locator (Root
ZX, Morita, Komuro, Japan) and confirmed
radiographically (Figure 3). All root canals
were shaped with R25 and R40 Reciproc
files (Reciproc, VDW, Munich, Germany)
according to the manufacturer’s instruc-
tions (Figure 4). Copious irrigation with
5.25% sodium hypochlorite (Denta Flux,
J. Ripoll SL, Murcia, Spain) using a 5 ml
syringe and a 27G notched needle (Canal-
Pro Slotted-End Tips, Coltene, Lezzenes,
France) was performed throughout all the
root canal treatment. In the last appoint-
ment, the root canals were dried with
Zipperer paper points (Zipperer, VDW,
Munich, Germany) and filled with gut-
ta-percha and epoxy resin based sealer
(AH Plus, Dentsply DeTrey, Konstanz,
Germany) with a continuous wave of ob-
turation technique (B&L, Biotech, Seoul,
Republic of Korea) (Figures 5 and 6). The
canals were sealed with a flowable com-
posite resin (Supraflow, R&S CFPM, Trem-
blay-en-France France) and the crown was
subsequently restored with a direct com-
posite resin. At 12 months follow-up, the
patient was completely asymptomatic and
periapical radiography showed resolution
of the periapical lesion (Figure 7).

Case #2

A 37-year-old female was observed in an
endodontic appointment reporting perma-
nent pain on tooth 36 (mandibular left first
molar). Clinically it was possible to observe
a large crown filling with no visible sec-
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Figure 8.

Pre-operative radiograph of tooth 36.

ondary decay or fractures. The mobility
and periodontal probing were within
normal limits and the tooth was tender to
percussion. Tooth 35 presented normal
response to the cold sensitivity test (Endo
cold spray, Henry Schein, Langen, Germa-
ny). The radiographic examination re-
vealed a previous root canal treatment
with an associated periapical lesion (Figure
8). A diagnosis of previous endodontic
treatment and symptomatic apical perio-
dontitis was made. The root canal retreat-
ment was proposed and accepted by the
patient.

The treatment was performed in two ap-

KODAK RVG 6100 System|

Figure 9.
Pulp chamber view of the root canals instrumented.

pointments. The tooth was anaesthetized
with a buccal infiltration using 4% artic-
aine with 1:200.000 epinephrine (Artinib-
sa, Inibsa, Barcelona, Spain), and a proper
rubber dam isolation was achieved. After
initial occlusal reduction, the proper ac-
cess cavity was achieved using a round
diamond and endo-z high speed burs. The
main root canals (mesiobuccal, mesiolin-
gual and distal) were identified and the
previous gutta-percha filling removed with
the help of chloroform solvent. The root
canals were negotiated with 0.10 stainless
steel K-files (Ready Steel, Dentsply
Maillefer, Baillagues, Switzerland), and

Figure 10.

Master cone fit radiograph of tooth 36.

Figure 11.
Pulp chamber view of the root canals obturated.

Giornale Italiano di Endodonzia (2021) 35



Goncgalves N, Pereira B, Meirinhos J et al.

§
]

3
&
g
3
I}
3
=
8
-4

Figure 12.

Final mesial-angulated radiograph of tooth 36.

the working length determined by both
radiograph and electronic apex locator
(Root ZX, Morita, Komuro Japan). The
identified root canals were shaped using
the ProTaper Universal NiTi rotary system
(ProTaper Universal, Dentsply Maillefer,
Baillagues, Switzerland), according the
recommendations of the manufacturer, up
to F2 file in the mesial canals and F3 in
the distal. Under the magnification of a
dental operating microscope (Opmi Pico,
Carl Zeiss, Jena, Germany) a groove in
between mesial canals was explored using
#2 ProUltra ultrasonic tip (ProUltra, Dent-
spy Maillefer, Baillagues, Switzerland), as
recommended (12), and an MMC identified
(Figure 9). This canal was shaped as pre-
viously mentioned for the others up to an
F2 instrument. A continuous irrigation of
5.25% sodium hypochlorite was performed
during the procedure. The root canals were
dried and a calcium hydroxide paste (Ul-
tracal, Ultradent, South Jordan, USA) was
used as medication in between appoint-
ments. In the second visit the tooth was
asymptomatic. A final irrigation protocol
was performed with 17% EDTA and 5.25%
sodium hypochlorite. The root canals were
dried with paper points (ProTaper Univer-
sal, Dentsply Maillefer, Baillagues, Swit-
zerland) and the final root canal filling was
performed with gutta-percha and an epoxy
resin based sealer (AH Plus, Dentsply De-
Trey, Konstanz, Germany) using the con-
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Figure 13.
32-month follow-up radiograph of tooth 36.

tinuous wave of obturation technique ac-
complished with a System B unit (System
B, Sybron Endo, West Collins, USA) and
with an Obtura II unit (Obtura II, Obtura
Spartan, Chicago, USA) (Figures 10, 11 and
12). The crown was provisionally restored
with Cavit (Cavit W, 3M ESPE, Seefeld,
Germany). The tooth was sent to proper
crown rehabilitation in the Oral Rehabil-
itation appointment. A radiographic 32
months follow up showed periapical
healing and the patient remained asymp-
tomatic (Figure 13).

Discussion

Although several factors have already been
shown to be associated with higher prev-
alence of periapical lesion (13, 14), missed
anatomy is one of the main causes for root
canal treatment failure 15). Cantatore et al.
(1) stated that missed canals resulted in
high percentage of apical periodontitis and
failed endodontically treated teeth. More-
over, the prevalence of post treatment
disease was more commonly found in
multirooted molars where the chance of
missing an extra canal was higher (1, 16).
Traditionally, mandibular molars are de-
scribed as presenting two roots with two
root canals on the mesial root and one or
two canals in the distal one (17). Howev-
er, the mesial root internal anatomy can
be highly variable and complex. Anatom-
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ic features such as branching, accessory
or dividing and rejoining main root canals,
isthmuses and fins, at different levels, can
be found on this particular root. Therefore
locating an existing MMG, in order to de-
crease the microbial load in it, is of the
outmost importance when aiming to max-
imize the root canal treatment success (2,
3, 18, 19). Regarding retreatment cases of
mandibular molars a pooled success rate
of 85.0% has been reported by Ng et al. (20),
who also stated that the presence of pre-op-
erative periapical lesion, apical extension
of root canal filling and quality of coronal
restoration, were significant prognostic
factors that would, in fact, compromise the
retreatment outcomes (20).

Methods of studying the tooth internal
anatomy include the clearing technique (6,
8), plastic resin injection (21), histology (22),
radiography (10, 17, 23), scanning electron
microscopy (23), CBCT imaging (15, 22, 24),
micro-computed tomographic (micro-CT)
(16, 23, 25), micro-computed tomographic
(micro-CT) imaging (2, 3, 26) or simply
clinical findings (10, 17, 27). Each one of
them presenting their own MMC propor-
tions. When using magnification, such as
loupes or microscope, the MMC percent-
ages vary from 12.0% (8) to 46.2% (10). The
results from populations assessment by
using CBCT range from 0.3% in Korea
(n=1952) (9) to 27.0% in Brazil (n=44) (28),
although the sample size used in the latter
was quite low. A large sample size screen-
ing on a Portuguese subpopulation con-
firms the lower MMC prevalence of 5.5%
(n=450) (25). Regarding the micro-CT in-
vestigations, Versiani et al. (3) reported an
MMC proportion of 18.6% (48 out of 258
mandibular first molars). A condition
which was significantly higher in the Bra-
zilians (22.1%) when compared to Turkish
(14.8%) samples. Keles & Keskin (2), in a
Turkey study, found 32 MMC in 106 man-
dibular first molars (30.2%) with 8 cases
showing two MMC simultaneously. Such
differences between methodologies might
have origin on different sensitivity of the
methods, the nature of the sample or dif-
ferent concepts of morphology (3, 10, 17).
Clinically, adequate coronal access and the
use of the dental operating microscope are

both crucial to overcome this challenge
(28). Azim et al. (10) suggested troughing
in the mesial root pulp chamber floor level,
by 2-mm depth using a 1-mm-diameter
round Munce bur head as a depth guide
under a dental operating microscope vis-
ualization. However, this may result in
iatrogenic mishaps while attempting to
locate extra root canal orifices. The use of
ultrasonic tips to clean the cervical isth-
mus, as performed on both presented
cases, enables the identification of the
majority of MMC (28), allows a more precise
troughing and avoids iatrogenic procedur-
al errors such as perforations or unneces-
sary weakening of the dentinal walls (3).
On the other hand, and according to Keles
& Keskin (19), 77.4% of the MMC orifices
were located at the cemento-enamel junc-
tion level between the mesiobuccal and
mesiolingual canal orifices, which means
that troughing is not always mandatory in
order to locate these extra canals.

The instrumentation of MMC with endo-
dontic files is able to provide access and
space for irrigating solutions into, otherwise
inaccessible, isthmuses, reducing the bac-
terial load which can be suspected to be
present in the initial radiographs of both
presented cases (Figure 1 and 8) which
presented apical radiolucencies. Choosing
the right instrument to clean and shape the
root canal space is as important as any
other step, and in the present case report
both reciprocation and rotary systems were
use. It is known that the presence of the
tissue remnants may affect the quality of
canal filling and became a substrate for
bacterial growth in unprepared areas (29),
therefore several studies have been made
comparing reciprocation and rotary instru-
ments in regards to volume changes, in-
creased surface area, and also the remain-
ing unprepared areas (29). A recent system-
atic review on micro-CT studies concluded
that both kinematics leave unprepared
areas and produce changes in volume and
surface area, and while reciprocating sys-
tems had higher volume and surface areas,
the rotary ones left less unprepared surface
areas (29). Having this into consideration
both kinematics are apparently valid.

In the first case, the MMC was independent
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at the orifice of the pulp chamber floor and
confluent to the mesiobuccal canal at its
apical third, such as presented by Wein-
berg et al. (4) in 85.7% of their assessed
sample. As for the second case, all the
three canals started independently and
joined in a single one at the apical third,
which in the available literature was also
documented by Azim et al. (10) and Ak-
barzadeh et al. (18) in 78.3% and 76.0% of
their cases, respectively. The finding by
Versiani et al. (3) that in the case of spec-
imens with independent root canal orific-
es, MMC opening was found at the same
mean distance between the mesiobucal
and mesiolingual orifices, can be applied
in our cases too.

Conclusions

Complex morphologies such as MMC may
interfere with treatment prognosis. None-
theless, as long as an effective chemo-me-
chanical disinfection and a three-dimen-
sional obturation are achieved, the endo-
dontic treatment outcome may turn out
predictable and favorable.

This case reports highlights the impor-
tance of magnification and illumination
when less common anatomic configura-
tions are encountered. The clinician needs
to be aware of the existence of this anato-
my in order to achieve the best possible
outcome.

Clinical Relevance

Mandibular molars may present a third
root canal in the mesial root, defined as
middle mesial root canal. The use of mag-
nification, with the dental operating mi-
croscope, and of ultrasonic tips was of the
utmost importance in locating this addi-
tional root canal orifice.
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