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Abstract
Introduction: An important issue in treatment planning and endodontic treatment is to deal with
sophisticated internal dental morphology. Deviations from normal anatomy in maxillary molars
are usually related to the number of canals in mesiobuccal root. Although unusual anatomy is not
uncommon in maxillary molars, the occurrence of 3 separate canals with distinct orifices and apical
foramina (as we see in this case) is extremely rare. Getting familiar with this unusual anatomy helps
clinicians to treat patients more efficiently with less chance of failure.
Case Presentation: This case report describes a successful endodontic management of an uncommon
variation of the maxillary first molar with a third mesiobuccal canal. The tooth had a deep carious lesion
and the pulp was irreversibly damaged causing pain on the left side of the face. The periodontium was
normal. The tooth received root canal treatment and 400 mg ibuprofen was prescribed every 6 hours
for 2 to 3 days. The patient remained asymptomatic and the 3-month follow-up radiograph revealed
normal periodontium.
Conclusions: Inability to identify and treat additional canals that are very common in the MB root of
maxillary first molar could lead to treatment failure.
Keywords: Root canal therapy, Maxillary first molar, Dental pulp cavity, Additional canals, Mesiobuccal
root
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Introduction
The knowledge of the complexity of internal morphologic
variations is of significant importance in treatment
planning and endodontic therapy (1). A precise
understanding of morphologic variations of root canal
would help in decreasing the chance of missed canal
during treatment and hence increased the success rate of
treatment would be anticipated (2).
A major reason for root canal therapy failure is the
existence of not detected extra roots or root canals (3).
The maxillary first molar is so complex regarding root
and canal morphology (4). The anatomy and morphology
of the maxillary first molar have been reviewed over and
over and the conclusion was that this tooth has various
anatomic configurations (5). The upper permanent first
molar usually has 3 or 4 canals (6), but many reports of
more complex root canal system (e.g. 5 or more canals)
can be found in the literature (1,5,6).
Some root canal systems have more complexity than
others: a sample of this system is observed in the MB
root of the permanent maxillary first molar (7-9). In
all of the studies, the MB root canal of the permanent
maxillary first molar is the most complex (6). Weine et
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Maxillary first molar with three distinct canal in mesiobuccal
root was successfully treated.
Failure to locate additional canals in the mesiobuccal root of
maxillary molar is a major cause of failure in these teeth.

al (9) noticed that failures associated with the MB root
of the permanent maxillary first molar will endanger the
success of endodontic therapy. The MB canal space can
vary from a simple, single canal to multiple canals with
anastomoses or isthmus areas woven throughout the root
length (10, 11). The most common anatomic variation
in permanent maxillary first molar is the presence of a
second MB (mesiopalatal) canal (12). Weine et al (9)
found that teeth with 4 canals were more frequent than
those with 3 canals (51.5% versus 48.5%). The occurrence
of MB2 is reported to be between 53%- to 93% in different
studies (13). Besides these anatomic variations, a third
MB canal (MB3) is rarely reported (14). Several studies
have reported that the permanent maxillary first molar
has 5 root canals, 3 of which were present in the MB root
(15, 16). Kottoor et al (15, 17) reported root canal therapy
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of permanent maxillary first molar using cone beam
computed tomography (CBCT) that had 7 and 8 canals
respectively.
Investigating root canal anatomy, Vertucci described an
octoploid classification pattern (18-20).
To the best of our knowledge, the current case report
is the first one reporting 3 distinct canals (Vertucci type
VIII) in the mesiobuccal root of maxillary first molar in
the Iranian population. The canals extended all the way
to the apex separately with separate apical foramina that
were determined by reading 3 separate working lengths
confirmed by apex locator. DB and P roots had type I
canal configuration that is the most predominant form.
Case Presentation
A 50-year-old male patient referred to the department of
Endodontics (Hamedan University of Medical Science,
Hamedan, Iran) with a complaint of spontaneous dental
pain on the left side of the face. On clinical examination,
tooth 14 had a carious lesion and the adjacent teeth
appeared intact. In spite of some bone loss around the
tooth, periodontal probing was within normal limits due
to gingival recession.
The pulp vitality testing revealed severe sensitivity to
cold (Roeko Endo-Frost; Roeko, Langenau, Germany)
and heat (using heated gutta-percha) and increased
threshold in response to electronic pulp tester (Gentle
Pulse; Parkell Inc., Edgewood, NY, USA) in comparison
to the control teeth. No sensitivity to palpation and
percussion was reported and tooth mobility was within
normal physiologic limits.
The preoperative periapical radiograph exhibited a
deep carious lesion in tooth 14 with severe bone loss distal
to the tooth (Figure 1). The diagnosis was symptomatic
irreversible pulpitis and normal periapical periodontium.
The treatment plan was RCT, restoration and follow up
of tooth 14.
After explaining the treatment procedure to the patient,
an informed consent was obtained.
Following local infiltration of anesthetic solution
(1.8 mL of 0.2% lidocaine with 1/80,000 epinephrine)
(Darupakhsh, Tehran-Iran), rubber dam isolation was
used. The carious lesion was removed using #2 round
carbide bur in a low-speed handpiece and the access cavity
was prepared with a long cylindrical diamond bur (837014). Initially, the MB, DB and P canals was identified,
then a careful probing with DG16 endodontic explorer
(Hu-Friedy, Chicago, IL, USA) led to localization of MB2
canal and probing with #6 K-file (Mani Inc-Japan) in the
groove between MB1 and MB2 canal, the third canal in
the MB root was identified (Figure 2).
An apex locator (Root ZX, Morita, USA) was used
to ensure that the third canal has been found and no
perforation of the pulpal floor has occurred.
Initial working lengths of all five canals were
provisionally determined by the electronic apex locator
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(Root ZX-Morita-USA) and were confirmed by a
radiograph (Figure 3). According to the obtained working
lengths and the clinical appearance, it was revealed that 3
canals were present with 3 separate orifices and 3 separate
apical foramina (Vertucci type VIII canal configuration).
Canals were instrumented using ProTaper rotary files
(Dentsply, Maillefer, Ballaigues, Switzerland) and 5.25%
Naocl solution was employed for irrigation.
Apical preparation of the P canal was accomplished up
to size F3 and in MB1, MB2, and MB3 up to F1 and in DB
canal to F2, respectively. Coronal flaring was performed
by SX Protaper rotary file.
Smear layer was removed using 10 mL of 17% EDTA
for 1 minute followed by 10 mL of 5.25% NaOCl.
After choosing the master apical gutta-percha cone, a
radiograph image was taken and the root canals were
obturated with gutta percha (Gapadent, China) and AH26
sealer (Dentsply –Maillifer, Ballaigues, Switzerland) in the
lateral condensation technique. Cavit (Golchai, Iran) was
used as a temporary coronal restoration (Figure 4). 400
mg Ibuprofen was prescribed (Loghman, Iran) every 6
hours for 2 to 3 days for the patient and he was referred to
the restorative department for restorative treatment.
The patient remained asymptomatic and the
periodontium was normal during the 3-month follow-up
period (Figure 5).
Discussion
The complexities and variation in dental anatomy play
a critical role in endodontic therapy, therefore, special
attention should be paid during treatment. In the
permanent maxillary first molar, root canal aberration

Figure 1. Initial Radiograph of the Left Maxillary First Molar.

Figure 2. Three Orifices of the Mesiobuccal Canals.
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Figure 3. Radiograph for Determination of Working Length.

Figure 4. Post Obturation Radiograph.

is not uncommon and despite the fact that root canal
therapy has achieved high success rates, the MB root is yet
facing a substantial number of treatment failures owing
to the difficulty of detecting and filling MB2 and/or MB3
canals (18,21,22). Among teeth referred for retreatment,
the occurrence of missed roots or canals was reported to
be 42% (23).
The occurrence of mesiopalatal canal in mesiobuccal
root of permanent maxillary first molar has been reported
to be between 53% to 93% but case reports of MB3
canal are so rare in the literature (13). In a study on 140
extracted maxillary first molars, only one had 3 canals in
the mesiobuccal root (24).
Racial diversity must be regarded in the evaluation of
the anatomy and morphology of human dentition (25). In
a study on the Iranian population by Rouhani et al (26),
all canal systems of Vertucci’s classification were observed
in the mesiobuccal root of the permanent maxillary first
molar except 3 distinct canals (type VIII) and the most
prevalent form of canal system was type I (46.4%). In
another study by Naseri et al (27), the dominant canal
configuration in mesiobuccal root of maxillary first molar
was type VI (34.8% female, 36.8% male) followed by type
II, I, IV and V. Type VII and VIII root canal systems were
not noticed. In a systematic review by Naseri et al (25)
the most common canal configuration in the mesiobuccal
root of maxillary first molar was type I (38.55%) followed
by type II, IV, V and III. The occurrence of 3 distinct
canals (type VIII) in the mesiobuccal root of maxillary
33
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Figure 5. Three-Month Follow-up Radiographs.

first molar was reported to be 0%.
A study by Goga et al (28) indicated the limitation of
conventional radiography in creating two-dimensional
images of the tooth and superimposition of roots and
canals in multi-rooted teeth which leads to difficulty in
detecting additional canals. Therefore, multiple-angled
radiographs before, during and after treatment are
needed to facilitate observation of the canals (15, 17).
Recently, CBCT is employed to detect anatomic variation
and additional canals (29).
Generally, use of the surgical operating microscope
(SOM) and/or loops in different clinical studies
has increased the localization of MB2 (6), however,
identification of the MB3 canal reported in the current
study was made without SOM.
The furcation concavity of the MB root leads to small
thickness of dentine in that area (30), therefore, the
clinician should be careful while preparing MB canals
particularly MB2 and MB3 to avoid strip perforation or
upcoming fracture (31).
Removal of smear layer is an important step in the
process of cleaning root canals especially in necrotic
cases (32). The impact of irrigation using 5.25% NaOCl
and 17% EDTA is proven in eliminating the smear layer,
cleaning inaccessible canal surfaces that the endodontic
instruments cannot reach and allowing the flow-back of
sealer in the dentinal tubules (33).
Conclusions
This case report highlights this important point that
clinicians must always have the diversity of root canal
morphology in their mind. Inability to identify and treat
additional canals that are not unusual in MB root of
maxillary first molar would lead to treatment failure.
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