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ABSTRACT

Root canal anatomy is complex, and
understanding anatomical variations 1is
essential for successful treatment. This case
report highlights a maxillary first molar with
a rare anatomical variation consisting of
seven canals: three in the mesiobuccal
(MB1, MB2, MB3), two in the distobuccal
(DBI and DB2), and two in the palatal (P1
and P2) roots. Cone beam computed
tomography (CBCT) examination was
performed to confirm the presence of these
seven canals. Diagnosing and managing
such complex canal configurations presents
significant challenges in endodontics. The
patient was treated with the lateral
compaction technique for obturation. A
thorough understanding of root canal
morphology and its potential variations is
crucial for achieving effective access,
cleaning, and obturation. Reporting rare
cases like this helps expand clinical
knowledge and improve the management of
complex root canal systems in endodontic
practice.
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INTRODUCTION

An in-depth understanding of root canal
anatomy and its variations is essential for
success of non-surgical root canal therapy

(RCT)."I' It may be challenging to diagnose
and treat pulp cavities accurately due to
anatomical variations, especially in teeth
that have numerous roots.?! One of the
important causes of unsuccessful treatment
outcome is the failure to identify or address
additional  canals beyond  expected
number.l!l Studies have shown that these
anatomical complexities, particularly the
presence of additional canals may be
responsible for significant proportion of
treatment failures. 134

Maxillary molars exhibit the highest
incidence of non-surgical RCT failures
among all permanent teeth, attributable to
their intricate anatomy.®! The maxillary
molars typically have three roots and three
corresponding canals, with the second
mesiobuccal canal (MB2) occurring in
50.4% to 91.1% of cases, while the third
mesiobuccal canal (MB3) is an uncommon
finding, present in only 0.2% to 4.2% of
cases.®7l  Although extra canals in the
palatal and distobuccal roots are relatively
rare, the occurrence of a second distobuccal
canal (DB2) varies between 1.6% and 9.5%,
while two canals in the palatal root have
been observed in 0.2% to 7.0% of cases.®°l

Despite previous studies reporting unusual
cases of maxillary molars with up to 7
canals, %131 the present case adds further
insight into these rare anatomical variations.
This case report describes a maxillary first
molar with 7 root canals, underscoring the
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importance of  documenting such
exceptional cases to enhance clinician
awareness and preparedness for similar
clinical scenarios. The current case report is
prepared according to CARE guidelines of
reporting case reports. /14l

CASE REPORT

A 35-year-old male presented to the
Department of Conservative Dentistry and
Endodontics with moderate pain in the
upper right posterior region, which had been
lasting for two weeks. Upon clinical
examination, the upper right maxillary first
molar had deep proximal caries. The tooth
exhibited moderate pain upon palpation
and percussion. However, it showed a
healthy periodontium, normal mobility, and

no signs of other abnormalities. The
preliminary periapical radiograph showed a
deep Class I carious lesion in tooth #16 with
involvement of the pulp (Figure 1). An early
painful response was initially elicited by
vitality testing using a cold test (Endo Frost,
Roeko, Langenau, Germany), followed by
an electric pulp test (Parkel Electronics
Division,  Farmingdale, NY, USA).
Considering  both  the clinical and
radiographic findings, a diagnosis of Acute
Irreversible Pulpitis with Apical
Periodontitis  was  established.  After
discussing the tooth's condition and the full
treatment plan with the patient and
obtaining their consent, RCT for the
affected tooth was scheduled.

Figure 1: Pre-operative radiograp of the upper right first molar

The preoperative radiograph did not show
any anatomical variations in the number of
root canals present in the tooth. After
administering local anaesthesia (1.8ml of
2% lignocaine with 1:100,000 epinephrine),
rubber dam isolation was established.
Following the removal of caries with a #2
round bur using a slow-speed handpiece, the
pulp chamber was deroofed. During the
access preparation, the mesiobuccal (MB1),
distobuccal (DB2), and palatal (P1) canal
orifices were initially identified. Troughing
with ultrasonic tips revealed additional
canals—MB2, MB3, and DB2—facilitating
straight-line access. Further modification of
the access preparation also uncovered a

second P canal (P2). (Figure 2).

Cone-beam computed tomography (CBCT)
imaging was carried out on the patient to
confirm the presence of seven canals
(Figure 3). A DG-16 explorer was used to
determine the canal orifices under
magnification, and Orodeka orifice openers
were employed for coronal flaring to
enhance accessibility. An electronic apex
locator (Root ZX; Morita, Tokyo, Japan)
was used to establish the working length,
and K-files were employed to maintain
canal patency. The working length was
verified radiographically after initial hand
filing up to size #20 was performed in all
canals (Figure. 4).
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1: MB1, MB2, MB3
3: DB1, DB2
4: Palatal 1 & 2
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Figure 4: Périapical radiograph of working length confirmation
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Calcium hydroxide placed as an intracanal
medicament, and canals were sealed with a
temporary intermediate restoration (Cavit,
ESPE, Seefeld, Germany). A follow-up
appointment was scheduled for the patient
one week later. On a subsequent visit, canal
preparation was completed using Coltene
Hyflex CM rotary files. The MB1, MB2,
and MB3 canals were instrumented up to
size 20.04, while the DB1 and DB2 canals
up to size 25.04, and the P1 and P2 canals
up to size 25.06.

Sodium  hypochlorite  (Prime  Dental
Products, Thane) was utilized extensively

for irrigation during treatment, and 17%
EDTA (Premier Dental Products) was
administered for the final rinse. After the
canals were dried with paper points
(Dentsply Maillefer), a master cone
radiograph was then taken to confirm the fit
(Figure 5). Obturation was carried using the
lateral compaction method with gutta-
percha (Dentsply Maillefer) (Figure 6).
Finally, the access cavity was closed with a
bonded reinforced composite  resin
restoration, and the patient was provided
with post-treatment instructions before

being dismissed. (Figure 7).

Figure 5: Master cone fit check with
the upper right first molar

Figure 6: Post-obturation radiograph
of the upper first molar

Figure 7: Post-endodontic restoration radiograph of the upper first molar
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DISCUSSION

As reported in most of the dental literature,
the maxillary first molar typically features
three roots and generally has four root
canals with MB2 canal present in 18.6-
96.1% of the cases.l!l This case, however,
highlights a rare variation- a maxillary first
molar with seven root canals. Documenting
such unusual cases is highly valuable for
educational purposes, as it enhances
clinicians’ ability to recognize and manage
similar anatomical complexities during
endodontic treatment. Due to the complex
and variable nature of root canal anatomy,
mastering these differences is crucial for
determining apical limits, performing
cleaning and shaping, and achieving
successful treatment outcomes. 15151
Identifying and disinfecting additional
canals can be challenging, as it depends on
various factors. Locating these additional
canal orifices requires the use of advanced
equipment and techniques, including
magnifying loupes, dental operating
microscopes with improved illumination,
and ultrasonic tips for troughing./6l
Additionally, methods such as utilizing the
DG-16 explorer to examine the chamber
floor and the Champagne bubble test-which
employs sodium hypochlorite or 1%
methylene blue dye-can help identify hidden
canals.!'”-18] Moreover, ultrasonic tips, thin
tapered finishing burs, and specific round
burs are valuable for removing
calcifications, minor tooth structures, and
troughing the line angles of the pulpal
floor12l

To identify the root and canal configuration,
periapical radiographs taken at various
angles are a crucial component of
endodontic treatment. However, periapical
radiographs are compressed 2-dimensional
images of 3-dimensional objects, which
limit the amount of information that can be
obtained from them. This might explain
why the radiographic study of the tooth did
not reveal any abnormalities in the canal
structure. In this case, after a clinical
evaluation suggested atypical anatomy, the
patient underwent a CBCT examination,

which  revealed a accurate
representation.

CBCT has become an essential tool in
various dental fields due to its ability to
provide high contrast, detailed structural
images, and a three-dimensional view of
dental anatomy.!'3! In the present case,
CBCT confirmed the presence of three
mesiobuccal canals, two distobuccal and
two palatal canals, which is imperative to
the success of the treatment. However, the
use of CBCT is generally restricted to teeth
with suspected complex anatomical or
morphological issues to minimize exposure
to 1ionizing radiation, even though the
exposure is minimal.['3! Proper access cavity
design is crucial for identifying and
negotiating complex canal anatomy. In this
case, to enhance accessibility to additional
canals, traditional triangular access shape
has been modified to trapezoidal shape.
Palatal root demonstrated Vertucci’s Type-
IT configuration, where two distinct canals
merged into one at the apex. Notably, this
case featured both MB2 and MB3 canals. It
is quite rare for all three of maxillary first
molar's roots to have dual canal systems
simultaneously.

Ultimately, to prevent endodontic failures
caused by missed canals or incomplete
preparation and obturation, it is crucial to
have a thorough understanding of root canal
morphology and a heightened awareness of
potential ~ anatomical  variations.  The
application of appropriate diagnostic
techniques, along with adjustments to access
cavity design, can significantly improve the
identification and management of complex
cases. By integrating these strategies into

morc

clinical practice, the success rate of
endodontic treatments can be greatly
enhanced.

CONCLUSION

This case presentation underscores the
importance of developing a comprehensive
understanding of anatomical variations in all
teeth, particularly in maxillary posterior
teeth, to ensure successful RCT. Clinicians
must remain vigilant, as both external and

International Journal of Research and Review (ijrrjournal.com) 503
Volume 12; Issue: 6; June 2025



Aayush Bhatt et.al. Unveiling anatomical variation in root canal anatomy: a case report of a maxillary molar

with seven canals

internal tooth anatomy can deviate from the
norm. While the occurrence of maxillary
first molars with seven root canals is
exceptionally rare, each case requires a
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