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ABSTRACT:

Introduction:Single-rooted teeth are generally
considered simpler for root canal treatment.
However, the literature has reported instances
where single-rooted teeth exhibit more than one
canal. Therefore, a comprehensive understanding
of root canal morphology is crucial for the success
of endodontic treatment. When dentists lack the
necessary knowledge or experience to navigate
complex canal systems, there is a risk of
overlooking canals, resulting in untreated portions.
This case report underscores the importance of a
clinician's knowledge of tooth morphology to
prevent endodontic failure in cases where
mandibular incisors have two canals. It emphasizes
the significance of recognizing and addressing
variations in root canal anatomy to ensure thorough
and successful endodontic procedures.

Case Report: This article presents a case report of
two canals in mandibular central incisor.
Conclusion:The primary cause of failure in
endodontic treatment for mandibular incisors often
stems from the inability to detect and treat a second
root canal. Therefore, it is crucial to exercise
meticulous care in interpreting radiographs
captured from various angles. Careful examination
of X-rays from different perspectives is essential to
identify any additional canals that may exist,
particularly in cases where the root canal anatomy
may deviate from the typical single-canal
expectation. Accurate interpretation of radiographs
is fundamental in ensuring that all root canals are
identified and adequately treated, thereby
minimizing the risk of endodontic failure in
mandibular incisors.

l. INTRODUCTION
The critical importance of having a
comprehensive  understanding of root canal
morphology and its variations for successful
endodontic treatment. Recognizing the intricacies
of root canal systems is essential in preventing and,

when necessary, treating endodontic diseases and
apical periodontitis.

While endodontic therapy for single-
rooted teeth is typically straightforward due to the
expectation of a single root canal, it's crucial to
note that the simplicity may be deceptive.
Mandibular central and lateral incisors, for
example, may share similar external morphology,
but the internal root canal systems can exhibit
variations that aren't always apparent on standard
radiographs.

Studies, including those by Vertucci in
1974, have contributed significantly to our
understanding of the canal configurations in
mandibular incisors. The classification system is
mentioned (Types I-1V) helps to categorize the
variations in root canal anatomy, providing
valuable insights for clinicians. These variations,
such as the presence of an extra canal, underscore
the need for careful examination and consideration
during endodontic procedures.

Type I. Single canal is present from the pulp
chamber to the apex.

Type IlI: Two separate canal leaves the pulp
chamber, but join short of the apex to form one
canal.

Type Il1: One canal leaves the pulp chamber, but it
divides into two within the body of the root, the
canals merge again to exist as one canal.

Type IV: Two separate and distinct canals are
present from the pulp chamber to apex. Various
investigators have studied root canal system in
mandibular incisors and reported following
findings: )

It's worth acknowledging that the findings
of various investigators contribute to the collective
knowledge about root canal systems in mandibular
incisors. This ongoing research is essential for
refining treatment approaches and ensuring that
clinicians are well-equipped to address the diverse
anatomical features encountered during endodontic
procedures.

DOI: 10.35629/5252-0601570575

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal  Page 570



c_ll International Journal Dental and Medical Sciences Research
g Volume 6, Issue 1, Jan-Feb- 2024 pp 570-575 www.ijdmsrjournal.com

ﬁnvestigators

le\me Wilson and Henry | 1965
Madmuea and Hetem 197’,
Douson | 1974 |
;Vertucci 1985 |

Year | TypeI% TypelI% TypeIV %
00 0 35.0 5.0
88.5 1.0 | 50

4

U . 1.0
925 | 525 |

The critical role of understanding root canal anatomy in the success of endodontic treatment.

Anatomical Variations as a Primary Cause of
Endodontic Failure:

Inadequate knowledge of anatomical variations in
root canals is identified as the primary contributor
to endodontic failure. This underscores the
complexity and diversity of root canal systems. )

Thorough
Morphology:
Dentists must possess a comprehensive
understanding of root canal morphology before
initiating  endodontic  treatment.  Successful
outcomes depend on exploring, debriding, and
filling the entire root canal system, necessitating
(fsa)lmiliarity with various root canal configurations.

Knowledge of Root Canal

Importance of Tooth Morphology Knowledge
for Endodontic Success:

Success in endodontic treatment hinges on
the clinician's knowledge of tooth morphology and
its variations. The unique anatomy of mandibular
incisors, including their small size and the common
occurrence of two canals, presents specific
challenges during endodontic access.

Operator’s Role in Recognizing Anatomy:

The operator's failure to recognize the
intricate anatomy of the root canal system and
potential developmental anomalies may result in
inadequate cleaning and shaping. This, in turn,
contributes to endodontic treatment failure and may
necessitate retreatment.

Case Report on Two Canals in a Mandibular
Central Incisor:

The case report described in your
statement illustrates the occurrence of two separate
canals in a mandibular central incisor, both leading
to a single apical foramen. This real-world example
emphasizes the variability in root canal anatomy
and the need for careful consideration during
treatment. ©

Case Report

The clinical presentation of a 31-year-old
female patient with pain in the lower anterior
region suggests a need for further evaluation and
intervention. Here is an analysis of the provided
information:

Chief Complaint:
The patient's main concern is pain in the lower
anterior region.

Pain History:

The pain is described as a dull, aching
sensation. It is intermittent and predominantly
occurs at night.The duration of the pain has been
noted as one year.

Clinical Examination Findings:

The mandibular central incisor elicits a
positive response to percussion.The use of an
electric pulp tester results in a negative response.

Interpretation:

The positive response to percussion
suggests that there may be inflammation or
irritation in the periapical tissues surrounding the
mandibular central incisor.The negative response to
the electric pulp tester indicates a potential issue
with the vitality of the tooth, as it suggests a lack of
nerve responsiveness to electrical stimulation.
Possible Diagnosis and Treatment
Considerations:

The patient's symptoms, particularly the
nocturnal nature of the pain, may be indicative of
irreversible pulpitis or pulp necrosis.Further
diagnostic  measures, such as  periapical
radiographs, may be necessary to assess the
periapical status and identify potential causes, such
as periapical pathology or internal
resorption.Endodontic  treatment  (root  canal
therapy) may be indicated if irreversible pulpitis or
pulp necrosis is confirmed.Follow-up evaluations
and monitoring are essential to ensure the success
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of the treatment and resolution of the patient's
symptoms.

Additional Considerations:

A thorough medical and dental history
should be obtained to rule out systemic conditions
or habits that may contribute to the patient's
symptoms.The patient's compliance with oral

hygiene practices and any recent trauma to the
affected tooth should be explored.It's important for
the patient to receive a comprehensive examination
and appropriate diagnostic tests to formulate an
accurate diagnosis and develop a tailored treatment
plan. The information provided suggests the need
for endodontic  evaluation and potential
intervention.

MANAGEMENT OF TWO CANALS IN RELATION TO
MANDIBULAR CENTRAL INCISOR

WORKING LENGTH

The additional information provides more
insight into the case, particularly the radiographic
findings and the subsequent steps taken during the
non-surgical endodontic treatment. Here is a
breakdown of the details:

Radiographic Findings:

Intraoral  periapical (IOPA) images
revealed a loss of lamina dura with tooth 31 and
widening of the periodontal space, suggesting
chronic apical periodontitis.These radiographic
signs indicate inflammation and bone loss around
the apex of the tooth.

Root Canal Treatment Plan:Non-surgical
endodontic treatment was planned to address the
chronic apical periodontitis.The treatment plan
involved exploration, cleaning, shaping, and filling
of the root canal of the mandibular incisor.

Root Canal Access Opening:The access opening
was prepared through the incisal edges initially
using a round diamond bur.Subsequently, a round-
end cutting tapered diamond was used in an oval
shape in an isolated condition with the application
of a rubber dam. The rubber dam ensures a clean
and dry working environment during the procedure.

Root Canal Configuration:During exploration,
the mandibular central incisor was found to have a
Type IV canal configuration. This classification
(two separate and distinct canals from pulp
chamber to apex) is according to Vertucci's
classification system.

Working Length Determination:The working
length, indicating the endpoint for cleaning and
shaping, was determined using an apex locator as
well as radiographically. This step is crucial for
accurate and effective root canal treatment.
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The identification of a Type IV canal
configuration underscores the importance of careful
exploration and consideration of potential
anatomical variations.The planned non-surgical
endodontic  treatment will involve thorough
cleaning and shaping of both canals followed by
obturation to seal the root canal system
effectively.Regular follow-ups and radiographic

assessments will be essential to monitor the healing
of periapical tissues and the success of the
endodontic treatment.The case illustrates the
challenges and intricacies involved in endodontic
procedures, emphasizing the need for a systematic
and meticulous approach to achieve optimal
outcomes.

MASTER CONE

The description provides an overview of
the endodontic treatment process, including chemo-
mechanical  preparation, irrigation, calcium
hydroxide application, and obturation. Here's a
breakdown of the steps:

Chemo-Mechanical Preparation:Hand
instrumentation was used for the chemo-
mechanical preparation of all the teeth. This
process involves cleaning and shaping the root
canal system to remove pulp tissue, bacteria, and
debris.3% sodium hypochlorite was used for
irrigation. Sodium hypochlorite is a common
irrigant in endodontics due to its antimicrobial
properties.

Isolation and Drying:lsolation was achieved,
likely with the use of a rubber dam, to create a
clean and dry working environment.After isolation,
the canals were dried to ensure optimal conditions
for subsequent procedures.

Intracanal Calcium Hydroxide
Placement:Intracanal placement of calcium
hydroxide was performed. Calcium hydroxide is
often used in endodontics for its antimicrobial
properties and its ability to induce hard tissue
formation.

Waiting Period (1 Week):The canals were filled
with calcium hydroxide and left for a specific

duration (1 week). This waiting period allows the
medication to exert its therapeutic effects.

Calcium Hydroxide Removal and
Obturation:On the next appointment, the calcium
hydroxide was removed from the
canals.Obturation, the process of filling the cleaned
and shaped canals, was then performed using gutta-
percha. The lateral condensation technique involves
compacting gutta-percha laterally to achieve a
sealed root canal space.

Post-Treatment Radiographs:Conventional
radiographs were taken after obturation to assess
the quality of the root canal filling and ensure
proper sealing of the canals.Post-treatment
radiographs are crucial for evaluating the success
of the endodontic treatment.

Considerations: The use of calcium hydroxide as
an intracanal medicament is a common step in
endodontic  treatment  protocols,  providing
antimicrobial and biocompatible properties.The
lateral condensation technique with gutta-percha is
a traditional method for obturation, aiming to
achieve a hermetic seal within the root canal
system.This description outlines a standard
endodontic procedure, demonstrating a systematic
approach to cleaning, shaping, medicating, and
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obturating root canals for the successful treatment

of teeth.

OBTURATION

1. DISCUSSION

Absolutely, the sudden changes in canal
radiodensity, narrowing of canal space, or abrupt
disappearance of the canal space observed in
diagnostic  radiographs can indeed provide
important clues regarding the need for additional
angulated  radiographs. These changes in
radiographic appearance may suggest the presence
of anatomical variations, such as extra roots or
canals that are not clearly visible in standard
radiographic views. Here's how these clues can be
interpreted:If there is a sudden change in
radiodensity along the length of the canal, it may
indicate the presence of an additional structure
(e.g, canal or root) or a potential
calcification.Narrowing of the canal space may
suggest the convergence of two canals into one.
This can be a sign of a merging or joining of the
root canal system, indicating a need for further
investigation.The abrupt disappearance of the canal
space might indicate the presence of an accessory
canal or a canal that takes an unusual trajectory.
The canal may not be clearly visible in the standard
radiograph due to its deviation. Healthy tooth
structure is also preserved when cavities are
prepared appropriately, allowing direct access to
the apical foramina or, at the very least, the early
curvature of the canal. The hardest access cavities
to prepare may be in the mandibular incisors

because of their tiny size and internal anatomy.
Complete excision of the lingual shoulder is
necessary since such teeth are often buccolingually
positioned, with two canals, and the lingual canal is
largely disregarded. To ensure that the lingual canal
is not missed and to ensure that the access aperture
is positioned directly beneath the cingulum
gingivally, the clinician must extend it well into the
gingiva. When there are two canals, the buccal
canal is simpler to locate and usually straighter
than the lingual canal. A precise diagnosis and a
thorough clinical radiographic examination are
necessary for endodontic success in teeth with
more canals than are often observed. Before
beginning treatment, morphological variances in
pulpal anatomy must be taken into
account.’Complete obturation with an inert
material and thorough debridement of the whole
pulp space are the primary goals of root canal
therapy. A successful outcome after treatment
depends on a carefully thought-out access
preparation. In the incredibly intricate and dynamic
root canal system, handling tools and materials
becomes challenging without sufficient access to
the canals and the apex. ©

I11. CONCLUSION
Variations in the quantity and arrangement
of root canals are frequently observed in the pulp
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chamber morphology of lower incisors. A clinician
must have a thorough understanding of the
anatomy of teeth in order to perform successful
endodontic treatment. They should also take
additional radiographs at various angles and
modify the cavity to allow for endodontic access,
which will make it easier to locate additional root
canals.

Conflict of Interest

There are no conflicts of interest.
Financial Support

NIL

REFERENCES

[1]. Daokarl SG, Kalekar AS, GhunawatDB
,Kakde DD. All the Mandibular Incisors
with Double Canals in a Single Patient: A
Rare Case. Journal of International Oral
Health 2015; 7(2):46-49.

[2]. Joon A, Arya A, Grewal MS, Thapak G.
Management of mandibular central incisor
with two canals. IP Indian Journal of
Conservative and Endodontics.
2023;8(2):115-7.

[3]. Kokane VB, Patil SN, Gunwal MK,
Kubde R, Atre S. Treatment of two canals
in all mandibular incisor teeth in the same
patient. Case Rep Dent. 2014;2014:1-4.

[4]. Mitta S. Endodontic management of a
mandibular central incisor with type IV
canal pattern: A case report. J ClinDiagn
Res 2014.

[5]. Singh DN, Sharma DS. Mandibular
incisor with two canals: A case report. Int
J Appl Dent Sci. 2021;7(4):262-3.

DOI: 10.35629/5252-0601570575 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 575



