Root canal morphology of mandibular canines in the
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ABSTRACT

Introduction: The recent study aimed to assess the root canal morphology of mandibular canines in the Syrian population depending
on the cone beam computed tomography (CBCT) images. Materials and Methods: A total of 418 fully developed mandibular canines
in Syrian individuals aged between 16 and 60 years were included. The presence of at least one mandibular right or left canine
with fully developed roots was recorded in each image. The root canal configurations were classified according to the method of
Vertucci. The mandibular canines were examined in sagittal, coronal, and axial dimensions. The CBCT images were evaluated by three
endodontists with at least 9 years of clinical experience in endodontics. Data were analyzed with descriptive analysis and Chi-square
tests using the Statistical Package for the Social Sciences (SPSS) software version 25 (SPSS Inc, Chicago, IL, USA). Results: Out of the
418 mandibular canines, 409 (97.85%) were single-rooted canines while only 9 (2.15%) were double-rooted canines. The most common
type of Vertucci in single-rooted canines was Type I (1-1) in the percentage of 95.87% and the least type was Type V (1-2) in the
percentage of (0.24%). The Chi-square tests showed no significant association between gender and number of roots (P = 0.64) and
gender and root canal configuration in single-rooted canine (P = 0.194). Conclusion: Single-rooted with Type I canal configuration
was the most common anatomy in mandibular canines in the Syrian population. Incidence of more than one root canal foramen at
the end of the single root was detected in one case only.
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Introduction

The most important steps in a root canal treatment (RCT) are
the biomechanical cleaning of the root canal space, preparation
of this special system to be receptive to the filling materials, and
creation of a tight sealing of the apical and coronal regions.!'
To achieve the previously mentioned objectives and guarantee
the success of this kind of treatment, you should have a

thorough understanding of the external and internal anatomy
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of the root canal system and its morphological variations.?!
The morphology of the root canal system has been studied and
classified by several investigators, but the famous one was that of
Vertucci."® The mandibulat canine is usually single-rooted.l!”
According to numerous studies, 1.7 to 6.2% of these teeth
are double-rooted" ! and 10.6% have two or more canals.!"
Depending on several methods, the determination of the exact
anatomy of a root canal system can be done. The group of used
methods in scientific researches includes clinical evaluation during
RCT, conventional radiography, retrospective assessment of
patients’ tecotds, cone beam computed radiography (CBCT),!*'
tooth sectioning ! microscopic examination, and using three
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dimensional (3D) methods. CBCT has become a suitable tool
to study the root canal system anatomy.” This method has
many advantages, such as producing 3D images, noninvasive
technique, reducing the overlapping of orofacial structures, and

1 According to our knowledge

lower radiation doses and costs.
and searching, no study has evaluated the root canal morphology
of mandibular canines in Syrian population using CBCT. So, the
aim of this study was to assess the root canal morphology of

mandibular canines in a Syrian population using CBCT.

Materials and Methods

Patients who needed CBCT radiographic examinations for their
routine examination, diagnosis, and treatment planning were
included. Cases where the anatomy was damaged and original root
canal morphology was unclear were excluded. A total of 418 fully
developed mandibular canines in Syrian individuals aged between
16 and 60 years were included. Understanding and written consent
of cach patient was obtained, and the presence of at least one
mandibular right or left canine with fully developed roots was
recorded in each image. The following observations were recorded:
(i) Gender of patient

(i) Number of roots

(iii) Canal configuration.

The root canal configurations were classified according to the
method of Vertucci. The mandibular canines were examined
in sagittal, coronal, and axial dimensions [Figure 1]. The CBCT
images were evaluated by three endodontists with at least 9 years
of clinical experience in endodontics. The CBCT images were
analyzed with the Blue Sky Plan® software in a Dell Computer
with a 32-inch Dell LCD screen with a resolution of 1280 X 1024
pixels in a darkroom. Data were analyzed with descriptive analysis
and Chi-square tests using the Statistical Package for the Social
Sciences (SPSS) software version 25(SPSS Inc., Chicago, 1L,
USA). The level of statistical significance was set at P < 0.05.

Results

Among the 418 examined mandibular canine (246 female
and 172 male), most of the teeth had one root 409 (97.85%)
distributed 171 (40.9%) for males and 238 (56.95%) for females
while the two roots were present in 9 (2.15%) of all examined
sample. Most (88.9%) of the two root cases were found in
females [Table 1].

Figure 1: Cone beam computed tomography of mandibular canine
(a) The sagittal plane, (b) the axial plane, and (c) the coronal plane
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According to the Vertucci classification, Type I was dominant
in 95.87% of the participants, followed by Type III, which was
present in 3.18%, Type II in 0.73%, and Type V was the least
common type, found in 0.24% of the study participants [Table 2].

The Chi-square tests revealed that there was no significant
statistical association between gender and number of
roots (P = 0.64) and also between gender and types of Vertucci
in single-rooted canines (P = 0.194).

Discussion

Knowledge of root canal anatomy is one of the most important
keys to RCT success. As each tooth type has certain common
characteristics by which the operator can locate the initial access
and the size of the first files to be used, it indicates a rational
approach to solving any problems that arise during therapy.
Canines are very long and stable teeth, there are four canines
in the oral cavity (two maxillary and two mandibular) placed
at corner of mouth; hence, they ate called the “cornerstone”
of the dentition. Typically, a canine has a single-pointed cusp,
also called cuspid, and presents with single root and root canal.
The canine’s role in mastication is mainly tearing, which is
intermediate between incising of anterior teeth and grinding of
postetior teeth.['”

Most teeth were studied anatomically and morphologically with
variations have been existed and linked to various racial and
genetic factors."*2 According to most of the previous studies,
the lower canine usually has one root. The occurrence of two
roots and even more than two root canals is rare. This finding is
present in studies conducted by Ouellet and Kayaoglu in which
the prevalence of two roots in the lower canine were 5% and

1021

3.1%, respectively.'™1 Howevert, in our study, the occuttrence

of two roots in lower canine was 2.15%. This result is close to

Table 1: Distribution of examined mandibular canines
according to the gender and number of roots

Frequency (%)
One root Two roots Total
Gender
Male 171 (40.9%) 1(0.24%) 172 (41.14%)
Female 238 (56.95%) 8 (1.91%) 246 (58.86%)
Total 409 (97.85%) 9 (2.15%) 418 (100%)

Table 2: Distribution of examined mandibular canines
according to the gender and root canal configuration
(Vertucci types)

Frequency (%)

Type I  Typelll TypeV
-1 (1-2-1) 1-2)

Type I (1-1) Total

Gender
Male 168 (41.1%) 1(0.24%) 2 (0.49%) 0 (0%) 171 (41.8%)
Female 224 (54.77%) 2(0.49%) 11 (2.69%) 1 (0.24%) 238 (58.2%)
Total 392 (95.87%) 3 (0.73%) 13 (3.18%) 1 (0.24%) 409 (100%)
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the previous studies, but it is less than the rate (12.08%) shown
in the study by Rahimi.”? Also, it has been found in the current
study that females have a higher frequency (1.91%) of two roots
occurrence in lower canine than males (0.24%) (P > 0.05). This
result is in agreement with study by Kayaoglu,!! but it is not
contrary to Sert and Bayirli study and the study by Soleymani,
in which the double-rooted canines and mandibular canine
with two canals were significantly more common among men
than women."®*1 The majority of previous studies showed that
Vertucci Type I configuration was the most common finding
in the lower canine.'™ In the current study, 95.87% of
the lower canine had a Type I canal configuration so there is
consistency with those studies. On the other hand, Somalinga
Amardeep ef al. had found lesser rate of Type I configuration
in their study conducted on Indian population (79.6%).'"! The
other canal patterns found in our study were Type 11 (0.73%),
Type III (3.18%), and Type V (0.24%). It is noted that Type II
and III were found in most of the previous studies,*!**22423]
while Type V was found in lesser studies.'”* In our study, we
have not found Vertucci Type IV configuration, whereas several
studies showed this configuration pattern in lower canines.">'%21

Contrary to Somalinga Amardeep study,"’

I the current study
could not record the additional type of canal configuration, which
is Type XIX (2-1-2-1) as per Sert and Bayirli."™ No significant
difference was observed in this study among the prevalence
of root canal type configuration in lower canine according to

gender (P> 0.05).

The root canal morphologies of the lower canine have been
reported based on studies of various population groups,
including Chinese,? Turkish,!'**'#] Iranian,?*! Brazilian "

Y and Saudis.”” So, several authors claimed that the

Indian,!
morphology of the root canal systems of the mandibular canine
may vary according to geographical or ethnic differences and
origin."2'#1 Tt has been noticed that the occurrence of two
roots ot root canal in lower canine was higher among Iranian***?
and Turkish!"**! populations, whereas there was very low rate of
incidence of two roots or root canal in the lower canine among
the Chinese! and Saudis®". However, the current study found
a low rate of occurrence of two root or root canals in lower
canine in a sample of Syrian people. According to Sert and
Bayitli,'¥ gender is an important factor for assessing root canal
morphology before treatment. But, other studies considered
that gender affects root length and also the number of lower
canine canals. In those studies, the average length of mandibular
canine root was significantly longer in men than in women.?**
Kayaoglu assessed the effect of age on the number of canals
and found a lower frequency of two root canals being detected
among older patients because of continuous dentin deposition
by odontoblasts after eruption that may totally obliterate the

canal space in older patients."

A mandibular canine with two roots can present bifurcation at
different root levels. It has been found that the bifurcation point
in two-rooted canines was mostly located at the middle third of
the root followed by the apical third and coronal third.”" This
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unusual situation may imply difficulties to clinicians during
endodontic treatment. When the division is located apically,
there is a higher degree of difficulty during the localization and
mechanical preparation of the root canals. In contrast, when the
division is located more cervically, there are increased risks of
perforating the bifurcation during the search for the additional
canal. In this case, the clinician may need to modify the coronal
access. Additionally, it is helpful to use magnification tools,
such as an endodontic microscope, to facilitate access cavity
preparation, location, and negotiation of the root canal system.

Conclusion

Within the limitations of this study, it can be concluded that:

I. Most mandibular canines had one root with Type I
configuration. But, the clinicians should be aware of the
likelihood of extra root or root canal presence in lower
canines, which leads to endodontic therapy failure if it does
not treat.

II. CBCT has become a successful tool to explore and
understand the anatomical and morphological characteristics
of the root canal system.

III. Clinically, it is advised to use magnification tools like an
endodontic microscope during management of lower canine
with extra root or root canal as it facilitates finding hidden
and accessory canals without excessive removal of tooth
structure.
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