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ABSTRACT

Introduction: The morphology of the root canal of the first
premolars is not always the same and therefore a good knowledge
of its dental anatomy is essential. Aim: To assess the morphology
of rootsand root canals of mandibular first premolarsina Peruvian
population using cone-beam computed tomography (CBCT).

Materials and Methods: This was a descriptive cross-sec-
tional study. A total of 370 mandibular first premolars fulfilling
the inclusion criteria were evaluated using CBCT, and the number
of roots and root canals, the Vertucci's classification of root canal
configuration, age, sex and side of the tooth were registered.

Results: One and two roots were presented in 96.2% (n=356)
and 3.8% (n=14), respectively, of the mandibular first premolars
analyzed, and one canal was present in 67.6% (n=250) and two
canals in 32.2% (n=119). A type | root canal configuration was
found in 67.6% (n=250) of the cases followed by type V with 26.2%
(n=97). A statistically significant association was found between
the number of roots and canals (p<0.001) and age also had a
significant influence on this variable (p=0.0043).

Conclusions: The presence of one canal in mandibular first
premolars is the most frequent, although there is a considerable
prevalence of two in the population studied. The number of
roots is associated with the number of canals, with age having a
significant influence on these variables.
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RESUMEN

Introduccion: La morfologia del canal radicular de los primeros
premolares no siempre es la misma y por ello es fundamental un
buen conocimiento de su anatomia dental. Objetivo: Evaluar la
morfologia de las raices y conductos radiculares de primeros
premolares mandibulares en una poblacion peruana mediante
tomografia computarizada de haz conico.

Materiales y Métodos: Este fue un estudio transversal des-
criptivo. Se evaluaron mediante tomografias un total de 370
primeros premolares mandibulares que cumplian con los criterios de
inclusion, y se registro el nimero de raices y conductos radiculares,
la clasificacion de Vertucci de la configuracion radicular, la edad, el
sexo y el lado del diente. Se realizaron las pruebas de chi-cuadrado
y una regresion logistica binaria (p<0,05).

Resultado: Se presento una y dos raices en el 96,2% (n=356) y 3,8%
(n=14), respectivamente, de los primeros premolares mandibulares
analizados, y un canal estuvo presente en el 67,6% (n=250) y dos
canales en el 32,2% (n=119). Se encontro una configuracion del conducto
radicular tipo | en el 67,6% (n=250) de los casos seguido del tipo V
con un 26,2% (n=97). Se encontrd una asociacion estadisticamente
significativa entre el nimero de raices y conductos (p<0.001) y la edad
también influyo significativamente en esta variable (p=0.0043).

Conclusion: La presencia de 1 canal en primeros premolares
mandibulares es la mas frecuente, aunque existe una prevalencia
considerable de 2 en la poblacion estudiada. El nimero de raices
esta asociado al nimero de canales, teniendo la edad una influencia
significativa en estas variables.

Palabras Clave: Tomografia Computarizada Cone-Beam;
Primer premolar mandibular; Configuracion de Vertucci; Anatomia,
Radiologia.
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INTRODUCTION

Endodontic treatment aims to treat periapical
disease after complete disinfection and shap-
ing of the root to create a three-dimensional
seal.*®* However, the morphology of the canal
of each tooth is not always the same in every
individual, and therefore good knowledge of
dental anatomy and the different types of cur-
rent imaging exams is essential in order to
achieve an accurate diagnosis and for treatment
planning.®*

The root canal system has a complex anatomy,
varying not only between different teeth but
also between different people.’® According to
the literature, mandibular first premolars are
considered complex teeth to treat endodon-
tically as they are usually expected to have a
single root and a single canal.

However, a simple periapical radiograph prior to
root canal treatmentdoes not allow determination
of the presence of a double canal or other mor-
phological changes due to the overlapping of
images. This is the main disadvantage of 2D
radiographs and may produce complications
before, during and after treatment. Thus, other
imaging methods are needed to allow exami-
nation of the entire anatomy of the tooth and
improve treatment planning. 0-14

A review of the literature showed that in
seven studies the majority of mandibular first
premolars had 1 root and most had 1 root
canal. The Vertucci type | classification was the
most common canal configuration followed
by type V.15-2t Root systems and root canals of
mandibular first premolars have been evaluated
in several studies in different populations and
by different methods of identification.31%22

Most of the samples of extracted teeth were
examined with microtomography, which allows

the morphology of canals to be observed at
a much smaller scale and with a much higher
resolution but with the great disadvantage that
the tooth must be extracted and this method is
only available in a limited number of centers.?®

Recently, cone beam computed tomography
(CBCT) has been increasingly consolidated as
one of the best in vivo imaging tools to examine
root and root canal systems of teeth. It is one of
the most accurate imaging tests in the dental
field and has several advantages that benefit
the clinician and patients compared to other
studies. 43¢

The rationale of this study emphasizes its
clinical implication since endodontists from
this region will understand in greater detail the
anatomy of the root canal of first premolars
to obtain successful endodontic procedures.
Furthermore, the literature review specifically
does not mention the advantage of CBCT over
2D modalities for characterizing the root and
root canal morphology of mandibular first
molars. Therefore, the aim of this study was to
evaluate the root and root canal morphology
of mandibular first premolars in a Peruvian
population using CBCT.

MATERIALS AND METHODS

This was a descriptive, retrospective, cross-sec-
tional study in which the sample was composed
of images of patients attended in a radiological
center in Lima, Peru between the years 2018 and
2020. The present study was approved by the
Ethics Committee of the Universidad Cientifica del
Sur. The sample size was calculated by means of
a pilot test, with a proportion with a confidence
level at 95%, a precision at 5% and a proportion
at 40% were estimated according to the study of
Burklein et al,*® suggesting a sample size of 370
mandibular first premolars.
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CBCT scans with a field of view of 12 cm x 9 cm
were performed in teeth 34 and 44 fulfilling the
inclusion criteria.

Teeth with active orthodontic treatment, with
evident pathologies in the tooth root or with
calcification were excluded. Scans presenting
any type of artifact, movement, premolars with
root canal treatment, pathology, calcification,
trauma or root resorption were discarded. The
tomographic study was carried out with Point
3D Combi 500° equipment [Pointnix, Kuro-Dong,
Kuro-ku, Seoul, Korea].

The parameters of the equipment were 5 mA, 80
kvp, voxel size 0.256 mm, exposuretime 19 seconds
and 180 degrees of rotation. All helical computed
tomography images were performed with low-
dose radiation by a trained medical imaging
technologist and were reviewed by a specialist in
oral and maxillofacial radiology to obtain good
quality images. The volumes were evaluated in
Real Scan software [Version 2.0, Pointnix, Kuro-

Dong,Kuro-ku, Seoul,Korea] on a monitor [LG
20MK400H, China].

In the evaluation, the three spatial planes were
manipulated, starting with the axial plane, since
it is very useful to determine how many roots
the tooth has.
were evaluated from the cervical root third to the

The mandibular first premolars

apical root third with a slice thickness of 1 mm
and a minimum distance of 0.5 mm between each
slice. Then, in the coronal plane the axial axis of
the premolar was fixed by also manipulating the
sagittal plane, corroborated with a transaxial slice
at the level of the mandibular first premolar using
the same parameters as the axial slice in order not
to miss any detail.

Evaluation of all the mandibular first premolars
included the number of roots, number of canals
and the type of canal according to the Vertucci’s
classification of root canal configuration (Figure 1,
Figure2 and Figure 3).11:3!

Figure 1. Scheme of Vertucci’s classification of root canal configuration.
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Figure 2. Axial section of mandibular first premolars showing the root configuration, finding in
some cases a single root (image on the left side, single arrow pointing to it) and in other cases 2
roots (image on the right side, with both arrows pointing to the condition).

Figure 3. Representative images of how trans axial cuts help determine type Il of the Vertucci’s
classification of root canal configuration.

The evaluation of the mandibular first premo-

lars was performed by the researcher and an
experienced radiologist to obtain accurate mea-
surement of the variables in order to achieve
adequate concordance with reliable results.

Statistical analysis

SPSS software for Windows [version 23.0; IBM Corp,
Armonk, NY] was used for statistical analysis. The
intraexaminer agreement was evaluated with the
intraclass correlation coefficient [ICC] and the Kappa
index for quantitative and qualitative variables,
respectively. Values greater than 0.9 were obtained
for all variables.

The descriptive statistic was developed. After
that the chi-square test was used to determine
associations between canal shape and root
morphology of the mandibular first premolars.

Finally, a logistic regression test was performed
to evaluate the presence or absence of a second
root canal taking into account the influence of the
covariates evaluated. Significance was considered
with a p-value <0.05.
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RESULTS

The baseline patient characteristics including
age and sex are presented in Table 1. Of the 370
mandibular first premolars evaluated, 356 (96.2%)
presented a single root and 14 had 2 roots (3.8%).
In addition, 250 premolars (67.6%) had 1 root
canal, while 119 (32.2%) had 2 canals and only
one premolar had 3 root canals (0.3%).

According to Vertucci’s classification there was
a higher frequency of type | premolars (n=250;
67.6%) followed by type V (n=97; 26.2%), with types
I, 11, IV and VIII showing the lowest frequency with
3.8%, 1.6%, 0.5% and 0.3% respectively. (Table 2).

A statistically significant association was found
between the number of roots and the number of
canals (p< 0.001), and most of the premolars with
one root had one canal (70.2%) while most of the
premolars with two roots had two canals (100%)
(Table 3).

When evaluating the influence of age, sex and
side of the dental arch on the number of root
canals present in a mandibular premolar, age
was found to have a significantimpact (p=0.043),
indicating that an increase of one year in age
decreased the possibility of identifying a root
canal by 0.003. (Table 4).

Table 1. Baseline characteristics of the study sample.

Age
Standard
Sex n Mean Deviation Minimum Maximum
Male 64 42.84 15.31 18 77
Female 121 40.31 14.91 18 76
Total 185
Table 2. Characteristics of the root morphology of the study sample.
Number of Roots n %
1 356 96.2
2 14 3.8
Total 370 100.0
Number of Canals n %
1 250 67.6
2 119 32.2
3 1 0.3
Total 370 100.0
Vertucci’s classification of n (Single and %
root canal configuration 2-rooted premolars)
| 250 67.6
I 6 1.6
1 14 3.8
% 2 0.5
Vv 97 26.2
VI 0 0.0
VIl 0 0.0
Vil 1 0.3
Total 370 100.0
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Table 3. Association between the number of roots and the number
of root canals in the study sample.

Number of root canals

One Two Three Total

Number of roots One n 250 105 1 356
% 70.2 29.5 0.3 100.0

Two n 0 14 0 14

% 0.0 100 0.0 100.0

Total n 250 119 1 370
% 67.6 32.2 0.3 100.0

p< 0.001, Chi-Square Test
DISCUSSION As in previous reports,®811 32.2% of premolars

Dentists often consider that first mandibular
premolars do not present major complications
in root canal treatment. However, in clinical
practice the presence of more than one root
in these pieces has been reported with a
consequentincrease in the number of canals.?32
Although several studies have reported these
findings in different countries,®**22 there are no
reports in a Peruvian population and only few in
Latin-American populations.

Diagnostic imaging is of great importance in
dental practice and CBCT is an essential tool
for root and canal morphology evaluations
of dental pieces since a more complete and
accurate examination, which determines the
exact number and root configuration can be
done only using CBCT.32

In the present study 370 mandibular first pre-
molars were evaluated, finding a higher frequency
of 96.2% of single root teeth, which is similar to
the majority of studies,®»®4¢ and with 3.8% of
teeth with 2 roots, similar to data reported by
other authors,®® being less frequent the finding
of lower first premolars with more than one root.
Regarding the number of canals, in the present
study the majority of premolars presented only one
canal [67.6%)] similar to previous studies.13:14:16:17
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presented two canals. Only one case
representing 0.3% of the sample presented 3
canals. In this respect, one studyl3 found a
frequency of three canals in premolars ranging

from 0 to 2%.

have described that
genetic and racial variation can affect the

Some studies, #4878

anatomy and morphology of a root canal.
African Americans have a higher percentage
[33%] of lower first premolars with more
than one canal.*® Several other studies have
reported higher frequencies of additional
root canals and number of roots in Chinese,
Australian and sub-Saharan African popula-
tions. 1-46-8:13:14 |n contrast, Eurasian, Japanese
and Arctic American populations had lower
frequencies of the number of root canals.*?

According to Vertucci’s classification, in the
present study, the majority of root canals
(67.6%) presented a type | configuration. Simi-
lar studies have reported a frequency of type
| configuration of 70% to 78%.%*¢ The second
most frequent configuration was type V with
26.2% as reported in previous studies.t:37?
Unlike most studies, Birklein et al.,*® reported a
higher frequency of type V with 55.7% followed
by type | with 21.9%.
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Usually, the mandibular first premolars pre-
sent a low frequency of more than two canals.
When the two-dimensional radiographs gene-
rate doubts in relation to the presence of
accessory canals, consultation with an oral and
maxillofacial radiologist is recommended for in-
depth study. In these cases, the use of CBCT is
recommended due to its evident advantages.3®

The frequency of 32.2% of premolars with 2
canals should be considered during the diag-
nosis and treatment of these teeth. All these
anatomical considerations must be considered
by Latin American endodontists when treating
mandibular first premolars. However, more
studies on this topic must be carried out. Finally,
although the voxel size can be considered a
limitation of our study, we used exams from
the patients” files. They were acquired with
voxel size 0.256mm, exposure time 19 seconds
and 180 degrees of rotation, hence low dose
radiation, following ALADA principle. Future
studies in similar populations using smaller
fields and voxel sizes should be performed to
confirm our results. Other Anatomy studies used
smaller voxels and did not find a difference.®%%°

Finally, when we evaluated the influence of
age, sex, and side of the dental arch on the
number of root canals present in a mandibular
first premolar, it was found that only age had a
significant impact, indicating that an increase of
one year with age decreased. the possibility of
identifying a root canal at 0.003, this situation is
probably due to the greater calcification of the
root canals overtime, which makes theirlocation
along their trajectory more difficult. All these
findings should be considered by endodontists
in their clinical practice.

CONCLUSION

The presence of 1 root canal in mandibular
first premolars is the most common condition,
although there is a prevalence to consider with 2
root canals.

Likewise, the number of roots in the first man-
dibular premolars is associated with the number
of canals, significantly influencing age which, with
the passage of time, decreases the possibility
of identifying a root canal, probably due to the
greater calcification found in the root canals over
the time.
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