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Abstract

Background: Understanding the morphology of the root canal is crucial for successful root
canal treatment (CBCT), which is the most effective method for detecting canal anatomy and
morphology. This study aimed to investigate the root canal morphology of maxillary premolars
using CBCT.

Methods: Overall, 71 CBCT images, comprising 97 maxillary first and 94 maxillary second
premolars, were analyzed in the current study. Various sections of the CBCT images were
examined to gather information on the roots, canals per root, and canal types, categorized using
Vertucci’s classification. Statistical analysis was conducted using independent t-tests and Mann-
Whitney tests (P<0.05).

Results: The first premolars with a single canal had a frequency of 51.5%, while those with two
canals had a frequency of 87.6%. For the second premolars, the occurrence of a single canal
was over 85%, and for two canals, it was 69.1%. In maxillary first and second premolars, the
predominant canal type was type | as per Vertucci’s classification. In terms of root and canal
symmetry, about 83.7% and 91.89% of the first premolars exhibited symmetry, with 93.1% and
72.41% of second premolars displaying comparable levels of symmetry.

Conclusion: The findings indicated that single-rooted second and double-rooted first premolars
were more common in the studied Iranian population. However, the occurrence of three-rooted
maxillary first premolars is very low. In terms of Vertucci’s classification, the prevailing canal
types were type llI, I, and IV in maxillary first premolars and type Ill, I, and I in maxillary second
premolars.

Keywords: Cone-beam computed tomography, Maxilla, Root canal

Please cite this article as follows: Safaee A, Jafarzadeh Bakooei H, Bagherpour A, Noorbakhsh SAA, Zare M, Soheyli M. Evaluation of
Morphology of Maxillary Premolar Roots and Canals Using Cone-Beam Computed Tomography in Northeastern Iran. Avicenna J Dent Res.
2025;17(2):x-x. doi:10.34172/ajdr.2135

Background

affect the variability in root and canal numbers, with an

The effectiveness of dental procedures can be improved if
dentists have detailed knowledge of the internal anatomy
of the teeth. This knowledge helps perform root canal
therapy with accurate orifice identification, enabling
proper cleaning, shaping, and successful irrigation of the
root canals to avoid treatment complications (1). The
endodontic treatment of maxillary premolars is complex
due to the varying number of roots, canals,and morphology
of the pulp chamber. Genetic factors and ethnicity may

increased incidence of extra roots and canals found in
Chinese, Australian, and African populations (2).

The widely used Vertucci classification defines eight
different canal configurations. Type I has a single canal
from the pulp chamber to the apex. Type II has two
converging canals in the apical region. Type III comprises
a single canal that branches from the pulp chamber,
reunites, and converges at the apex. Type IV consists of
two separate canals from the chamber to the apex. Type V
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shows one canal with branches near the apex. Type VI has
two canals that unite in the middle of the root and then
separate at the apex. Type VII has one canal that branches
both in the ventricle and in the apical region. Type VIII
consists of three canals that extend from the chamber to
the apex (3).

Radiographs, which are commonly utilized to assess the
internal anatomy of teeth, have limited value for diagnosis
due to the superimposition of different structures in two-
dimensional (2D) images (4). Periapical radiographs are
frequently employed in clinical practices to examine dental
anatomy. These images are usually taken before, during,
and after root canal treatments to gather information about
teeth with endodontic problems (5). The reliability related
to the diagnosis of the number of canals is limited by the
overlap and poor quality of periapical radiographs (6).

Cone-beam computed tomography (CBCT) is a
3D radiographic imaging technique that has gained
considerable popularity in dental radiology over the
past two decades. CBCT overcomes the limitations of
2D imaging and provides a precise image of the jawbone
and surrounding tissue. One of the key strengths of
CBCT imaging is its ability to generate various 3D
images and format volumetric image data on multiple
planes (7). Studies have demonstrated that the number
and configuration of root canals in maxillary premolars
exhibit significant variability influenced by factors such as
ethnicity, age, gender, and the study methodology (in vivo
versus in vitro). The root canal anatomy and morphology
of maxillary premolars can be remarkably complex and
diverse. Considering these factors and the inherent
advantages of CBCT in evaluating root canal anatomy
and endodontic treatment planning, this study seeks to
investigate the root and canal anatomy and morphology
of maxillary premolars in a northeast Iranian population
using CBCT imaging.

Materials and Methods

The present descriptive cross-sectional study was
approved by the Ethics Committee of the School of
Dentistry, Mashhad University of Medical Sciences
(Ethical code IR.MUMS.SD.REC.1394.305).

CBCT scans obtained using Classic Planmeca Promax
(Finland, Helsinki) with an 8 x 8-inch field of view and
a power of 54 to 84 kVp were randomly selected from
patients referred to the Radiology Department of the
Mashhad School of Dentistry between 2016 and 2017 for
diagnostic purposes per physician’s referral. The samples
meeting the inclusion criteria included those showing
developed and visible roots on at least one side of the
maxillary first or second premolars, with adequate image
quality for precise diagnosis. On the other hand, the
samples were excluded from the study if they exhibited
poor image definition (because of misinterpretation of
the root canal anatomy), undeveloped roots (it can result
in atypical canal morphology, which is not representative
of the general population), or root canal calcification

(it can obscure the canal space, making it difficult to
accurately assess the canal configuration). Moreover, they
were excluded if they represented post/core restoration
(it can block the view of the root canal system, leading
to incomplete or inaccurate assessments) or internal and
external resorption (resorptive defects can alter the natural
anatomy, making it difficult to apply the classification
system). The maxillary first and second premolars were
examined in different sections of the CBCT images using
Planmeca Romexis Viewer 3.8.0.R software on a personal
computer.

CBCT images were assessed by a postgraduate student
of oral and maxillofacial radiology under the supervision
of an oral and maxillofacial radiologist and an endodontist
in axial planes from the pulp chamber bottom to the root
apex. The examination involved scrolling through these
planes. If uncertainty arose regarding the pulp chamber’s
position, alternative planes were utilized to determine
its exact location. Data on root number, canal count per
root, and canal classification were recorded according
to Vertucci’s system (Figure 1). The analysis included
the number of roots and canals and the type of canals in
each tooth, as well as an assessment of symmetry between
the left and right sides when maxillary premolars were
present bilaterally.

The obtained data were statistically analyzed using
SPSS software (version 20). Descriptive statistics were
utilized to describe the frequency and distribution of each
canal type. In addition, cross-tabulations were employed
to assess the concordance in the number of roots, the
number of root canals, and root canal morphology
between the left and right sides. The Mann-Whitney test
was also applied to compare the prevalence of the different
types of canals between the two sides and between the two
genders. A significance level of less than 0.05 was taken
into consideration.

Results
This study included 71 CBCT images of 71 patients
with at least one maxillary first or second premolar. The
study population consisted of 34 males with a mean age
of 41.91+16.13 years and 36 females with a mean age of
39.86+13.16 years and one male patient of unknown age.
Based on the results (Table 1), the frequencies of single-
rooted teeth in the first and second premolar groups were
51.5% and more than 85%, respectively.
The results (Tables 1 and 2) showed no significant
difference in the number of roots and canals between the
two genders in all the first and second premolars.

Frequency of Canal Morphology

Table 3 provides the data related to the canal morphology

according to tooth and root type. Among the examined

samples, three maxillary first premolars exhibited three

roots, and their canals were classified as Vertucci type 1.
The findings (Table 3) indicated that the most prevalent

root canal morphologyin single-rooted first premolars was
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type I1I in males and type IV in females. In single-rooted
second premolars, the most common canal morphology
was type I in both males and females, followed by type
III. The most prevalent canal morphology observed in the
buccal roots of maxillary first and second premolars with
two roots was Vertucci type I, regardless of gender.

According to the results (Table 4), the morphology of
all palatal roots of maxillary premolars that had two roots
was Vertucci type I. The most common canal morphology
in the maxillary first and second premolars was Vertucci
type L. Types VII and VIII were not observed in the first
premolars. Types VI and VIII were also not detected in
the second premolars.

Evaluation of the Symmetry Between the Right and Left
Teeth in the Examined Samples

A total of 191 teeth from 71 patients underwent
assessment. Among these patients, 44 had matching
maxillary premolars on both sides, suitable for similarity
analysis. Cross-tabulations were used to study root
number, root canal number, and root canal morphology
similarity.

Table 1. Frequency of Number of Roots by Tooth Type and Gender

Number of Frequency

Tooth Type Gender Roots %) P Value
o
Single 21 (47.7)
Male Double 20 (45.5)
Number of roots Triple 3 (6.8)
of maxillary first 0.05
premolar Single 29 (54.7)
Female Double 24 (45.3)
Triple 0(0)
Single 36 (87.8)
Male Double 5(12.2)
Number of roots Triple 0(0)
of maxillary ) 0.39
second premolar Single 44 (83.0)
Female Double 9(17.0)
Triple 0 (0)

Table 2. Frequency of Number of Root Canals by Tooth Type and Gender

Number of o
Tooth Type Gender Root Canals Frequency (%) P Value
Single 2 (4.5)
Male Double 38 (86.4)
Number of root )
canals of the Triple 409.1) o
maxillary first Single 4(7.5) ’
premolar
Female Double 47 (88.7)
Triple 2(3.8)
Single 14 (34.1)
Male Double 27 (65.9)
Number of )
root canals of Triple 00 0.50
the maxillary Single 15 (28.3)
second premolar
Female Double 38(71.7)
Triple 0(0)

Maxillary premolars roots and canals morphology

Comparison of the Symmetry of the Number of Roots of
the First and Second Premolars in the Maxilla on the Left
and Right Side in Both Genders

According to Table 5, symmetry was observed in 12 out
of 16 upper first premolars in males (75%) and in 19 out
of 21 in females (90%). In addition, it was found in all
11 pairs of maxillary second premolars in males (100%)
and in 16 out of 18 pairs in females (88%), suggesting that
symmetry in the number of maxillary second premolars
roots is more common in males.

Comparison of Symmetry in the Number of Root Canals
of the Left and Right First and Second Premolars in Both
Genders

Symmetry in the number of root canals in maxillary

Table 3. Morphology of Root Canals by Gender and Tooth Type

Root Canal o
Tooth Type Gender Morphology Frequency (%)
Vertucci 1 3(14.3)
Vertucci 2 4 (19.0)
Male Vertucci 3 7 (33.3)
Vertucci 4 4 (19.0)
Vertucci 5 3(14.3)
Single root maxillary first Vertucci 1 3(103)
premolar
Vertucci 2 4(13.8)
Vertucci 3 6 (20.7)
Female
Vertucci 4 9 (31.0)
Vertucci 5 6 (20.7)
Vertucci 6 1(3.4)
Vertucci 1 14 (38.9)
Vertucci 2 8(22.2)
Male Vertucci 3 8(22.2)
Vertucci 5 2(5.6)
Vertucci 7 4(11.1)
Single root maxillary Vertuce 1 15 34.1)
second premolar
Vertucci 2 3(6.8)
Vertucci 3 20 (45.5)
Female
Vertucci 4 1(2.3)
Vertucci 5 4(9.4)
Vertucci 7 1(2.3)
Vertucci 1 18 (90.0)
Male
. § Vertucci 5 2 (10.0)
Double root maxillary first
premolar Vertucci 1 22 (91.7)
(buccal root) .
Female Vertucci 5 1(4.2)
Vertucci 6 14.2)
Double root maxillary Male Vertucci 1 5 (100.0)
second premolar
(buccal root) Female Vertucci 1 9 (100.0)
Double root maxillary first  Male Vertucci 1 20 (100.0)
premolar
(pa[ata] root) Female Vertucci 1 24 (100.0)
Double root maxillary Male Vertucci 1 5 (100.0)
second premolar
(palatal root) Female Vertucci 1 9 (100.0)
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Table 4. Frequency of Canal Morphology Types Regardless of Gender

Frequency in Single

Frequency in Double

Frequency in Triple

Tooth Type Canal Morphology Roots Roots Roots Total (%)
Vertucci 1 6 40 3 49 (50.5)
Vertucci 2 8 0 0 8(8.2)
Vertucci 3 13 0 0 13 (13.4)
Vertucci 4 13 0 0 13 (13.4)
Maxillary first premolar
Vertucci 5 9 3 0 12 (12.3)
Vertucci 6 1 1 0 2(2.0)
Vertucci 7 0 0 0 0(0)
Total 50 44 3 97 (100)
Vertucci 1 29 14 0 43 (45.7)
Vertucci 2 11 0 0 11(11.7)
Vertucci 3 28 0 0 28 (29.8)
Maxillary second Vertucci 4 1 0 0 1(1.0
premolar Vertucci 5 6 0 0 6(6.4)
Vertucci 6 0 0 0 0(0)
Vertucci 7 5 0 0 5(5.3)
Total 80 14 0 94 (100)

Figure 1. Vertucci’s Classification of Root Canal Morphology in Samples Studied at Different Axial Sections (From a to d): Near the Floor of the Pulp Chamber
(a), Slightly Below the Pulp Chamber (b), Around the Middle of the Root (c), Near the Root End (d), and The Coronal Section of Each Premolar (Cr)

first premolars was observed in 15 out of 16 cases in
males (93%) and in 19 out of 21 cases in females (90%).
Similarly, symmetry in the number of root canals in the
maxillary second premolars was found in 7 out of 11
cases in males (63%) and in 14 out of 18 cases in females
(77%), demonstrating that symmetry in the number of
root canals in the maxillary second premolars is more
prevalent in females (Table 6).

Comparison of the Symmetry of the Morphology of
the Root Canals of the Left and Right First and Second
Premolars in Both Genders
Given the analogous morphology of all root canals in the
palatal roots of multi-rooted teeth, only the buccal roots
were subjected to comparative analysis.

Based on the data (Table 7), 11 out of 16 male cases (68%)
and 15 out of 21 female cases (71%) showed symmetry
in maxillary first premolars’ root canal morphology.
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Table 5. Cross-Tabulations of the Symmetry of the Number of Roots in the Right and Left First and Second Premolars in Both Genders

Number of Maxillary Left Premolar Roots (First or Second)

Tooth Type Gender Number of Roots Total
Single Roots Double Roots Triple Roots
Single roots 5 2 0 7
Double Roots 1 6 1 8
Male
Triple roots 0 0 1 1
The right maxillary Total 6 8 2 16
first premolar
Single roots 9 1 0 10
Female Double Roots 1 10 0 11
Total 10 11 0 21
Single roots 10 0 0 10
Male Double Roots 0 1 0 1
The right maxillary Total 10 1 0 1
second premolar Single roots 13 1 0 14
Female Double roots 1 3 0 4
Total 14 4 0 18
Table 6. Symmetrical Cross-Tabulation of the Number of Root Canals of the Right and Left Premolars in Both Genders
Number of Root Number of Maxillary Left Premolar Root Canal (First or Second)
Tooth Type Gender Canal Total
anals One Root Canal Two Root Canals Three Root Canals
Two root canals 0 13 0 13
Male Three root canals 0 1 2 3
Total 0 14 2 16
The gttty One root canal 1 0 0 1
first premolar
Two root canals 0 18 1 19
Female
Three root canals 0 1 0 1
Total 1 19 1 21
One root canal 1 2 0 3
Male Two root canals 2 6 0 8
The right maxillary Total 3 8 0 "
second premolar One root canal 3 3 0 6
Female Two root canals 1 11 0 12
Total 4 14 0 18

Furthermore, for maxillary second premolars, 6 out of
11 male cases (54%) and 11 out of 18 female cases (61%)
exhibited symmetry, indicating a higher prevalence of this
trait in females.

Discussion

In this study, single-rooted first premolars had a
frequency of 51.5%, while second premolars were more
than 85% single-rooted. The occurrence of two canals was
87.6% in first premolars and 69.1% in second premolars.
Only 3 three-root first premolars were found, all with
Vertucci type I canals. In maxillary first premolars, males
and females commonly had types III and IV canals,
respectively, and the overall canal was of type I. For
second premolars, males and females typically had type I
and type III canals, respectively, and type I was the overall
canal. Symmetry in the number of roots and canals was
detected in 83.7% and 91.89% of the first premolars and
93.1% and 72.41% of the second premolars, respectively.

Root canal access is the cornerstone of successful
endodontic treatment, and unfamiliarity with root canal
anatomy can be one of the main reasons for treatment
failure (8). Given the complex anatomy of the maxillary
premolars, this study investigated the anatomy of these
teeth in northeast Iran. CBCT imaging provides a useful
diagnostic tool by offering clinicians 3D information
on root morphology and diversity. Images from axial,
sagittal, and coronal sections are obtained to minimize
the superimposition of anatomical structures, aiding
clinicians in comprehending root canal morphology (7).

In recent years, numerous studies have been conducted
on the anatomy and shape of the dental pulp. It is
important to note that each study has its own set of
limitations and challenges. Conversely, these limitations
result in significant discrepancies regarding the internal
anatomy of teeth. These contradictions can be attributed
to the subject’s race, gender, age, and the nature of the
study (in vivo/in vitro) (9).

Avicenna ] Dent Res. 2025;17(2) | 5
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Table 7. Symmetry Cross-table of Root Canal Morphology in the Right and Left First Premolars in Both Genders

Canal Morphology of Maxillary Left Premolar (First or Second)

Tooth Type Gender Canalh I Total
Morphology  vertucci 1 Vertucci2 ~ Vertucci3  Vertucci4  Vertucci 5  Vertucci 6 Vertucci 7
Vertucci 1 7 1 1 0 1 0 0 10
Vertucci 2 0 1 0 0 0 0 0 1
Vertucci 3 0 0 2 0 0 0 0 2
Male
Vertucci 4 0 0 0 1 1 0 0 2
Vertucci 5 1 0 0 0 0 0 0 1
The right maxillary Total 8 2 3 1 2 0 0 16
first premolar Vertucci 1 10 0 0 0 1 0 0 11
Vertucci 2 0 1 1 0 0 0 0 2
Vertucci 3 0 1 1 0 0 0 0 2
Female
Vertucci 4 0 0 0 1 1 1 0 3
Vertucci 5 1 0 0 2 0 0 0 3
Total 11 2 2 1 4 1 0 21
Vertucci 1 2 0 0 0 1 0 1 4
Vertucci 2 1 2 1 0 0 0 0 4
Vertucci 3 0 0 1 0 0 0 0 1
Male
Vertucci 5 1 0 0 0 0 0 0 1
The right maxillary Vertucci 7 0 0 0 0 0 0 1 1
second premolar Total 4 2 2 0 1 0 2 11
Vertucci 1 7 0 2 0 1 0 0 10
Vertucci 3 1 1 3 0 0 0 1 6
Female
Vertucci 5 0 0 1 0 1 0 0 2
Total 8 1 6 0 2 0 1 18

In a study on premolars from a German population,
Biirklein et al (10) showed that most maxillary first
premolars had two roots (62.4%) and were mainly two-
canal (88.4%). The majority of maxillary second premolars
had a single root (82.6%). The occurrence of two-canal
roots (56.3%) was higher than single-canal roots (43.1%),
consistent with the findings of the current study.

Tafakhori and Rafiei investigated the root canal
morphology of maxillary premolars in southeastern
Iran. According to Vertucci’s classification, types II and
IV were more common in southeastern Iran. The results
of the present study demonstrated that types I, III, and
IV are more common in the root canal of maxillary first
premolars. Similar results were found in the prevalence of
type IV in both studies, but the difference in the prevalence
of the other types was due to the racial difference between
the southeastern and northeastern Iranian populations
(11).

A study conducted by Alqedairi et al revealed that most
first premolars in a Saudi population displayed two roots
(75.1%), while a greater occurrence of single roots was
noted in second premolars (85.2%), which conforms to
the findings of the current study. Type IV Vertucci was
predominant in the first premolars (69.1%), whereas type
I was more prevalent in the second premolars (49.4%).
Various canal types were identified in maxillary premolars,
except for type VII, which was absent in second premolars
(12). In the study performed by Li et al on the Chinese

population, the most common anatomy of maxillary first
and second premolars included a single root with two
canals (58%) and a single root with one canal (50.3%),
respectively, which is in line with the results of the present
study. The predominant canal morphology observed
in maxillary first and second premolars was of type IV
(42.7%) and type I (50.3%), respectively, aligning with the
present study’s results. The study’s authors highlighted
that single-rooted maxillary premolars displayed more
diversity in canal morphology compared to multi-rooted
teeth (13).

Celikten et al, studying the Turkish Cypriot population,
found that types I and IV canals were respectively
predominant in the maxillary first and second premolars,
according to Vertucci’s classification, which corroborates
the results of the current study. Similar to the present
study, just two maxillary first premolars and one maxillary
second premolar represented three roots, all displaying
Vertucci type I canal morphology (14).

De Lima et al, investigating the Brazilian population,
reported a higher prevalence of two roots in maxillary first
premolars and a higher prevalence of one root in maxillary
second premolars. However, our findings showed nearly
equal prevalence of one and two roots in maxillary first
premolars, with a higher prevalence of one root than that
of two roots in maxillary second premolars. Unlike our
study, male patients in their study had a higher prevalence
of two roots compared to female patients. They concluded
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that types IV and I were more common in maxillary first
and second premolars, respectively (15), which matches
our results.

In their study on the Egyptian population, Saber et al
found that more than half of the maxillary first premolars
exhibited two roots, while the majority of maxillary second
premolars displayed a single root (16). In contrast to the
present study, the most common canal type in maxillary
first and second premolars, according to Vertucci’s
classification, was type IV in the aforementioned study.

Studies conducted in China (13), Saudi Arabia
(12), Egypt (16), Turkey (14), and northeastern Iran
(the present study) have consistently demonstrated a
predominantly single-rooted, single-canal morphology
for maxillary second premolars, suggesting a notable
degree of anatomical similarity for this tooth across
diverse populations.

Conversely, maxillary first premolars represent
greater inter-population variability in root and canal
configurations. For instance, two-rootedness is a more
prevalent characteristic in populations from China (13)
and northeastern Iran, whereas studies in Saudi Arabia
(12) and Egypt (16) have reported Vertucci type IV canal
configurations to be more common. These differences
may be attributed to a complex interplay of racial, genetic,
and geographical factors.

Across the majority of studies, with the notable
exceptions of those conducted in Saudi Arabia (12) and
Egypt (16), Vertucci type I canal configuration has been
identified as the most frequent, indicating a degree of
shared root canal anatomy among certain populations.

Martins et al, in their comprehensive, worldwide
cross-sectional study, analyzed the root and root canal
characteristics of 26,400 maxillary premolars utilizing
CBCT and found a general trend of fewer roots and
root canals in Asian populations compared to a higher
prevalence in European populations (17).

Collectively, these comparative analyses revealed that
while certain anatomical patterns are conserved across
populations, significant variations also exist, underscoring
the importance of considering population-specific
anatomical data in the context of endodontic treatment
planning.

Differences in the study results may stem from a variety
of factors, such as race, genetics, and how root canal
morphology is documented. Some studies classify two-
rooted teeth with two canals as type IV (10,12,13,18),
unlike Vertucci’s definition, where type IV refers to two
canals within one root. Considering one canal in each root
as Type I may yield similar results to those of other studies.
The absence of Vertucci type VIII in this study contrasts
with the results of previous studies (10,12,13,18), possibly
due to variations in applying Vertucci’s classification
system. For instance, Abella et al, studying the Spanish
population, classified three-rooted teeth with three canals
as type VIII (18), whereas our study categorized them as

type L.

Maxillary premolars roots and canals morphology

Our findings confirmed that the highest root and root
canal number symmetry in maxillary first premolars was
observed in females. Conversely, in maxillary second
premolars, the greatest root number symmetry was found
in males, with females exhibiting the highest symmetry
in root canal numbers. The maxillary first and second
premolars of females showed the greatest symmetry in
root canal morphology. Based on the results, symmetry
was detected in 31, 34, and 26 pairs of maxillary first
premolars for the number of roots, number of root canals,
and canal morphology, respectively. It was also observed
in 27, 21, and 17 pairs of 29 pairs of maxillary second
premolars. A few studies have focused on the symmetry of
root number and root canal type. In the study conducted
by Tian et al on the Chinese population, 38 out of 59
pairs of maxillary first premolars displayed symmetrical
anatomical patterns for both root number and root
canal type (5). Similarly, Li et al, exploring root and root
canal symmetry in maxillary premolars, reported 80.2%
symmetry in both canal and root numbers in maxillary
first premolars. The symmetry rates were 81.8% for the
maxillary second premolars (13). Our research found
that the symmetry in root and canal numbers was 83.8%
and 72.4% for the first and second maxillary premolars,
indicating a similarity between the Chinese and Iranian
populations in root and canal symmetry, likely due to
their Asian ancestry. The observed symmetry in maxillary
premolar anatomy may offer clinicians a predictive tool
for anticipating the contralateral tooth’s morphology,
potentially minimizing the necessity for additional
imaging. However, practitioners should exercise caution
against undue reliance on this symmetry, as significant
bilateral variations can occur.

These findings underscore the importance of employing
advanced imaging modalities, such as CBCT, for the
accurate diagnosis and treatment of complex root canal
systems, especially in populations exhibiting significant
variability in dental anatomy. Clinicians should be
cognizant of the potential influence of ethnic and genetic
factors on root canal morphology, as these variations may
impact treatment efficacy and prognosis.

Conclusion

The study highlights that endodontists and dentists can
gain valuable insights into the anatomy of maxillary
premolar canals using CBCT scans. It is crucial to focus
on the precise details of maxillary premolars’ anatomy
during dental procedures. The varied anatomy of these
root canals can be better addressed with CBCT technology,
overcoming the constraints of 2D images in root canal
treatments. Considering how race impacts the diversity
of root canal configurations, utilizing such imaging may
decrease failures in endodontic procedures.
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