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Abstract

Background and objectives: The mandibular first molars have a variety of abnormal canal
morphologies; many authors have researched the frequency of these anatomical variants and their
relationship to gender. The objective of this study is to analyze root canal morphology using Cone-
Beam Computed Tomography in Erbil population.

Method: This retrospective study, conducted in Erbil in the Kurdistan region of Iraq from January
2023 to January 2024, evaluates Cone-Beam Computed Tomography images of 100 mandibular
first molars. The evaluation focused on the following details: the number of roots, the number of
apical foramina, the frequency distribution of root canal configurations based on Vertucci’s
classification, and the frequency of occurrence of both the middle mesial canal and radix
entomolaris.

Result: The study included 100 patients. The middle mesial canal was present in 3.7% of patients
under 30 years old, compared with 2.2% of those aged 30 years or older (p = 1.000). Four out of
100 patients (4%) had three roots, while the remaining patients had two roots. Only 4% of the
sample exhibited radix entomolaris.

Conclusion: Mandibular first molars typically have two main roots. Type I is the most common
shape for distal canal, while for the mesial canal, type II, IV are more common, with middle-aged
individuals showing a higher frequency of middle mesial canals. Variation also occurs in root
number, apical foramina presence, extra roots and different canal configuration.
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Introduction

An extensive understanding of the anatomy
and morphology of the root canal, as well as
how these vary within normal ranges, is
necessary for the successful outcome of an
endodontic procedure. Anatomical
abnormalities in the root and root canal
system might present a significant
endodontic difficulty to dentists practicing
dentistry. Therefore, in order to prevent
potential difficulties and unwanted failures
during endodontic procedures, a detailed
study of their anatomy and variations is
crucial.! The number of root and root canal
configuration classification systems
proposed by Weine and Vertucci The
mandibular molars have a variety of
abnormal canal morphologies, the most
prevalent of which are an extra distolingual
root and canal.>* and a third canal in the
mesial root known as middle mesial canal
(MMC) Vertucci and William.>¢ as well as
Barker et al Previous studies have reported a
frequency of this canal ranging from 0.26—
46.15 when endodontic treatment is required,
and this additional canal has gotten extra
care.”” The prevalence of radix entomolaris
(RE) varies throughout populations. (RE)s
are more common in people of Mongoloid
descent Chinese, Taiwanese, and Korean
populations, for instance.!®!'* Even though
East Asia is where they are usually found.'®!*
The arteries and nerve fibers supplying the
pulp and periodontal ligament are found in
the apical foramen (AF) aperture, which is
the apical third of the tooth root's external
surface.!> Kyaw et al., reported that the
mesiobuccal canal had 1-6 foramina, while
mesiolingual canals had 1-4 foramina.'®
Cone-Beam Computed Tomography (CBCT)
1S a consistent, non-invasive, and non-
destructive technique that when combined
with 3D software imaging, is now thought to
be the most precise method of examining the
morphology of root canal systems. Cone
beam computed tomography is advantageous

because it is less expensive, requires less
space, has a limited field of view, shorter
scanning time and most importantly, Cone
beam computed tomography provides a
reduced average radiation dosage compared
to CT scans.!” It offers a high-resolution
depiction of the tooth morphological
structure and proves to be an invaluable
information resource for practitioner.'® This
study aimed to investigate the root canal
morphology and configuration of mandibular
first molar (MFM) teeth in the Erbil city
population of Iraq using (CBCT), it provides
critical insights into the root canal
morphology of mandibular first molars,
aiding clinicians in anticipating anatomical
variations during endodontic treatment. By
using CBCT, practitioners gain precise, high-
resolution views of complex canal structures,
reducing the risk of missed canals and
improving treatment success rates.

Patients and methods

One hundred (CBCT) images of the MFM
(left and right) from Erbil residents who
underwent CBCT exams as part of their
dental checkup, diagnosis, or treatment
planning between January 2020 and January
2023 are included in this retrospective cross-
sectional study. This work was submitted to
the Kurdistan Higher Council of Medical
Specialties for ethical and scientific approval.
The study was conducted at Diamond Private
Dental Polyclinic in Erbil, in the Kurdistan
region of Iraq, from January 2023 to January
2024. The inclusion criteria include:
mandibular first molar with complete root
formation, intact roots without fractures or
cracks, mandibular first molar without
periapical lesions and Cone-Beam Computed
Tomography images of good quality and
without any artifacts. Exclusion criteria:
Metallic restoration, previous root canal
treatment, posts or crown restorations,
external or internal Root resorption, evidence
of periapical surgery canal calcification, any
developmental anomalies, and orthodontic
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brackets and bands. Age and gender
information’s are provided from the data
archives from Diamond Private Dental
Polyclinic. Rolling the toolbar gently from
the pulp chamber to the apex allows for the
examination of serial axial, coronal, and
sagittal views of (CBCT) pictures until a
diagnosis is agreed upon for each instance.
The evaluation and examination of the root
canal morphology of every mandibular first
molar on the right or left side. The following
factors were investigated: Frequency of
occurrence of (MMC), number of roots,
frequency of occurrence of (RE), number of
(AF), frequency distribution of root canal
configurations defined in accordance with
Vertucci’s classification. 3 The Statistical
Package for Social Sciences (SPSS, version
26) was used to analyze the data. The
proportions of the two study groups were
compared using the chi-square test of
association. When the predicted frequency
(value) of more than 20% of the table's cells
was less than 5, Fisher's exact test was
utilized. A p-value of < 0.05 was considered
statistically significant.

Results

One hundred patients were included in the
study. The mean age was 28.74 years with a
standard deviation (SD) of 7.45 years, a
median of 29 years, and an age range of 16 to
49 years. The largest proportion of the
sample (45%) was aged 20-29 years. Around
two-thirds (62%) of the sample were females.
The right side was studied in 54% of the
patients, whereas the left side was studied in
46% of the sample Table (1). The middle
mesial canal was present in 3.7% of the
patients under 30 years, compared with 2.2%
of those aged > 30 years (p = 1.000). The
presence of the middle mesial canal was
noticed in one male patient (2.6%) and two
female patients (3.2%), and the rate was 3%
in the whole sample. The difference between
males and females was not significant (p =
1.000), as presented in Table (2).

Table (1): Basic characteristics of the studied

sample
No. (%)

Age (years)
<20 9 (9.0)
20-29 45 (45.0)
30-39 37 (37.0)
>40 9 (9.0)
Gender
Male 38 (38.0)
Female 62 (62.0)
Side
Right 54 (54.0)
Left 46 (46.0)
Total 100 (100.0)

Table (2): Occurrence of the middle mesial
canal by age and gender

Middle mesial canal
Present | Absent Total p-value*
No. No. (%) No. (%)
()
Age
<30 2(3.7) | 52(96.3) | 54(100.0)
>30 1(2.2) | 45(97.8) | 46(100.0) | 1.000
Gender
Male 1(2.6) | 37(97.4) | 38(100.0)
Female | 2(3.2) | 60(96.8) | 62(100.0) | 1.000
Total 3(3.0) | 97(97.0) | 100
(100.0)

*Calculated by Fisher’s exact test.

Four out of 100 patients (4%) had three roots
(5.3% among males and 3.2% among
females), and the rest of the patients had two
roots. No significant association was detected
with gender (p = 0.633). Regarding the type
of mesial canal, it was type 2 in 51% of the
patients, and type 4 in 32% of the patients,
but the difference between males and females
was not significant (p = 0.207). More than
two-thirds (67%) of the patients had type 1
distal canal, and the difference was also not
significant (p = 0.645), as presented in Table

3).
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Table (3): Association between the studied
variables with gender

Gender
Male Female Total p-value*
No. (%) No. (%) | No. (%)
Number of roots
2 36 (94.7) 60 (96.8) | 96
(96.0)
3 2(5.3) 2(3.2) 4 (4.0) 0.633
Mesial canal type
1 0(0.0) 232 2 (2.0
2 17 (44.7) 34 (54.8) | 51
(51.0)
3 2 (5.3) 0 (0.0 2 (2.0)
4 15 (39.5) 17(27.4) | 32
(32.0)
6 4(10.5) 9 (14.5) 13 0.207
(13.0)
Distal canal type
1 26 (68.4) 41 (66.1) | 67
(67.0)
2 1 (2.6) 0(0.0) 9 (9.0)
3 1(2.6) 0(0.0) 16
(16.0)
4 1(2.6) 1(1.6) [ 2.0
5 1(2.6) 3(4.8) 4 (4.0)
6 1 (15.8) 7 (11.3) 1(1.0)
7 2(5.3) 10 (16.1) | 1(1.0) 0.645
Total | 38 (100.0) 62 100
(100.0) (100.0)

*Calculated by Fisher’s exact test.

Only 4% of the whole sample had (RE), but
there was no significant difference (p =
0.633) between the rate of males (5.3%) and
that of females (3.2). The same can be applied
to the apical foramen of radix (p = 0.633), as
presented in Table (4).

Table (4): Occurrence of radix entomolaris
by gender

Gender
Male Female Total
No. (%) No. (%) No. (%) p-value**
Radix entomolaris
No 36 (94.7) | 60(96.8) | 96 (96.0)
Yes | 2(5.3) 2(3.2) 4 (4.0) 0.633
Apical foramen of radix
No 36 (94.7) | 60(96.8) | 96 (96.0)
Yes 2 (5.3) 2(3.2) 4 (4.0 0.633
Total | 38 62 100
(100.0) (100.0) (100.0)

**(Calculated by Fisher’s exact test.

One or two mesial foramen was presented in
(70%). The majority (55%) of the whole
sample had one mesial foramen, and the rest
(45%) had two mesial foramina, while one or
two distal foramina was presented in (30%)
the majority (85%) of the whole sample had
one distal foramen, and the rest (15%) had
two distal foramina, Table (5).

Table (5): Number of apical foramina in
mandibular first molars

No. (%)

Mesial foramen number

1 55 (55.0)

2 45 (45.0)
Distal foramen number

1 85 (85.0)

2 15 (15.0)
Total 100 (100.0)

*Calculated by the Chi-square test.

Discussion

This retrospective cross-sectional study
demonstrated the analysis of the morphology
and configuration of root canal of mandibular
first molar by (CBCT). Mandibular first
molars are the permanent teeth that come out
of the mouth first. During the course of their
eruption, these teeth are particularly affected
by cavities and frequently need endodontic
therapy.!” The numerous anatomical
variances provide a technical challenge to
successful endodontic therapy, Cone-Beam
Computed Tomography images offer a
dependable method for identifying complex
canal layouts and instrumenting them later. 2
The extra (MMC) in the mesial root was
found to be more prevalent in middle-aged
groups.”?! The (MMC) has been minimally
studied and shows a widely varying
prevalence across different populations.?? In
this study, results indicate that the (MMC)
was more frequently observed in patients
younger than 30 years compared to those 30
years and older, with no statistically
significant difference. These findings align
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closely with those from a study conducted by
Al Shehadat et al.>* In current study, the
(MMC) was observed in one male patient
(2.6%) and two female patients (3.2%), with
an overall prevalence of about 3% in the
whole sample. This finding contrasts with
several studies showing a higher occurrence
of (MMC) in females than males.?
Additionally, because younger patients
generally have fewer physiological or
pathological pulp calcifications than older
patients, it’s often easier to detect additional
root canals in younger individuals.?
(MFM)generally have two roots, positioned
mesially and distally.?® In the present study,
two-rooted (MFM) were much more
common than three-rooted ones. Most of
these findings align with prior research on
western chines individuals, where two rooted
(MFM) were predominant, with a smaller
proportion exhibiting three
roots.?’ Additionally, a study published in the
journal of endodontics found that both
genders had a high prevalence of two distinct
roots in (MFM) which is consistent with the
findings in our study.”® The result of this
study illustrated that type II configuration
was most common in mesial roots, being
more prevalent females than males, followed
by type IV, which was more frequently
observed in males. This consistent with
studies reported that type II being the most
prevalent followed by type IV.?° However,
unlike the low occurrence of type III and type
V in our community, research by Torres et
al., found a higher prevalence of these
types.® In distal roots, type 1 canal
configuration was the most common.’!
Similarly, in our study, type I arrangement
was most common predominant
configuration in both males and females. As
in previous research, only a small percentage
of Vertucci types II and III were detected.*
The result of current study indicates that the
prevalence of third root RE of (MFM) is 4%,
while no significant difference was found

between males and females, this align with
studies showing no gender-based variation.*’
The presence of third root (RE) can
complicate endodontic treatment and may
increase the risk of treatment failure if a canal
is missed.>* Few researches investigated into
the (AF) of mandibular molars using
(CBCT).* Findings of our study shows that
most mesial roots had one or two foramina,
as did a smaller portion of distal root, another
study similarly found that a single foramen
was common in mesial roots .>®* However, the
findings of the present investigation differ
from those of another study conducted by
Asijaviciené et al., which reported a higher
prevalence of one or two foramina in both
mesial and distal roots.>” Based on the study
performed by Yang et al., states that the
presence of three canals that merge before the
apical foramen and join to form one or two
apical foramina has a minor effect on the
treatment result.*8

Conclusion

Most (MFM) have two roots. For the distal
canal, type I is the most prevalent shape,
while for the mesial canal, type II, IV. Middle
mesial canal has the highest frequency in the
middle-aged group. Regarding the quantity
of roots, occurrence of (AF), additional root,
or  distribution of  various  canal
configurations of (MFM), no discernible
variation was seen between both genders.
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