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ARTICLE INFO ABSTRACT

Keywords: Introduction: Cone beam computed tomography (CBCT) plays a significant role in studying the anatomical
CBCT structures of the mandible.

Inferior alveolar canal Aim: This retrospective study aimed to assess the role of CBCT at the pre-assessment stage of mandibular surgery.
Mental foramen Materials and methods: A total of 250 CBCT images were collected. The inferior alveolar canal (IAC) and mental
foramen (MF) were measured bilaterally to the mandibular teeth apexes, including molars, premolars, and ca-
nines, to the buccal, lingual cortical bone, and to the inferior border of the mandible.

Results: There were no differences in the average number of extracted teeth between the right and left sides (P-
value > 0.05, median = three teeth). It was noticed that the average measures of each point of the IAC and MF on
the right side were closely matched to the similar point on the left side (P-value > 0.05). T-tests showed that
there were differences between males and females on the M2 and M3 on the right side (P-value < 0.05) and on
the M1, M2, and M3 on the left side (P-value < 0.05). Using one-way ANOVA tests, results showed that there
were some differences in measures at PO (F = 3.376, P-value = 0.003), P4 (F = 3.782, P-value = 0.001) on the
right side, and at P3 (F = 5.620, P-value = 0.019) on the left side of the mandible.

Conclusions: There were no significant differences in IAC and MF positions between the right and left sides.
However, between males and females, MF measurements showed significant differences on some points on the
right and left sides. Although the history of extracted teeth showed no statistically significant difference in the
location of IAC and MF, the number of extracted teeth showed an effect in the IAC position on the right and left
sides, but not with the MF.

Dental extraction
Dental implants
Oral surgery

Additionally, a panoramic radiograph does not give accurate details
of the root structures from all views; for example, internal or external
resorption on the palatal aspect of the root; hence another technique is

1. Introduction

For many years, radiological assessment of surgical procedures in the

maxilla or mandible has been routinely carried out by using plain film
such as a panoramic radiograph (Mallya and Lam, 2018). However, it is
worth mentioning that panoramic radiograph only gives a two-
dimensional (2D) view of the teeth and their related vital structures,
such as maxillary sinuses, mandibular canal, and alveolar bone (Mallya
and Lam, 2018).

crucially needed (Marinescu et al., 2019).

Furthermore, a thorough assessment of the condition of the roots of
adjacent teeth may not be achieved through intraoral radiographs,
which have a limited field of view and only show the proximal outline of
the roots, and may fail to show conditions such as root resorption taking
place from the palatal aspect (Follin and Lindvall, 2005). Hence, it has

Abbreviations: cbct, Cone beam computed tomography; CT, Computed tomography; IAC, Inferior alveolar canal; kVp, Kilovoltage peak; MC, Mandibular canal;
MeC, Mental canal; MF, Mental foramen; um, pm; mA, Milliamperes; p-value, Probability value; 3D, Three-dimension; 2D, Two-dimension.
* Corresponding authors at: Department of Dentistry, King Faisal Hospital, Ministry of Health, Makkah, Saudi Arabia.
E-mail addresses: jkensara@moh.gov.sa (J. Kensara), hhabed@uqu.edu.sa (H. Abed).

https://doi.org/10.1016/j.sdentj.2023.10.003

Received 10 July 2023; Received in revised form 2 October 2023; Accepted 3 October 2023

Available online 5 October 2023

1013-9052/© 2023 THE AUTHORS. Published by Elsevier B.V. on behalf of King Saud University. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:jkensara@moh.gov.sa
mailto:hhabed@uqu.edu.sa
www.sciencedirect.com/science/journal/10139052
https://www.ksu.edu.sa
https://www.sciencedirect.com
https://doi.org/10.1016/j.sdentj.2023.10.003
https://doi.org/10.1016/j.sdentj.2023.10.003
https://doi.org/10.1016/j.sdentj.2023.10.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.sdentj.2023.10.003&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

J. Kensara et al.

been recommended to consider using an advanced radiographic tech-
nique such as cone beam computed tomography (CBCT).

There are various benefits of using CBCT when compared to a
panoramic radiograph. For example, CBCT provides multiplane images
of jaws (coronal, axial, and sagittal sections), and enables 3D con-
struction, image manipulation using computer software, linear and
angular measurement, and accurate tracing and highlighting of various
mandibular anatomical structures. These advantages make CBCT the
choice of radiographic technique for most dental specialists employing
CBCT when they develop a treatment plan for patients who require
surgical procedures in the oral and maxillofacial region (Mah and
Hatcher, 2004).

Nerve injury resulting from dental extraction, placement of the
dental implant, bilateral sagittal split osteotomy surgery, or genioplasty
surgery are not uncommon (Morse, 1997). Unfortunately, the treatment
of nerve injury in the jaw area is not always a straightforward task and is
related to several factors, including age and gender, cause of injury,
healing status, and medical history of the patient (Neal and Zuniga,
2022). Treatment of nerve injury is costly due to the time needed for
long-term follow-up, the cost of medication, and the possibility of the
need for further corrective surgery (Van der Cruyssen et al., 2022).
Therefore, it is always crucial to consider all measures that help to
prevent nerve injury prior to surgery involving the mandible and/or
maxilla.

Utilising CBCT has been shown to reduce nerve injury significantly
when compared to a panoramic radiograph (Renton, 2010). Further-
more, CBCT provides 3D views of the object when compared to other
plain radiographs such as panoramic radiographs; hence it improves the
quality of treatment. It has been reported that poor pre-dental surgery
assessments increase the risk of inferior alveolar canal (IAC) and/or
mental foramen (MF) injuries, which necessitates considering an
advanced radiographic technique such as CBCT (Renton, 2010).
Accordingly, this retrospective study aimed to assess the role of CBCT at
the pre-assessment stage of mandibular surgery.

2. Materials and methods
2.1. Study design and setting

This was a five-year retrospective study (March 2016 to April 2020)
of 2000 CBCTs for dental patients who received dental treatment at the
Department of Oral and Maxillofacial Surgery at Riyadh Elm University
(Riyadh, Saudi Arabia). CBCT assessed by a consultant oral and maxil-
lofacial radiologist (RJ) and by a postgraduate resident of oral and
maxillofacial surgery (JK) at Riyadh Elm University (Riyadh, Saudi
Arabia).

2.2. Inclusion and exclusion criteria

CBCTs for all adult patients (male and female) aged eighteen years
and older were included. Additionally, any CBCTs for patients with a
previous neurosensory deficit due to trauma or pathology to the ramus
area, or with a history of trigeminal neuralgia, were excluded. In addi-
tion, CBCTs for patients who had a history of major mandibular sur-
geries such as open reduction and fixation of the mandible were
excluded. Moreover, CBCTs with technical errors or defects were
excluded. For example, CBCTs that did not include the full body of the
mandible or had scattered images due to prosthetic treatment (i.e. crown
or prothesis) were excluded.

2.3. Variables and procedures

This retrospective study had five variables, and these were 1) age of
the patients in years, 2) gender (male or female), 3) variation of the
mandibular canal due to ageing, 4) history of mandibular teeth extrac-
tion, and lastly 5) the number of extracted teeth.
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Patients” demographic data (i.e. age, medical history, and gender)
were retrieved from the patient’s medical records at Riyadh Elm Uni-
versity Dental Hospital (Riyadh, Saudi Arabia), while radiographic im-
ages were recruited from the Radiology Center at the Oral and
Maxillofacial Department at Riyadh Elm University (Riyadh, Saudi
Arabia). A written and verbal consent form was obtained from each
patient before taking CBCT or starting dental treatment at the teaching
hospital for research purposes.

2.4. Measures

All images were taken by the same CBCT machine and were obtained
using recommended exposure and patient positioning protocols (85kVp,
5-7 mA, and 14 s) with a CBCT unit by Sirona Galileos, Germany. Images
were viewed using digital image analysis software (Galaxis 3D imaging
software version 1.9.4497.23802, 2006-2011 Sirona dental system),
which allowed the measurement of the landmarks on 287 pm cuts. IAC
and MF tracing were measured along the path tool, which uses multiple
points in the Galaxis 3D imaging software. Multiple points in many di-
rections on the tracing line of IAC from mandibular foramen to MF were
measured by the measure tool in the Galaxis 3D imaging software in
millimetres. All images were assessed by two assessors. For the sake of
intra-observer reliability, all the measurements were done twice by the
same assessor at different points in time and an average of these values
was considered as the final measurement. The maximum duration for
performing the repetition of measurements was one week for any given
specific measurement.

The points were measured as explained in Figs. 1 and 2:

e PO: Horizontal diameter of IAC on the halfway point of the tracing
line of the IAC course “point on the half of total length of IAC” in
cross-section view.

e P1. Distance measured between the inferior border of IAC to the
inferior border of the mandible on to the halfway point of the tracing
line of the IAC “point on the half of total length of IAC” in cross-
section view.

e P2: Distance measured between the apex of the distal root of the

second molar to the nearest point in the superior border of the IAC in

cross-section view.

P3: Distance measured between the apex of the distal root of the first

molar to the nearest point in the superior border of the IAC in sagittal

view.

e P4: Distance measured between the apex of the second premolar to
the nearest point in the superior border of the IAC in sagittal view.

e P5: Distance measured between the lingual cortical plate to the
nearest point to the halfway point of the tracing line of the IAC
course “point on the half of total length of IAC” in cross-section view.

e P6: Distance measured between the buccal cortical plate to the

nearest point to the halfway point of the tracing line of the IAC

course “point on the half of total length of IAC” in cross-section view.

MO: Maximum vertical height of MF in sagittal view.

M1: Distance measured between the apex of the first premolar to the

nearest point in the superior border of the MF in sagittal view.

e M2: Distance measured between the apex of the canine to the nearest

point in the superior border of the mental canal (MeC) in sagittal

view.

M3: Distance measured between the inferior border of MF to the

inferior border of the mandible in sagittal view.

M4: Distance measured between the lingual cortical plate to the

nearest point in tracing line of MeC in cross-section view.

MS5: Distance measured between the buccal cortical plate to the

nearest point in the tracing line of MeC in cross-section view.

2.5. Sample size calculation

The effect size of this study was calculated using the data from
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Fig. 1. Measurements of inferior alveolar canal (IAC); A) PO, B) P1, C) P2, D) P3, E) P4, F) P5, G) P6, and H) Halfway of the tracing line of IAC.

similar research by Aksoy et al. (2018). The G*Power sample size soft-
ware version 3.1.9.4 was used to compute the sample size. The accept-
able level of significance was set at 0.05, and the power of the study was
set at 80%. With an effect size of 0.364, a minimum sample size per
gender group (i.e. 94 females and 94 males) participants was estimated
for this study. Therefore, the minimum overall sample size was 188
participants. However, our study sample size is 250 which is greater
than the minimum sample size required (N = 188).

2.6. Statistical analysis

Simple descriptive statistics using percentages and frequencies were
used. Means and standard deviations were used to describe averages of
the continuous data (i.e. age, variation of the mandibular canal, and
MF). Chi-squared tests and t-tests or one-way ANOVA tests were used to
assess significant differences between subgroups for the categorical (i.e.
gender, medical history, and history of teeth extraction (yes versus no))
and non-categorical (number of extracted teeth) variables, respectively.
The statistical significance was assumed at a 5% level, and all the ana-
lyses were carried out using IBM SPSS® version 25.0.
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3. Results

Table 1 presents the characteristics of the study’s sample. The
average age of patients of these 250 CBCTs was 44.3 years old (SD =
14.11). The majority of these CBCTs belonged to female patients
(58.8%) versus 41.2% male patients. Most of the CBCTs belonged to fit
and healthy patients (86.8%), followed by diabetic patients (4.8%),
hypertensive patients (2.4%), patients with a high cholesterol level
(2.4%), both diabetic and hypertensive patients (2%), patients with
chronic heart diseases (0.8%) or bronchial asthma (0.8%). Statistical
analyses showed that there were no mandibular variations.

Besides, there was a history of dental extraction on the left side
(88.4%) more than on the right side (86.8%). Statistical analyses showed
there were no differences in the average number of extracted teeth be-
tween the right and left sides (P-value > 0.05, median = three teeth) —
see Fig. 3a and 3b.

Table 2 presents variations of the mandibular canal and MF on the
right and left sides. It was noticed that the average measures of each
point of the mandibular canal on the right side were closely matched to
the similar point on the left side. For example, the average measure of PO
on the right side was 8.82 (SD = 4.2) compared to 8.78 (SD = 3.7) on the
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Fig. 2. Measurements of mental canal and foramen; A) MO, B) M1, C) M2, D) M3, E) M4, and F) M5.

left side; P1 measure on the right side was 6.81 (SD = 2.1) compared to 7
(SD = 2.3) on the left side; P2 measure was 3.70 (SD = 3.0) compared to
3.82 (SD = 3.0); P3 measure on the right side was 4.81 (SD = 3.2)
compared to 4.75 (SD = 3.2) on the left side; P4 measure on the right
side was 4.20 (SD = 2.8) compared to 3.95 (SD = 2.9); P5 measure on
the right side was 3.72 (SD = 1.1) compared to 3.82 (SD = 1.2) on the
left side, and lastly P6 measure on the right side was 5.11 (SD = 1.5)
compared to 4.8 (SD = 1.4). Similarly, it was noticed that the average
measures of each point of the MF on the right side were equivalent to the
similar point on the left side. For example, the MO measure on the right
side was 3.02 (SD = 0.8) compared to 3.09 (SD = 0.9) on the left side;
M1 measure on the right side was 6.63 (SD = 2.7) compared to 6.55 (SD
= 3.0) on the left side; M2 measure on the right side was 9.31 (SD = 3.2)
compared to 9.06 (SD = 3.2) on the left side; M3 measure on the right
side was 11.6 (SD = 3.9) compared to 11.84 (SD = 3.8) on the left side;
M4 measure on the right side was 4.88 (SD = 1.7) compared to 4.96 (SD
= 1.7) on the left side and lastly M5 measure on the right side was 2.92
(SD = 1.0) compared to 2.98 (SD = 0.9) on the left side. Statistical an-
alyses using t-tests showed that there were no significant differences
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found between right and left-side measures (P-value > 0.05).

Table 3 presents the impact of gender on the variations of the
mandibular canal and MF. T-tests showed that there were differences
between males and females on the M2 (M2 measures were 9.26 (SD =
3.5) versus 9.35 (SD = 2.9), P-value = 0.047, respectively) and M3 (M3
measures were 11.56 (SD = 4.5) versus 11.70 (SD = 3.5), P-value =
0.001, respectively) on the right side. Similarly, using t-tests, results
showed that there were differences between males and females on the
M1 (M1 measures were 6.88 (SD = 3.4) versus 6.31 (SD = 2.7), P-value
= 0.003, respectively), M2 (M2 measures were 9.25 (SD = 3.5) versus
8.92 (SD = 3.0), P-value = 0.017, respectively), and M3 (M3 measures
were 12.05 (SD = 4.2) versus 11.70 (SD = 3.4), P-value = 0.048,
respectively) on the left side.

Table 4 presents the impact of the history of dental extraction on the
variations of the mandibular canal and mental foramen. Using t-tests,
results showed that there were no significant differences between the
right and left sides of the mandible after the history of dental extractions
(P-value > 0.05). All measures almost had similar margins.

Table 5 shows the impact of the number of extracted teeth on the
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Table 1
Sample characteristics.
Variable Total
N %
Age (mean; 44.3; SD =
years) 14.11
Gender Male 103 41.2
Female 147 58.8
Medical Medically free 217  86.8
history Diabetes mellitus 12 4.8
Hypertension 6 2.4
High cholesterol 6 2.4
level
Diabetes and 5 2.0
hypertension
Chronic heart 2 0.8
disease
Bronchial asthma 2 0.8
Right Variation of the No 250 100
mandibular canal
Variation of the mental No 250 100
foramen
History of mandibular Yes 217  86.8
teeth extraction No 33 13.2
Number of extracted teeth (Median; number) 3
Left Variation of the No 250 100
mandibular canal
Variation of the mental No 250 100
foramen
History of mandibular Yes 221 884
teeth extraction No 29 11.6

Number of extracted teeth 3
(Median; number)

variations of the mandibular canal and MF. Using one-way ANOVA tests,
results showed that there were some differences in measures between
the right and left sides of the mandible on the number of extracted teeth.
For example, results showed that there were differences on the right side
of the mandible at PO (F = 3.376, P-value = 0.003), and P4 (F = 3.782,
P-value = 0.001). While on the left side of the mandible, results showed
that there was a difference on the left side of the mandible in only one
measure. Using a one-way ANOVA test, results showed that there was a

Normz;l P-P Plot of Number of the extracted teeth - Right
1.

0.8

0.6

0.4

Expected Cum Prob

0.2

0.0
0.0

0.2 0.4 0.6

Observed Cum Prob

0.8 1.0
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difference on the left side at the P3 measure (F = 5.620, P-value
0.019).

4. Discussion

This retrospective study aimed to track and assess IAC and MF po-
sitions in CBCTs in multiple locations. This would provide valuable in-
formation for any dental specialists who employ CBCT in their surgical
procedures. The study has shown a significant difference in some loca-
tions of IAC and MF between males and females bilaterally. In addition,
bony changes due to teeth extraction have an impact on IAC width.

4.1. IAC measures

In our study, the diameter of IAC on the halfway point of the tracing
line of the canal (PO) was 8.82 mm and 8.78 mm on the right and left
sides, respectively. This outcome was different from Gerlach et al.’s

Table 2
Variations of the mandibular canal and mental foramen on the right and left
sides.

Variation of mandibular canal and mental foramen

Right Left

Mean; SD* Mean; SD*
PO 8.82; 4.2 8.78; 3.7
P1 6.81; 2.1 7.00; 2.3
P2 3.70; 3.0 3.82; 3.0
P3 4.81; 3.2 4.75; 3.2
P4 4.20; 2.8 3.95; 2.9
P5 3.72; 1.1 3.82;1.2
P6 5.11; 1.5 4.80; 1.4
MO 3.02; 0.8 3.09; 0.9
M1 6.63; 2.7 6.55; 3.0
M2 9.31; 3.2 9.06; 3.2
M3 11.6; 3.9 11.84; 3.8
M4 4.88; 1.7 4.96; 1.7
M5 2.92;1.0 2.98; 0.9

*No significant differences were found between right and left side measures (P-
value > 0.05).

Nm;mal Q-Q Plot of Number of extracted teeth - Left

Expected Normal Value

0 2 4 6 8

Observed Value

Fig. 3. A: P-P plot of the number of the extracted teeth — right side. Fig. 3b: P-P plot of the number of the extracted teeth — left side.
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Table 3
Impact of gender on the variations of the mandibular canal and the mental foramen.
Right Left
Male mm Female mm P-value* Male mm Female mm P-value
Variation of the mandibular canal and mental foramen PO 9.85; 4.2 8.09; 4.1 0.100 9.09; 3.8 8.57; 3.6 0.469
P1 6.66; 2.2 6.92; 2.0 0.136 7.07; 2.5 6.95; 2.2 0.495
P2 4.41; 3.1 3.20; 2.7 0.098 4.55; 3.0 3.31; 2.8 0.495
P3 5.39; 3.3 4.40; 3.2 0.522 5.36; 3.1 4.32; 3.2 0.993
P4 4.67; 3.0 3.87; 2.6 0.309 4.35; 2.9 3.67; 2.7 0.945
P5 3.43; 0.9 3.93; 1.2 0.104 3.69; 1.1 3.91;1.2 0.274
P6 4.84; 1.5 5.30; 1.4 0.413 4.72; 1.5 4.85; 1.3 0.476
MO 3.18; 0.8 2.92; 0.8 0.600 3.31; 0.9 2.94; 0.8 0.293
M1 7.16; 2.9 6.26; 2.5 0.072 6.88; 3.4 6.31; 2.7 0.003*
M2 9.26; 3.5 9.35; 2.9 0.047 9.25; 3.5 8.92; 3.0 0.017*
M3 11.56; 4.5 11.70; 3.5 0.001 12.05; 4.2 11.70; 3.4 0.048*
M4 4.85; 1.6 4.90; 1.7 0.734 4.88; 1.7 5.02; 1.7 0.936
M5 3.06; 1.1 2.81; 0.9 0.460 3.11; 0.9 2.89; 1.0 0.283
*T-test (P-value < 0.05).
Table 4
Impact of a history of dental extraction on the variations of the mandibular canal and the mental foramen.
Right Left
Dental No dental P- Dentalextraction  No dental P-
extraction extraction value* extraction value*
Variation of mandibular canal and mental PO 8.82; 4.3 8.79; 3.9 0.324 8.73; 3.7 9.15; 3.7 0.989
foramen
P1 6.85; 2.1 6.53; 2.4 0.304 7.04; 2.4 6.70; 2.1 0.291
P2 3.66; 3.0 3.97; 2.8 0.761 3.76; 3.0 4.27; 2.6 0.517
P3 4.70; 3.2 5.56; 3.2 0.742 4.58; 3.2 6.07; 3.3 0.746
P4 4.08; 2.8 4.98; 2.8 0.357 3.85; 2.9 4.71; 2.2 0.372
P5 3.81; 1.1 3.16; 1.1 0.546 3.83; 1.2 3.72; 0.8 0.079
P6 5.12; 1.5 5.06; 1.4 0.964 4.76; 1.4 5.06; 1.6 0.126
MO 3.02; 0.8 3.07; 0.9 0.128 3.09; 0.9 3.16; 0.8 0.511
M1 6.61; 2.5 6.78; 3.4 0.260 6.48; 2.9 7.02; 3.5 0.470
M2 9.25; 3.2 9.77; 3.3 0.677 9.02; 3.2 9.37; 3.6 0.313
M3 11.70; 3.9 11.29; 4.3 0.581 11.82; 3.7 12.03; 4.1 0.844
M4 4.85; 1.7 5.10; 1.7 0.915 4.91; 1.7 5.36; 1.7 0.822
M5 2.91; 0.9 2.95; 1.5 0.094 2.97; 1.0 3.08; 0.9 0.765

*T-test (P-value < 0.05).

Table 5
Impact of the number of extracted teeth on the variations of the mandibular
canal and the mental foramen.

Right Left
F P- F P-
mm value* mm value*
Variation of mandibular canal PO 3.376  0.003 0.314  0.576
and mental foramen
P1 0.723 0.631 0.534 0.466
P2 1.561 0.159 0.682 0.410
P3 2.121 0.052 5.620 0.019
P4 3.782 0.001 2.300 0.131
P5 1.708 0.120 0.235 0.628
P6 0.295 0.939 1.143 0.286
MO 1.503 0.178 0.155 0.694
M1 0.893 0.501 0.806 0.370
M2 1.457 0.194 0.293 0.588
M3 1.306 0.255 0.083 0.774
M4 1.499 0.179 1.761 0.186
M5 0.473 0.828 0.304 0.582

*One-way ANOVA test (P-value < 0.05).

study, which showed the mean of the maximum diameter of MC at 3.19
mm (Gerlach et al., 2014). In addition, Komal et al.’s study showed a
different diameter of MC than the present study. The MC diameter in
Komal et al. was 2.326 mm and 2.28 mm on the right and left side,
respectively (Komal et al., 2020). The differences in measurement were
due to huge variations in sample size and the difference in population
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among studies.

A different measurement was the vertical diameter of IAC to the
inferior border of the mandible (P1). Our study showed a 6.81 mm and
7.00 mm mean distance on the right and left sides, respectively. Ahmed
et al. (2021) reported that the mean of the vertical diameter from the
inferior border of the mandible to IAC was 6.71 mm. On the other hand,
Saeed et al. (2022) showed the mean vertical distance of IAC to the
inferior border of the mandible was 8.32 mm, which was different from
our outcome. The differences were because of the difference in sample
size and population.

Furthermore, our study showed the vertical distances of the superior
border of IAC to the apex of the distal root of the second molar (P2) on
the right and left sides were 3.70 mm and 3.83 mm, respectively. This
outcome was comparable to Biirklein et al.’s (2015) study which showed
that the vertical distances to the second molars on the right and left sides
were 2.7 mm and 2.9 mm, respectively. In addition, there was a com-
parable outcome with Aksoy et al. (2018), who showed that the mean
distance was 4.2 mm on both sides.

On the other hand, the distance of IAC to the apex of the distal root of
the first molar (P3) in this study was 4.81 mm and 4.75 mm on the right
and left sides, respectively. Our findings were similar to Aksoy et al.,
whose study showed the same distance (5.6 + 2.81 mm) bilaterally
(Aksoy et al., 2018), and was also similar to Aljarbou et al. (2019), who
found the distance was 4.28 + 2.12 mm.

In our study, P4, the distance of IAC to the apex of the second pre-
molar on the right and left sides was 4.20 mm and 3.95 mm, respec-
tively. This result was similar to Biirklein et al. (2015), who showed the
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vertical distances were 4.2 + 2.4 mm and 4.3 + 2.3 mm on the right and
left sides, respectively. Also, this was in agreement with Aksoy et al.
(2018), who showed that the distances were 5.19 4 2.9 mm and 5.26 +
2.85 mm on the right and left sides, respectively.

The distance of IAC to the lingual cortical plate (P5) was 3.72 mm,
and 3.82 mm on the right and left sides, respectively. These results were
comparable to Komal et al.’s (2020) study, which found the distance was
4.6 mm bilaterally. This was also like Sghaireen et al.’s (2020) study
with distances of 3.83 + 1.14 mm and 3.73 + 1.14 mm, respectively. In
addition, the distance of IAC to the buccal cortical plate in this study on
the right and left sides were 5.11 mm and 4.80 mm, respectively. Komal
et al. (2020) had a comparable outcome with 5.33 mm on the left side
and 5.02 mm on the right side. Also, Sghaireen et al. (2020) found
almost similar outcomes, where the distances were 5.17 + 1.26 mm and
5.12 + 1.32 mm on the right and left sides, respectively.

4.2. MF measures

The present study showed that the means of the MF vertical height
(MO) diameter were 3.02 mm and 3.09 mm on the right and left sides,
respectively. This outcome was in agreement with Sheikhi et al. (2015),
who had a similar outcome in that the MF mean diameter was 3.59 mm
bilaterally. Also, Nimigean et al. (2022) had a similar outcome, with
their study concluding that the means of the diameters were 3.3 mm and
3.14 mm on the right and left sides, respectively.

The present study measured the distance from the first premolar apex
to the MF (M1) bilaterally on the CBCT. The outcomes were 6.63 mm
and 6.55 mm on the right and left sides, respectively. Aksoy et al. (2018)
had a comparable distance on their retrospective study (5.76 + 2.77
mm, 5.74 + 2.88 mm) on the right and left sides, respectively. On the
other hand, Komal et al. (2020) had different results from our study,
with 2.4 mm and 2.8 mm on the right and left sides, respectively.

In the current study, one of the strongest points was the distance of
the apex of the canine to the anterior loop of the MF (M2). To the au-
thor’s knowledge, this measurement was not reported in the literature
previously. Our study concludes that the distances on the right and left
sides were 9.31 mm and 9.06 mm, respectively.

It is crucial to assess distance between the distance of the apex of the
canine to the anterior loop of the MF as the nerve in this area is at risk of
injury during genioplasty surgery. In a different measurement, the MF
distances to the inferior border of the mandible (M3) in our study were
11.63 mm and 11.84 mm on the right and left sides, respectively.
Mashyakhy et al. (2021) had slightly larger distances than ours. Their
study concluded that the distances of MF to the mandible borders on the
right and left sides were 14.09 + 1.63 mm and 13,97 + 1.53 mm,
respectively. Nimigean et al. (2022) had a similar outcome to ours, with
10.36 mm on the right side, and 10.17 mm on the left side.

For the distance between the MeC and lingual cortical plate (M4),
our study showed the mean distances were 4.88 mm and 4.96 mm on the
right and left sides, respectively. This outcome was similar to Parnia
et al. (2012) who concluded the distances to the lingual plate were 5.2
mm and 4.8 mm on the right and left sides.

To the author’s knowledge, the distance between the MeC and buccal
cortical plate (M5) was not reported in the literature. It is crucial to
assess the distance between MeC and the buccal cortical plate, as the
nerve in this area is at risk of injury during bilateral sagittal split
osteotomy surgery.

4.3. Limitations of the study

Patients’ ethnicity was not included in this study as a variable, and
this is crucial to expand the findings. This study was conducted in a
single centre; hence this is considered as a limitation to this study. In our
study, many samples had multiple partially edentulous areas, and this
would have probably influenced the results of our study since our study
had included the measurements of IAC in the midpoint of the length of
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the canal. The findings of the study related to IAC are inapplicable to the
third molar region.

5. Conclusions

There were no significant differences in IAC and MF positions be-
tween the right and left sides. Besides, between males and females, MF
measurements showed significant differences on only certain points on
the right side (M2, M3) and left (M1, M2, M3), but showed no differ-
ences on IAC measurement. Although the history of extracted teeth
showed no statistically significant difference in the location of IAC and
MEF, the number of extracted teeth showed a significant effect in the IAC
position on the right (PO, P4) and left (P3) sides. On the other hand, the
number of extracted teeth showed no differences in the measurement of
MEF.

6. Future study

In view of the limitations of the present study, we suggest that future
studies should collect the samples from multiple centres so that the re-
sults obtained can be more generalisable and consider an equal sample
size between partially edentulous samples and fully dentate samples.
Lastly, consider the inclusion of the “position of IAC” as one of the pa-
rameters, in the third molar region.
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