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Frequency of accessory mental foramen and
anatomical variability of mental nerve anterior
loop in a Peruvian population: A retrospective

cone-beam computed tomography study.

Frecuencia de foramen mentoniano accesorio y variabilidad anatémica
del asa anterior del nervio mentoniano en una poblacién peruana:
estudio retrospectivo de tomografia computarizada de haz cénico.

Abstract: Objective: To evaluate the frequency of accessory mental
foramen (AMF) and anatomical variants of the mental nerve anterior loop
using cone-beam computed tomography (CBCT) in a Peruvian population.
Material and methods: This retrospective cross-sectional study evaluated
80 hemi-mandibles from 40 subjects using CBCT. The sample included
38 females and 42 males, with an average age of 25+4.45 years. A 3D
multi-planar reconstruction was performed to identify the location and
presence of accessory mental foramina, their morphological characteristics
(oval or circular), their position with respect to the mental foramen (MF),
anterior loop (AL) path and other anatomical landmarks including lengths
and angles. Statistical analyses included chi square and t-tests. The
significance level was p<0.05. Results: The frequency of AMF was 17%
and the average distance AL-MF was 4.76+1.97mm. The measurements
of the anterior border of AL and MF to the inferior mandibular border
showed significant differences according to the sex (p<0.001 and p=0.009,
respectively). Conclusion: The AMF prevalence was approximately 17%.
There is no association between the AMF position and its morphology,
sex or side evaluated. The distances from the anterior border of the AL
and from the inferior border of the MF to the inferior mandibular border
were greater in males. These findings should be considered when planning
implant or mini-implant placement in this region.

Keywords: Anatomic landmarks; anatomic variation; cone-beam computed
tomography; mandibular nerve; mental foramen; mandible.

Resumen: Objetivo: Evaluar la frecuencia de foramen mentoniano accesorio
(AMF) y variantes anatémicas del asa anterior del nervio mentoniano mediante
tomografia computarizada de haz cénico (CBCT) en una poblacion peruana.
Material y Métodos: Este estudio transversal retrospectivo evalué 80 hemi-
mandibulas de 40 sujetos utilizando CBCT. La muestra incluyd 38 mujeres y 42
hombres, con una edad promedio de 25+4,45 afos. Se realizdé una reconstruccién
en 3D multiplanar para identificar la ubicaciéon y presencia del foramen
mentoniano accesorio, sus caracteristicas morfoldgicas (ovaladas o circulares), su
posicién con respecto al foramen mentoniano (MF), trayectoria del asa anterior
(AL) y otros hitos anatomicos incluyendo longitudes y angulos. Los andlisis
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estadisticos incluyeron pruebas de chi cuadrado y t de
Student. El nivel de significancia fue de p<0,05. Resultados:
La frecuencia de AMF fue del 17% vy la distancia promedio
AL - MF fue de 4,76 + 1,97 mm. Las medidas del borde
anterior de AL y MF al borde inferior mandibular mostraron
diferencias significativas segtin el sexo (p <0,001 y p=0,009,
respectivamente). Conclusion: La prevalencia de HMA fue
aproximadamente del 17%. No existe asociacion entre la
posicion del AMF y su morfologia, sexo o lado evaluado. Las

INTRODUCTION.

The mental foramen (MF) is an important landmark
for surgical procedures on the mandibular bone. Its most
frequent location is apically to the second lower premolar
or between premolar apexes. However, its location may
vary in range from lower canine to first molar.t3

The knowledge of the exact three-dimensional po-
sition of the MF with its accessory ducts and possible
anatomical variations of the anterior loop (AL) of the
mental nerve is essential for the clinician, since any
intervention in this area without image exploration,
can lead to temporary or permanent injury of the
mental nerve.*

Due to the overlap and distortion of anatomical
structures, and the technical aspects of the acquisition
of conventional images, the MF is often not clearly
identified, and its linear measurements need to be
adjusted. Cone-beam computed tomography (CBCT) is
the most effective and accurate radiological diagnostic
tool to evaluate and locate the MF.*7

In addition, it provides 1:1 real-time images, and allows
measurements at high resolution, low radiation dose and
lower cost than conventional CT.®

The presence of accessory mental foramen (AMF)
has been related to accessory branches of the
mandibular nerve (MN). Its prevalence varies according
to population,*” ranging from 3.92% on dissected adult
mandibles to 14.3% on CBCT evaluations. Nerve injury
can be very disturbing to the patient, possibly causing
mild paresthesia to complete anesthesia.?*

Ritter et al.,*° reported loops of the inferior dental
nerve in one-third of patients and indicated that the
longer the loops, the greater the risk of involvement of
the inferior dental nerve is when implants are placed in
this area. These considerations reinforce the need to
expand the morphological knowledge of this area, taking
advantage of CBCT.
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distancias desde el borde anterior del AL y desde el borde
inferior del MF al borde inferior mandibular fueron mayores
en los varones. Estos hallazgos deben tenerse en cuenta
al planificar la colocacion de implantes o mini-implantes en
esta region.

Palabra Clave: Puntos anatomicos de referencia; variacion
anatémica; tomografia computarizada de haz coénico; nervio
mandibular; foramen mental; mandibula.

Therefore, the objective of this study was to evaluate
the frequency of accessory mental foramen and ana-
tomical variants of the anterior loop of the mental nerve
using CBCT in a Peruvian population.

MATERIALS AND METHODS.

This retrospective cross-sectional study was
approved by the Ethics Committee of the School of
Dentistry, Universidad Cientifica del Sur. The sample
was obtained from Peruvian patients who visited the
Diagnostic Imaging Center in Lima, Peru during the
years 2014-2015, for CBCT assessment, and were
referred from different dentistry areas.

For sample calculation, a formula to estimate one
mean (distance from the anterior border of the mental
nerve loop to the inferior border of the mandible) was
used, and was set to 95% confidence level, test power
80%, 0.5mm of precision, 3.88mm of variance, resulting
in a minimum sample size of 60 hemi-mandibles.

Therefore, 80 hemi-mandibles from 40 subjects
were used. Inclusion criteria were: CBCTs of both
sexes, with bilateral presence of all maxillary and
mandibular permanent teeth up to the second molars,
in Peru, and
excluding patients with orthodontic treatment, history

with Hispanic surnames, and born
of trauma, periapical lesions, tumors, implanted devices
or maxillofacial surgery in this region.

Image Acquisition

CBCT images were taken using the Picasso Master
3D equipment (Vatech, Hwaseong, South Korea) with
exposure p-values of 8mA and 90 Kv. The patient
was correctly positioned with teeth
intercuspation. The DICOM images obtained were
processed with PointNixt 2.0 1.04.7
software (Vatech, Hwaseong, South Korea) with a field
of view of 20cmx19cm and a voxel resolution of 0.3mm
x 0.3mm x 0.3mm.

in maximum

RealScan
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Mental foramen evaluation

The morphological analysis of the MF region was
performed with 3D multiplanar reconstruction (MPR)
on both sides to find its location (Figure 1A) to observe
the presence of accessory foramen, its morphological
characteristics (oval or circular), and its position with
relation to the MF. For this purpose, eight areas were
considered from the sagittal view to the horizontal
plane: superior, inferior, postero-superior, postero-
medial, postero-inferior, antero-superior, antero-medial
and antero-inferior. (Figure 2)

In the vertical plane the landmarks were selected
according to the lower teeth axis. The presence of the
anterior path of the mental nerve or loop was determined
by obtaining images of three orthogonal planes of
the MPR in the region of interest, and measurements
related to loop position were made on the 3D base with
the tools of the PointNixt RealScan 2.0 1.0.4.7 (Vatech,
Hwaseong, South Korea) with anatomical landmarks
identified in the sagittal, coronal and axial planes. (Table 1
and Figure 3A, 3B and 3C)

Once the AL was located in the MPR, the MF was
not displayed in the sagittal plane. Therefore, to define

the anatomical point of the anterior border of MF and to

A retrospective cone-beam computed tomography study.
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take its horizontal measurement with relation to the MF
in this plane, the line of the coronal section was located
exactly on the anterior edge of the axial plane. (Figure
1B, Figure 2B, Figure 4, Figure 5A and 5B)

Reliability

Intra-examiner reliability was evaluated with the
Kappa index, obtaining values greater than 0.81 for all
qualitative parameters (95% confidence interval, 0.810-
1.000). Quantitative measurements were evaluated
using the (1CC),
obtaining values greater than 0.90 for all measurements
(95% confidence interval, 0.9-0.99).

Random error of

intraclass correlation coefficient

reproducibility, calculated by
Dahlberg’s formula was less than 1 for all measurements
and repeated with an interval of 4 weeks.

Statistical analysis

Statistical analyses were performed using the SPSS
software (Version 23.0; IBM SPSS, Chicago, IIl). Normal
distribution was confirmed using the Shapiro-Wilk test.
Linear and angular measurements between sex and
sides were compared with t-test.

Associations between qualitative variables were
evaluated using chi square test. The significance level
was set at p<0.05.

Figure 1. 3D multiplanar reconstructions.

Coronal

Sagittal

A. Multiplanar reconstruction of accessory foramen findings. Coronal view of an accessory foramen (AMF) in a superior position relative to the

mental foramen (MF). IDC, inferior dental canal.

B. Multiplanar reconstruction in the axial plane to locate the anterior border of the mental foramen (ABMF) and refer it to the coronal cut line
after the anterior loop (AL) was located in the sagittal plane and the mental foramen (MF) in the coronal plane.
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Figure 2. Anatomical reference landmarks for accessory foramina location related to mental foramen (MF).

6.3% |31.39ﬂ
18.5%

Post-sup
post-me
post-inf

ant-med

ant-inf 0.0% [12.5%

A. Diagram of 8 landmarks to describe anatomical position of accessory foramina. B. 3D representation illustrating an accessory foramen
(AMF) in a superior position to MF (arrow). C. AMF results according to their position with respect to the MF.

Figure 3. A. Sagittal plane of mental nerve anterior loop position (AL) respect to the mental foramen (MF)
and other anatomical landmarks. B. Coronal plane showing IBMF and IBDC distances to IBM and the angle between the IBBSMF
and CMC lines. C. Axial plane of the angle between the ABBSMF line and the CMC line.

CORONAL PLANE ANGLE CMC- IBBSMF
m Sagittal Plane & ~ (grades) 1 C
__DISTANCE IBMF to IBN
{mm)
—DISTANCE IBDC to 1BV
{mm)

IBBSMF

IBDC=~

s : Distance ABMNL to IBM (mm)
== Distance ABMNL to ABMF (mm)
== Distance IBDC to IBM (mm)

2 B CORONAL PLANE

34.4 [deg)

3.A1. Sagittal diagram of the measurements. 3.A2. Sagittal view measurements. 3.1B. Coronal diagram of the measurements. 3.2B.Coronal
view measurements. 3.1C.Axial diagram of the measurements. 3.2C.Axiall view measurements.

ABMNL: Anterior border of the mental nerve loop. ABMF: Anterior border of mental foramen. IBM: inferior border of the mandible. IBDC: inferior border
of the dental canal. IDC: Inferior dental canal. MF: Mental foramen. IBMF: Inferior border of mental foramen. CMC: Center of the mental canal. IBBSMF:
Inferior buccal bone surface of the mental foramen. ABBSMF: Anterior buccal bone surface of the mental foramen. AL: Anterior loop.
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Figure 4. Diagram illustration of accessory mental foramen (AMF) and mental canal (MC) and
associated measurements and anatomical positions.

C :
387 1
e

’

AXIAL PLANE

- BUCCAL SIDE

Distances from AL
Maximum
10.7 mm

4.8 mm

1Minimum
1.1 mm

LINGUAL SIDE

LINGUAL SIDE

Distances MF to AMF

o Maximum: 10 mm

& Minimum: 0.6 mm

A. lllustration of accessory mental foramen (AMF) in communication with the mental canal (MC) as its origin with possible neurovascular
content. B. Axial view of the present study with a finding of AMF posterior to MF. The MC origin can be appreciated. B. Measurements of the
present AL study relative to MF and percentage of AMF findings according to their anatomical position. Diagram illustration (red, orange and
yellow circles) of a safety margin to be taken into account for pre-surgical analysis in this area using previous studies measurements of MF
distance to AMF.

Table 1. Definition of the variables evaluated in this study.

Variable Definition
ABMNL anterior border of the mental nerve loop.
ABMF anterior border of mental foramen.

IBM inferior border of the mandible.

IBDC inferior border of the dental canal.
IBMF Inferior border of mental foramen.
IBBSMF Inferior buccal bone surface of the mental foramen
CMC Center of the mental canal
ABBSMF Anterior buccal bone surface of the mental foramen
Table 2. Sample Distribution by sex and age.
Age
N Mean SD Minimum Maximum
SEX Males 42 25.38 442 16 30
Females 38 24.63 447 15 30
TOTAL 80 25.00 4.45 15 30
Table 3. Association between accessory foramina versus sex and side.
Accessory Foramina N % Males N % Females N % p-value
Missing 66 82.5 33 78.6 33 86.8
One 11 13.75 Vi 16.7 4 10.5 0.621
Two 3 3.75 2 4.8 1 2.6
Total 80 100 42 100 38 100
Right side Left side
Missing 66 82.5 33 82.5 33 82.5
One 11 13.75 6 15.0 5 12.5 0.809
Two 3 3.75 1 2.5 2 5.0
Total 80 100 40 100 40 100
206 ISSN Print 0719-2460 - ISSN Online 0719-2479. www.joralres.com/2020
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Table 4. Association between position of accessory foramina and sex or side.

Position N % Males N % Females N % p-value
Superior 5 313 4 40.0 1 16.6
Inferior 2 12.5 1 10.0 1 16.6
Antero-superior 0 0.0 0 0.0 0 0.0
Antero-medial 3 18.8 2 20.0 1 16.6
Antero-inferior 2 12.5 1 10.0 1 16.6 0.601
Postero-superior 1 6.3 1 10.0 0 0.0
Postero-medial 3 18.8 1 10.0 2 333
Postero-inferior 0 0.0 0 0.0 0 0.0
Total 16 100 10 100 6 100
Right side Left side
Superior 5 31.3 2 25.0 3 375
Inferior 2 12.5 0 0.0 2 25.0
Antero-superior 0 0.0 0 0.0 0 0.0
Antero-medial 3 18.8 2 25.0 1 12.5
Antero-inferior 2 12.5 2 25.0 0 0 0.353
Postero-superior 1 6.3 0.0 1 12.5
Postero-medial 3 18.8 2 255 1 12.5
Postero-inferior 0 0.0 0 0.0 0 0.0
Total 16 100 8 100 8 100
Table 5. Association between accessory foramina morphology of and sex or side.
Accessory
foramen N % Males N % Females N % p-value
morphology
Round 9 56.3 6 60.0 3 50.0
Oval 7/ 437 4 40.0 3 50.0 0.577
Total 16 100 10 100 6 100
Right side Left side
Round 9 56.3 5 62.5 4 50.0
Oval 7 43.7 3 375 4 50.0 0.593
Total 16 100 8 100 8 100
RESULTS. nerve AL position respect to the mental foramen and

The initial characteristics of the sample according to
sex and age are summarized. (Table 2)

The total incidence of AMF was 17.0% (25.0% in males
and 13.1% in females). However, these differences were
not statistically significant (p=0.621). Table 3

Side differences were not statistically significant (p=
0.809). No associations were found between the AMF
position, sex and side. (Table 4 and Table 5)

Summarizes the measurements related to the mental

ISSN Print 0719-2460 - ISSN Online 0719-2479. www.joralres.com/2020

other anatomical landmarks, according to sex and side.
(Table 6)

The distance from the anterior border of the mental
nerve loop (ABMNL) to the inferior border of the
mandible (IBM) and the distance from the inferior border
of the mental foramen (IBMF) to the inferior border of
the mandible (IBM) were greater in men (p<0.001 and
p=0.009, respectively). The remaining measurements
showed no significant differences.
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Table 6. Evaluation of the anterior loop position of the mental nerve in relation to the mental foramen and
other anatomical points according to sex and side.

Condition Measurements N Mean SD Minimum Maximum p-value
Males Distance ABMNL to ABMF 42 4.76 1.97 1.10 10.70 0.793
Distance ABMNL to IBM 42 11.41 1.89 7.20 14.9 <0.001*
Distance IBDC to IBM 42 8.57 2.24 5.00 13.20 0.536
Distance IBMF to IBM 42 14.10 2.07 9.50 18.70 0.009*
IBBSMF Angle and Coronal CMC 42 4859 1643 21.60 88.20 0.539
ABBSMF angle and axial CMC 42 34.21 9.90 19.50 65.30 0.627
Females Distance ABMNL to ABMF 38 4.87 1.71 1.40 8.10
Distance ABMNL to IBM 38 993 1.19 7.30 13.10
Distance IBDC to IBM 38 8.29 1.71 5.80 11.50
Distance IBMF to IBM 38 12.97 1.58 10.60 16.50
IBBSMF Angle and Coronal CMC 38 50.79  15.25 25.90 77.80
ABBSMF angle and axial CMC 38 3314  9.69 15.20 53.50
Right side Distance ABMNL to ABMF 40 502 208 1.10 10.70 0.302
Distance ABMNL to IBM 40 10.48 1.70 7.20 14.60 0.249
Distance IBDC to IBM 40 8.40 2.02 5.00 11.90 0.872
Distance IBMF to IBM 40 13.60 1.73 9.50 18.20 0.882
IBBSMF Angle and Coronal CMC 40 4852 1495 25.90 78.70 0.531
ABBSMF angle and axial CMC 40 32.28 9.16 15.20 54.70 0.194
Left side Distance ABMNL to ABMF 40 4.00 1.56 1.70 790
Distance ABMNL to IBM 40 10.94 1.79 7.30 14.90
Distance IBDC to IBM 40 8.47 1.99 5.20 12.80
Distance IBMF to IBM 40 13.53 213 10.50 18.70
IBBSMF Angle and Coronal CMC 40 50.75 16.76 21.60 88.20
ABBSMF angle and axial CMC 40 3513 10.23 18.30 65.30

ABMNL: anterior border of the mental nerve loop. ABMF: anterior border of mental foramen. IBM: inferior border of the mandible. IBDC: inferior
border of the dental canal. IBMF: Inferior border of mental foramen. IBBSMF: Inferior buccal bone surface of the mental foramen. CMC: Center of
the mental canal. ABBSMF: Anterior buccal bone surface of the mental foramen. SD: Standard deviation.

DISCUSSION.

The objective of this study was to evaluate the
characteristics of the AMF and anatomical variants of
the AL of mental nerve, using CBCT. Specifically, the
prevalence of AMF, its location and shape, as well as
the evaluation of the distances between MF, the AL of
the mental nerve and the adjacent anatomical reference
landmarks were evaluated.

Accessory mental foramen (AMF)

In the present study, the prevalence of AMF was
17.0%, higher than the prevalence found in similar studies
on Caucasians.® The difference could be related to ethnic
variation since the present study evaluated a Latin-
American population. Regarding the position of the AMF

208

in relation to MF, the superior area was the most frequent
(31.3%), followed by the antero-medial and postero-medial
areas (18.8%), and a smaller proportion in the inferior and
antero-inferior areas (12.5%). It is important to emphasize
the absence of AMF in the antero-superior and postero-
inferior areas in this sample.

Otherwise, Naitoh et al.,” reported higher AMF findings
in the antero medial region. However, the areas of absence
coincide with the ones reported in this study.

lwanaga et al,*2reported that the AMF is commonly
found in the posterior region, but is in agreement with the
low incidence in the postero-inferior area, as well.

It has been reported in anatomical studies that the AMF
may be compressed by a neurovascular package, or by an
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isolated nerve or artery, and greater openings tend to be
located anterior or superior and proximal to the mental
foramen when an artery is usually found, whereas smaller
openings tend to be located more superior and distal to
the MF.¢ Studies that measured the distances between
MF and AMF show ranges from 0.67mm to 10.0mm.”*!

In this study, associations between the AMF pre-
valence, position and morphology, according to sex
and side were not significant, as reported in previous
studies.®” In general, AMFs are unilateral and are evident
in single, double or triple forms.

Bilateral AMFs frequency has been reported between
6.0-8.0%.13% |n the present study, one bilateral case and
three unilateral double foramen cases were found.

Mental nerve anterior loop

When the inferior alveolar nerve arises in the anterior
part of the mandible within the inferior mandibular canal
and extends backwards, up and out to open in the MF,
it is known as the anterior loop (AL).*> Other authors
describe it as a mental neuronal bundle that crosses below
and in front of the MF to bend and return in the way-out
direction of the MF.

However, Jalbout et al.,** described it as an anterior
extension of the inferior alveolar nerve, overpassing the
MF limit before going back and forward through the
mental channel (MC). This description is in agreement
with the one observed in the present study, in which the
IDC goes down and in front of the MF, to bend and return
in a posterior, superior and lateral direction to the same
MF in 100% of the cases.

However, this finding does not coincide with Neiva
et al.,*” research on a Caucasian population, who found
its presence in 88% of the cases. Li et al.,*® used helical
computed tomography and found a prevalence of 83.1%
of AL in a Chinese population. Uchida et al.,* reported a
71% prevalence on 140 Japanese hemi-mandibles.

Von Arx et al.,? reported its presence in 70.1% of
cases. Filo et al.,?° studied a Swiss population and
reported a prevalence of 69.7%. De Oliveira-Santos
et al.,?*reported a low frequency of AL (22%) on 100
cases analyzed by CBCT, but their visualization was
not clear in 11% of the cases. All previous reports and
the results of the present study demonstrate a great
variability regarding the presence of the anterior loop
of the mental nerve in different populations. Distances
of the AL path have been reported in ranges from
0.0mm to 11.0mm 517:19,21-23

Our findings (4.76 mm) are similar to those of Neiva
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et al,Y (4.13 mm), but are different from the values
reported on a Brazilian population by Rosa et al.,?* and
Rodrigues et al.,?®> who found an average length of 2.41
mm and 3.14 mm respectively.

These differences are common in the literature and can
be attributed to the application of different methodologies
and the lack of a clear and specific definition of AL.2

Studies on cadavers have been questioned because
the AL was identified by inserting probes through the MF,
which can be introduced into the anterior continuity of
the mandibular canal, on the mandibular incisive canal.2

Distance from ABMNL to IBM

In this study, the distance between the anterior border
of the mental nerve loop and the inferior border of the
mandible (IBM) was larger in males (11.41mm) than in
females (9.93mm). This confirms the expected differences
between sexes on mandibular skeletal sizes. This aspect
can be interpreted as a dimorphic feature. Unfortunately,
there are no studies reporting this measure to compare
or discuss with. Therefore, this should be investigated in
future studies.

Distance from IBMF to IBM

The results of the present study coincide with von Arx
et al.,? and Kalender et al.2¢ This distance did not differ
between sides, but was significantly greater in males
(14.10mm) than in females (12.97mm). In cadaver studies,
mean values ranged from 12mm to 15.6mm; however,
some studies used the center of the MF instead of its
lower margin as a landmark for the measurement.2 %7

Distance of IBDC to IBM

In these measurements on the vertical axis of the
MF, no significant differences on sex and side were
found, as reported in previous studies. The two previous
measurements have surgical importance because it
confirms that the inferior mandibular canal (IMC) usually
courses below the MF, passes forward and then returns
to form the mental nerve anterior loop to become the
mental canal (MC) with posterior, superior and external
direction to the same MF.

Mental canal angles in the coronal and axial planes

In the CBCT coronal plane the average of the angle
formed between the center of the mental canal (CMC) and
the inferior buccal bone surface of the MF (IBBSMF) was
49.69° indicating an ascending path; the average in the
axial plane was 33.67° which shows a posterior direction
and confirms its posterior-superior trajectory within the
mandible, before emerging to the MF.

These results were similar to those reported by von
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Arx et al.? However, it is important to clarify that in
their study the buccal side to define this angle was
the upper one in the coronal plane and the posterior
buccal side in the axial plane. No significant differences
were found in the evaluation according to sex and side.
In the present study angular measurements of all the
mental canals that leave the MF showed an ascending
path course in the coronal plane and posterior-superior
path in the axial plane.

The study of the mesial extension of the mental
nerve AL and the prevalence of AMF has great clinical
relevance mainly for dental implantology, for the
evaluation of bone volume available for the insertion
of implants; and in orthodontics when the use of
mini implants in the anterior region of the mandible is
planned.

Therefore, the anatomical variability on the MF
peripheral area should be taken into account for
treatment planning and to maintain a margin of safety.
For this purpose, CBCT is the most reliable method of
previous evaluation.

Differences in the prevalence of mental nerve
AMF and AL may be related to ethnic and geographic
variability, and as well to different methodologies
selection.

CONCLUSION.

A AMF was present approximately in 17% of the
studied population. There is no association between
the AMF position or its morphology, versus sex or
side evaluated. The distance from the AL anterior
border and from the MF inferior border to the inferior
mandibular border was greater in males. These results
should be considered when implants or mini-implants
are to be placed in this region.

A retrospective cone-beam computed tomography study.
J Oral Res 2020; 9(3):202-201. Do0i:10.17126/joralres.2020.037
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