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ARTICLE

A CONE-BEAM COMPUTED
TOMOGRAPHY STUDY TO ASSESS
ANTERIOR LOOP AND OTHER ANATOMIC
VARIATIONS IN MENTAL FORAMEN
AREA IN AN IRANIAN POPULATION.

Un estudio de tomografia computarizada de haz cénico
para evaluar el asa anterior y otras variaciones anatémicas
en el drea del foramen mentoniano en una poblacién irani.

ABSTRACT:

Purpose: Purpose: This study aimed to determine the prevalence and
length of the anterior loop (AL) of the inferior alveolar nerve, and evaluate
the emergence direction of the mental nerve and the location of mental
foramen in a group of Iranian patients.

Material and Methods: This study was carried out on CBCT scans of
150 patients (57 males and 93 females; mean age 40.8 +14.33 years). The
presence and extent of the AL was determined in reconstructed images.
The emergence path of the mental nerve was classified into three groups:
anteriorly directed emergence, right-angled pattern of emergence, and
posteriorly directed emergence. The location of mental foramen relative to
adjacent premolars was determined.

Results: AL was identified in 14.7% of the cases with a mean length of 1.39+
0.91 mm (range 0.25 to 3.50 mm). No significant differences were observed
in the prevalence and extent of the AL between genders (p>0.05). The right-
angled pattern of emergence was more dominant (43.7%). The most prevalent
location of mental foramen was between the first and second premolars
(68.3%). There was no significant association between the presence of AL
with the path of emergence of the mental nerve (p=0.627) or the location of
the mental foramen (p=0.100).

Conclusion: The prevalence of anterior loop was relatively low in the
present sample (14.7%) with a length range of 0.25 to 3.5 mm. Due to the
importance of this anatomic variation in implant surgery, it is suggested
to carefully assess CBCT images before the surgical procedure to avoid
neurosensory complications.

KEYWORDS:

Cone-Beam Computed Tomography, Dental implants; Mental foramen; Mandibular
nerve; Mandible; Prevalence.
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RESUMEN:

Proposito: Este estudio tuvo como objetivo determinar
la prevalencia y la longitud del loop anterior (LA) del nervio
alveolar inferior, y evaluar la direccion de emergencia del
nervio mentoniano y la ubicacién del foramen mentoniano
en un grupo de pacientes iranfes.

Material y Métodos: Este estudio se llevd a cabo en
exploraciones de tomografia computarizada de haz conico
de 150 pacientes (57 hombresy 93 mujeres; edad media 40,8
+ 14,33 anos). La presencia y extension de la LA se determind
en imagenes reconstruidas. La via de emergencia del
nervio mentoniano se clasificd en tres grupos: emergencia
dirigida anteriormente, patron de emergencia en angulo
recto y emergencia dirigida posteriormente. Se determiné
la ubicacion del foramen mentoniano en relacion con los
premolares adyacentes.

Resultados: Se identificd LA en el 14,7% de los casos con
una longitud media de 1,39+ 0,91 mm (rango 0,25 mm a
3,50 mm). No se observaron diferencias significativas en

INTRODUCTION.

Mental nerve branches off the inferior alveolar
nerve (IAN) through mental foramen (MF) to supply
the skin of the chin, as well as the skin and mucous
membrane of the lower lip. It sometimes continues
anterior to the MF, inside the IAN canal, and then
turns back to exit through the foramen. This is
called the anterior loop (AL) of the mandibular
canal by some authors,*® whereas others used the
anterior loop of the inferior alveolar nerve,*¢or the
anterior loop (AL) of the mental nerve.”? Anterior
loop is an important anatomic variation in dental
implant placement, osteotomies, and endodontic
surgeries. In the presence of the anterior loop, any
surgical trauma in the interforaminal area may lead
to complications including paresthesia, anesthesia,
and dysesthesia of the lower lip and chin, due to the
transient or persistent damage to the nerve.
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la prevalencia y extensién de la AL entre sexos (p>0,05). El
patron de emergencia en angulo recto fue mas dominante
(43,7%). La
mentoniano fue entre el primer y sequndo premolar (68,3%).

localizacion mas prevalente del foramen

No hubo asociaciéon significativa entre la presencia de AL
con la via de emergencia del nervio mentoniano (p=0,627)
o la ubicacién del foramen mentoniano p=0,100).

Conclusion: La prevalencia de asa anterior fue rela-
tivamente baja en la presente muestra (14,7%) con un rango
de longitud de 0,25 mm a 3,5 mm. Debido a la importancia
de esta variacion anatémica en la cirugia de implantes, se
sugiere evaluar cuidadosamente las imagenes de tomografia
computarizada de haz cénico antes del procedimiento
quirdrgico para evitar complicaciones neurosensoriales.

PALABRAS CLAVE:

Tomografia Computarizada de Haz Cdnico; Implantes
dentales; Foramen mental; Nervio mandibular, Mandibula;

Prevalencia.

Previous studies have shown that the prevalence
of the anterior loop varies between different coun-
tries and within a specific population. The length
of the anterior loop also shows a great variation
among different studies. The prevalence of AL in
Brazilians varied from 10.2% to 41.6%.1°12 |n Iran,
there is a discrepancy in the prevalence of anterior
loop as well, ranging from 32.8% to 84% in different
studies.” 141314 Apostolakis et al.,** reported that the
prevalence of AL was 48% within the Greeks with
amean length of 0.89 mm (range O mmm-5.7 mm).

In a selected United States population, Lu et al.,2
identified AL in 85.2% of cases with a mean length
of 1.46 mm + 1.25 mm. Wong and patil® reported
the prevalence of 94% for anterior loop in the
Malaysian population with a length range between
0.73mm and 7.99 mm.

The mental foramen is a landmark with great cli-
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nical implications due to the numerous nerve fibers
in its vicinity, and it is considered as a danger zone
for mandibular surgeries and implant placement.

Some studies classified the anatomical variations
of mental foramen concerning the emergence di-
rection of its neurovascular bundle and its location
relative to the adjacent structures.

Kieser et al.,*¢ classified the path of emergence
of the mental nerve into posterior, anterior, right-
angled or multiple. The horizontal location of MF
relative to the adjacent teeth has been categorized
into six groups:

Type | mesial to the apex of the first premolar;

Type |l below the apex of the first premolar;

Type Il between the apices of first and second
premolars;

Type IV below the apex of the second premolar;

Type V distal to the apex of the second premolar
and;

Type VI below the mesial root of the first molar.1718

However, Chen et al.,®> argued that due to the low
rate of incidence for type | and VI, the classification
should be narrowed into four remaining groups.

For many years, conventional radiography was
used to study dentomaxillofacial anatomical struc-
tures and preoperative examinations. In recent
years, cone-beam computed tomography (CBCT)
has been considered as the radiographic method
of choice in such studies, as it provides images in
any desired plane with high resolution and without
magnification or superimposition of adjacent cra-
niofacial structures.®10

Using CBCT, itis possibletodiagnose the presence
and measure the length of the anterior loop of
the inferior alveolar nerve with high precision and
reliability. 3417

There is a remarkable variation in the prevalence
and extent of the anterior loop in different ethnic
groups. Furthermore, only a few studies have dealt
with the emerging direction of the mental nerve,
and there is little information regarding any possible
relationship between the presence of the anterior
loop with the emergence path of the mental nerve
or the location of the mental foramen.
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Therefore, the present study aimed to investigate
the prevalence and extent of the anterior loop of
the inferior alveolar nerve, and assess the anatomic
variations in emergence direction of mental nerve
and location of mental foramen using 3-dimensional
CBCT images in a sample of Iranian population.

MATERIALS AND METHODS.

Sample

The sample of this cross-sectional study was
achieved from the CBCT scans of subjects referred
to the Department of Oral and Maxillofacial
Radiology, School of Dentistry, Shiraz University
of Medical Sciences, Shiraz, Iran, between October
2018 and March 2019.

Four hundred and thirty six CBCT images we-
re screened for eligibility. To be included in the
study, CBCT images should have high diagnostic
quality with proper fields of view (FOV) covering
mandibular canines tofirst molars on both sides. The
images showing any pathology in the mandibular
canal or mental foramen (MF) area were excluded.
The exclusion criteria also involved images that
pertained to subjects with missing mandibular
premolars, and those who had a history of previous
surgery or implant placement in the region of mental
foramen.

From the pool of 436 CBCT images evaluated,
150 scans, totaling 300 hemimandibles, met the
inclusion criteria of the study. These pertained to
57 males and 93 females with a mean age of 40.8 +
14.33 years (age range: 17-73 years). The protocol
of the study was approved by the ethical committee
of Shiraz University of Medical Sciences (protocol
number IR.SUMS.DENTAL.REC.1398.30), and in-
formed consent was obtained from all participants.

CBCT imaging

All the images were acquired using a Newlom
VGievo CBCT unit (QR SRL Co., Verona, ltaly) with
the following specifications: 75-110 kV, 1-32 mA,
pulsed mode, focal spot 0.3 mm, amorphous silicon
flat panel, scan time 15 s - 25 s, and emission time
0.9 -6s.

All CBCT images were taken in a standard voxel
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size (300 pm) in different fields of view (FOV; 8
cm x 8 cm, 10cm x 10 cm, 12cm x 8 cm, 15cm x
12 cm, and 16cm x 16 cm). Image reconstruction
and measurement was performed by the use of
the proprietary NewTom software (NNT viewer,
version 9.2).

The measurements were done by one experi-
enced oral and maxillofacial radiologist in adarkened
room. The adjustment in density and contrast of the
images was made if necessary for better assess-
ment and measurement procedures.

Measurements

The presence of the anterior loop was evaluated
in reconstructed panoramic and axial and coronal
(buccolingual) cross sections. The axial slices were
reconstructed parallel to the lower border of
the mandible. For each case, a panoramic image
(thickness 0.5 mm) was constructed based on an
appropriate axial cross section.

Then the path of the right and left inferior alve-
olar nerve canals were determined and marked on
the image. The anterior loop appeared as a clear
returning curve of the inferior alveolar nerve in the
reconstructed panoramic images (Figure 1).

This approach was used for quick screening of
the anterior loop. Coronal cross sections were
also prepared with 0.3 mm thickness and 0.3 mm
intervals perpendicular to the mandibular cortices.

These slices were prepared from the most me-
sial point of the mental foramen. The presence or
absence of the anterior loop was decided based
on the coronal cross sections. In the coronal cross
sections, it was possible to identify two basic types
of anterior loop in front of the anterior border of the
mental foramen (Figure 2).

1. The presence of a round, oval or elongated sha-
ped hypodense area (single canal) with more than 3
mm diameter.

2. Theexistence of two separate round hypodense
areas (double canal); one corresponding to the
lumen of the incisive canal that traverses the mental
foramen anteriorly and inferiorly, and the other
reflecting the doubling back (loop) of the inferior
alveolar nerve.
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According to the fact that the size of the incisive
canal is never more than 3 mm, Apostolakis and
Brown 15 suggested the 3 mm cut off point for
differentiating between the anterior extension of
the inferior alveolar nerve (anterior loop) and the
incisive canal. This suggestion has been accepted
and used in the present study for identification of
the loop.

The anterior border of the loop could be seen in
the axial cross section as a sudden constriction of
the canal (Figure 3). However, the presence of the
loop in the axial view was not clearly seen in every
case. So, the final decision concerning the presence
or absence of the loop was made based on the
consequent coronal cross sections with the thinnest
available thickness (0.3 mm).

In cases presenting AL, the length of the anterior
loop was measured by counting the number of
the contiguous coronal cross sections situated in
between the anterior border of the mental foramen
and the anterior border of the loop. Using the axial
view, the number of buccolingual slices with AL was
multiplied by the thickness of the slices (0.3 mm) to
give the length of the loop in mm 15.

On CBCT axial cross-sections, the emergence
direction (ED) of the mental nerve was categorized
into three classes: anteriorly directed emergence,
right-angled pattern of emergence and posteriorly
directed emergence (Figure 4).

Finally, the location of mental foramen (LMF) was
classified into four groups based on reconstructed
3D images (Raycast 3D rendering option of NNT
software; Figure 5) as follows:

Type |: below the apex of the first premolar;

Type Il: between the apices of the first and second
premolars;

Type lll: below the apex of the second premolar;

Type IV: distal to the apex of the second premolar.
All measurements were done only once and by the
same investigator.

Statistical analysis

Descriptive statistics were used to indicate the
prevalence and length of the anterior loop, the uni-
lateral versus bilateral presence of the loop, the
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emergence direction of the mental nerve and the
location of mental foramen.

The chi-square test was employed to detect the
difference in the prevalence of anterior loop and the
difference in the emergence direction of the mental
nerve between genders.

The difference in the length of the loop between
males and females was assessed by the student
t-test. The left-right patterning in the emergence
of the mental nerve was evaluated by the McNemar
test. The association between the presence of the
anterior loop with the emergence direction of the
mental nerve or the location of mental foramen was
evaluated by the chi-square test.

The data were processed with SPSS (Statistical
Package for the Social Sciences; version 16.0;
Chicago, IL, USA)

RESULTS.

Anterior loop was detected in 22 of the 150
patients (14.7%) and in 29 of 300 hemimandibles
evaluated in this study. From the 22 patients with
AL, 10 were male (17.5 % of 57 males), and 12 were
female (12.9 % of 93 females).

There were 7/ instances of bilateral anterior
loop and 15 cases showed unilateral anterior loop
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occurrences (6 occurrences on the right side and 9
occurrences on the left side).

The mean length of the anterior loop was 1.39
mm + 0.91 mm, ranging from 0.25 mm to 3.50 mm
in the sample. Table 1 presents the prevalence and
length of the anterior loop according to the gen-der
of the participants.

No significant differences were observed in the
prevalence and extent of the anterior loop between
males andfemales (p>0.05; Table 1). Table 2 presents
the frequency of different emergence directions of
the mental nerve in both genders.

The dominant pattern of emergence in 300 hemi-
mandibles was right-angled, observed in 43.7% of
the sample. After that, posterior emergence and
anterior emergence were common, seen in 34% and
22.3% of the hemimandibles.

The chi-square test revealed a significant asso-
ciation between the gender and the emergence
direction of the mental nerve (p=0.040) (Table 2).

A higher prevalence of posteriorly-directed
emergence was observed among males (42.1%) as
compared to females (29%).

Table 3shows the left-right patterning in the path
of emergence of the mental nerve. Among the scans
that had anterior direction on the right side, 77.4%

Figure 1. Panoramic reconstruction showing the path of the mandibular
canal and formation of bilateral anterior loop in a curved fashion.
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Figure 2. Coronal reconstructions were prepared perpendicular to mandibular cortices from the
anterior border of the mental foramen (Cross section 1) to anterior extension of the anterior loop.

1-12: The anterior loop can be seen as a single canal with more than 3 mm diameter (cross sections 1-12). 13-15: as a double canal (cross section 13-15),
Considering the slice thickness, the length of the right anterior loop in this case is equal to 4.5 mm (15x0.3=4. 5 mm).

Figure 3. Arrow in this axial cross section is pointed to the sudden constriction
of the canal which represent the anterior border of the anterior loop.
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Figure 4. Axial cross sections showing three emergence categories of mental nerve.

Aa

A: Anteriorly directed. B: Right-angled. C: Posteriorly directed.

Figure 5. Reconstructed Raycast 3D rendering image showing the
location of mental foramen in relation to premolars.

Table 1. The distribution [number (%)] of cases showing the presence or absence of the anterior loop and
the length [mean + standard deviation (SD)] of the loop (mm) if present, in males and females of this study.

GENDER PRESENCE OF AL ABSENCE OF AL LENGTH OF ANTERIOR LOOP (mm),
n (%) n (%) IF PRESENT Mean £ SD

Female 12.(12.9) 81 (87.1) 1.25+1.01

Male 10 (17.5) 47 (82.5) 1.50 £0.79

Statistical significance p=0.480 p=0484
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Table 2. The frequency [number (%)] of the different emergence directions of

mental nerve in males and females of this study.

EMERGENCE DIRECTION FEMALE

n (%)
Anterior 48 (25.8) 19 (16.7) 67 (22.3)
Right-angled 84 (45.2) 47 (41.2) 131 (43.7)
Posterior 54(29.0) 48 (42.1) 102 (34.0)
Total 186 (100) 114 (100) 300
Statistical significance p=0.040

Table 3. The distribution [number (%)] of three emergence paths of mental nerve in

the corresponding sides of each patient.

EMERGENCE DIRECTION LEFT MENTAL NERVE

Anterior n (%) Right-angled n (%) Posterior n (%)
RIGHT MENTAL NERVE
Anterior 24.(774) 309.7) 4129
Right-angled 11 (16.4) 39 (58.2) 17 (25.4)
Posterior 1(1.9) 22 (42.3) 29 (55.8)
Statistical significance p=0.072

Table 4. The frequency [number (%)] and association between the presence and absence

of anterior loop (AL) with different emergence directions of mental nerve.

EMERGENCE DIRECTION PRESENCE OF AL ABSENCE OF AL STATISTICAL
OF MENTAL NERVE n (%) n (%) SIGNIFICANCE
Anterior 5(7.3) 62 (22.9) p=0.627
Right-angled 15 (51.7) 116 (42.8)

Posterior 9(31.0) 93 (34.3)

Total 29 (100.0) 271 (100.0)

Table 5. The frequency [number (%)] and association between the presence and
absence of anterior loop (AL) with different locations of mental foramen.

LOCATION OF PRESENCE OF AL ABSENCE OF AL STATISTICAL
MENTAL FORAMEN n (%) n (%) SIGNIFICANCE
Type | 2(69) 4(1.5) p=0.100
Typelll 22 (75.9) 184 (67.8)

Type Il 3(10.3) 65 (24.0)

Type IV 269 18 (6.7)

Total 29 (100.0) 271 (100.0)
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hadthe samedirectiononthe left side. Furthermore,
58.2% and 55.8% of the scans with right-angled and
posteriorly directed emergence on the right side
showed the same pattern of emergence on the left
side. In general, 92 scans (61.3%) had the same path
of emergence on both sides, indicating a bilateral
agreement (p=0.072).

Regarding the location of mental foramen to ad-
jacent teeth, the frequency of type Il (68.3%) and
type Il (22.7%) was highest, followed by type IV
and type | (6.7% and 2.0%, respectively).

The statistical analysis revealed that the presence
of the anterior loop had no significant association
with either the path of emergence of the mental
nerve (p=0.627; Table 4) or the location of mental
foramen (p=0.100; Table 5).

DISCUSSION.

The present study evaluated the prevalence
and extent of the anterior loop, and the anatomic
variations in the emergence direction of mental
nerve and the location of mental foramen using
CBCT images in a sample of Iranian population.

The detection of anterior loop is of remarkable
cli-nical importance, as it affects the placement of
dental implants, which are frequently prescribed
in the anterior part of the mandible for edentulous
patients with atrophic mandibular ridges.

Although several methods such as two-dimen-
sional (2D) panoramic radiography and anatomical
mea-surements on dry skulls or cadavers have been
employed to detect the prevalence and measure
the length of the anterior loop, CBCT is a more
accurate, reliable and viable option for pre-surgical
diagnosis and planning®*'? and its measurements
yield important information to prevent iatrogenic
damage to the neurovascular bundle. The outcomes
of this study revealed that the an-terior loop existed
in about 14.7% of the sample.

Although some studies reported the prevalence
rate of as low as 9.7%,% 10.2%,% or 11.76%? for the
anterior loop, but most others found higher values.®
89111419 Kheir et al.,” and Panjnoush et al.,*® reported
the prevalence of 32.8% and 59.5%, respectively in
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Iran, and Lu et al.® found the rate of 85.2% in the
United States.

In this study, the anterior loop was more frequ-
ently detected on the left side (40.9%), followed
by the bilateral presence (31.8%), and then the
unilateral occurrence on the right side (27.3%).

In contrast, Apostolakis et al.,*> and do Nascimento
et al.,® reported that most of the anterior loops oc-
curred bilaterally. The average anterior loop length
inthe current study was 1.39mm + 0.91mm with the
minimum and maximum lengths of 0.25 mm and 3.5
mm, respectively. In previous studies, the average
length for anterior loop varied from 0.37 mm? to
3.85 mm,¢and the range of loop length reached even
11 mm?° in some cases. The prevalence and length
of the anterior loop did not show any significant
intersexual differences, similar to that reported in
previous studies. 811,21

The length of the anterior loop is important
when estimating a safe limit for placement of
interforaminal implants in different ethnic groups.
Since traditional radiographic techniques and cli-
nical measures may lead to inaccurate diagnosis in
the length of the loop, this conventional safe limit
may help the clinician when CBCT images are not
available for any reason.

The outcomes of this study are consistent with
the findings of Moghaddam et al.,** and Apostolakis
et al.,*> who implied that when placing implants,
a safety distance of at least 3mm should be
considered from the mental foramen in order to
preserve the neurovascular bundle.

The remarkable variations in the prevalence
and extent of the anterior loop in different studies
might be related to the discrepancies in ethnicity,
dissimilarities in the age and gender distribution
of the subjects. Another influential factor is the
measurement technique, as some studies employed
conventional radiography,?? whereas others per-
formed direct anatomical measurements?® and ot-
hers used computed tomography [CT]2%24 or CBCT
Scan5.1‘3‘4’6’9-15’25

The use of two-dimensional panoramic radio-
graphy foridentification of the loop can overestimate
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or underestimate the results, as it is associated
with inherent distortion and different extents of
magnification throughout the image.?®

The studies that used 3D volumes provided more
accurate and reliable data but even in these studies,
various anatomical planes and diagnostic criteria
have been employed for detection and measurement
of the anterior loop. In the present study, we used
the reconstructed panoramic images for quick
screening of the anterior loop, but the final decision
regarding the presence or absence of the loop was
made in coronal (buccolingual) cross sections.

Although the loop could be observed in axial
view in some cases, it was not always the case. The
method applied in this study was strict and precise
to detect the anterior loops.

The pattern of emergence of the mental nerve is
an important landmark in surgical planning in the
mandibular premolar region. In the present study,
the most frequent emergence direction of the mental
neurovascular bundle was right-angled in both
sides, followed by posterior and anterior directions.
There was a significant difference in the pattern of
emergence of the mental nerve between males and
females, so that in males the posterior direction was
more prevalent than females.

The majority of patients showed similar emer-
gence path of mental neurovascular bundle on the
right and left sides, similar to the outcomes of Kieser
et al.,** and Chandramohan et al.,2¢ Using panoramic
radiographs, lyengar et al.,?2categorized the pattern
of entry of mental nerve as straight, looping, or
perpendicular, and reported that the straight pattern
was the most common, followed by the presence
of an anterior loop in 21% of the total radiographs
examined. Again it should be noted that panoramic
radiographs, provide a two-dimensional image of
a three-dimensional structure, and may not be as
accurate as CBCTs in identifying the anatomical
landmark directions. By direct visualization of ca-
daver mandibles, Kieser et al,'* classify the path
of emergence of the mental nerve into posterior,
anterior, right-angled or multiple.

They found that in African skulls a right-angled
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path of emergence was more frequently found,
which is in agreement with the outcomes of this
study. However, the posterior direction was more
pre-valent in caucasoid and Maori skulls. The
etiology for different emergence patterns of the
mental nerve is not clear. It has been assumed that
the posterior gradient of mandibular growth would
open the foramen in the posterior direction in most
cases. Kieser et al.,** however, argued that the higher
prevalence of right-angled path of emergence in
Africans might indicate that the genetic control is
more dominant in the determination of emergence
direction than the functional factors.

In the current study, there was no significant
association between the presence of the anterior
loop and the emergence pattern of the mental
nerve. To the best of our knowledge, there is no
study evaluating any possible relationship between
the presence of the anterior loop and the path of
emergence of the mental nerve.

However, the sample size of this study was small
and the prevalence of AL was very low. Therefore,
more studies with larger sample sizes are warranted
to identify if any relation exists.

The most frequent location of mental foramen
in our study was Type Il (between the apices of
first and second premolars). The location of mental
fora-men is an important subject in the field of
implant surgery, because it is desirable to place
interforaminal implants as distally as possible while
preserving the neurovascular bundle within and in
close proximity to the foramen.

Some previous studies were in accordance with
our results;>17:2527.28 \whereas others exhibited that
the most frequent location of MF was at the level of
the apex of the second premolar (Type [l1).26:29-33

This might be the result of different population
differences such as age and ethnicity factors among
the studies. Santini et al.,®* reported that the most
common model position of the foramen in the Eu-
ropean and Indian skulls was between the first and
second premolars, but in the Chinese skulls in line
with the second premolar.

Another reason explaining the heterogeneous
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results between the studies might be the method of
evaluation.

Chandramohan et al.,?¢ studied mental foramen on
human dry mandibles and Ngeow et al.,3° determined
the position of the mental foramen using panoramic
radiographs, whereas in this study reconstructed 3D
CBCTimaging (Ray cast model) was employed. In the
present study, there was no significant association
between the presence of anterior loop and the
location of mental foramen. This is in accordance
with the findings of Krishnan et al.,?®> In contrast,
Chen et al.,® reported a significant relationship bet-
ween the presence of the anterior loop and the lo-
cation of mental foramen. This might be due to the
methodological as well as to the ethnic differences
between the study of Chen et al.,> and the present
investigation.

The limitations of this study were the small sample
size and the lack of grouping of subjects according to
the age range.

Some investigators have indicated that the length
of AL decreases with age,® and others reported
that the AL was most commonly found in middle-
aged patients.?2 Considering that the prevalence
and length of AL shows a wide discrepancy even
in the same population; it seems that performing
multicenter researches with larger sample sizes are
warranted assess the effect of different variables
such as age, gender, and ethnicity.

Future studies can provide more insights on other
possible relationships between the anterior loop and
neighboring neurovascular bundles and anatomical
landmarks.

J Oral Res 2022; 11(1):1-14. D0i:10.17126/joralres.2022.004

CONCLUSION.

Within the limitations of this study, the following
conclusions can be drawn:

1. The prevalence of anterior loop of the inferior
alveolar nerve was relatively low in the present sample
(14.7%). However, due to the importance of this
anatomic variation in implant surgery, it is suggested
to carefully assess CBCT images before the surgical
procedure to avoid neurosensory complications.

2. The average length of the anterior loop in this
study was 1.39 mm with the range between 0.25 and
3.50 mm. Since most loops were less than 3.5 mm in
length, a safe distance of at least 3.5 mm should be
considered from the mental foramen when planning
implant placement in the anterior mandible to avoid
neurovascular injury.

3. The most frequent emergence direction of the
mental nerve was right-angled and there was a bilateral
agreement in the path of emergence between the right
and left sides.

4. The most prevalent location of mental foramen
was between the first and second premolar teeth.

The presence of the anterior loop did not show
any significant association with either the emergence
direction of the mental nerve or the location of mental
foramen
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