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trategically, the mental foramens (MF) are important landmarks during implantology tech-

niques. Their location, morphology and anatomical variations required to be considered

prior the surgery to prevent mental neurovascular injuries.

Purpose. To assess the location of the mental foramen (MF) and the prevalence of the ante-
rior loop (AL) in the Egyptian population.

Materials and methods. A total of 300 cone beam computed tomography (CBCTs) examina-
tions that satisfied the inclusion and exclusion requirements were investigated. After imaging, the
position of MF was recorded as a — below apex of 1st premolar, b — below apex of 2nd premolar, ¢ —
between 1st and 2nd premolar. The prevalence of AL was assessed by classifying inferior alveolar ca-
nal (IAC) into three patterns: Loop, perpendicular and anterior.

Results. Position of mental foramen: between 1st and 2nd premolar was 154 (51.3%) in the
right side and 176 (58.7%) in the left side. Inferior alveolar canal patterns: Loop was 100 (33.3%) in
the right side and 106 (35.3%) in the left side. Perpendicular was 192 (64%) on the right side and
184 (61.3%) on the left side. Position of mental foramen and Inferior alveolar canal patterns, there
was a statistically non-significant difference between right and left sides.

Discussion. In implant installation, the major consequence is injury to the inferior alveolar
nerve (mental foramen). Thus, the incidence of mental neurosensory disturbances due to orthodon-
tic, periodontal and surgical procedures cannot be actually determined. Many authors reported the
complication incidence varied from 0-40% in inferior alveolar nerve injuries. The inferior alveolar
nerve is the most injured nerve, followed by the lingual nerve. As a result, to ensure a maximum
safety in the placement of implants without compromising available space, a CBCT examination is
strongly recommended.

Conclusion. The sample population most exhibited MF between 1st and 2nd premolar with the
most common pattern detected was perpendicular in nature. Anterior looping was regarded as the
second most common pattern in Egyptian population.
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AHATOMUYECKOE PACMOAOXEHUE MOABOPOAOYHOIO OTBEPCTUSA U
PACMNPOCTPAHEHHOCTb NEPEAHEN NETAU Y ETUNETCKOIO HACEAEHUS:
PETPOCMNEKTUBHOE KOHYCHO-AY4YEBOE
KOMMNbIOTEPHO-TOMOIPAPUHECKOE UCCAEAOBAHUE

Haaa Xaumm Aab Akaccrum!, Moctadoa MoxameA XOCHM 2, AxXmea Moxamea BUACA 2,
AXMEA MOXOMEA DAbLLIAMM 2, MBparmm Cabpm SAbCamA 2, LLiepeH Patxim 2, AODAEAL-
Aatmdp FaaaA Bopxami 2, Maxmya Taxa DAb-AeCTaBM 2

1 - YactHbn1 yHUBEpcHUTET Aab-Makaas. . Bacpa, Mpak.
2 - YuuBepcuret Aab-Azxap. r. Kaup, Ervrrer.

onboponounble orBepcTrd ([10) aBATIOTCH BasXKHBIMH OPHUEHTHPAMH IIPH BBLIIIOAHEHHUU pa3-
AWYHBIX TE€XHHK B HMIIAQHTOAOTHH. X pacrioroxkeHHe, MOPQOAOTHIO M aHATOMHYeCKHe
pasan4uug HeoOXOAVMMO YUHTBIBATE IIPU IIPEOIEePAIIMOHHOM IIAAHUPOBAHUN BO H30exkaHUe
HEPBHO-COCYAHUCTBIX ITIOBPEXACHUH IToA00POA0YHON 06AaCTH.

Ienp uccnemoBanus. OLEHUTH PaCIOAOKeHUe moxbopomouHoro orBepctua ([I0) m pacmpo-
CTpaHeHHOCTH IlepenHel nmetau (I1I1) y ermneTckoro HaceAeHHUd.

Matepuansr u meToasl. Becero B uccaemoBanue 05140 BKAIOYEHO 300 KOHYCHO-AYYEBBIX KOMIIb-
rorepHbIX ToMorpaMMm (KAKT), koTopeie yo10BAETBOPAAU TPEOOBAHUAM BKAKYEHHS U UCKAIOYeHHsd. [lo-
CA€ HCCAEOBAHUS PETHUCTPHUPOBAAU IIOAOXKEHHUE IT0AO00POLOYHOIO OTBEPCTHL: a — IIOJ BEPIIHHOH 1-ro
npeMoadpa, 0 — 1o BEPIIMHON 2-TO IIpeMoadapa, B — MeXIy 1-M u 2-M IIpemoasgpamHu. Pacmpocrpa-
HEHHOCTD IIepegHeN IIETAH OlleHHBaAacCh IIyTeM KAacCHU(HKAIIUMH HUXKHETO aAbBEOASPHOIO KaHaaa IIo
TpeM CxeMaM: IIE€TA€BOH, NePIEeHANKYAIPHBIH U IIepeIHUH.

Peaynabrartel. [ToroxkeHne 1ogb0pOLOYHOTO OTBEPCTHUA OTMEUAETCSI MEXAY 1-M U 2-M IpeMoAd-
poM B 154 cayuasax (51,3%) caopaBa, B 176 cayuasx (58,7%) — caeBa. PopmMa HUKHETO aAbBEOATPHOTO
KaHaaa: neraeBad — B 100 cayuaax (33,3%) c npaBoii cropoHb! U B 106 caydasax (35,3%) c aeBoit cTo-
POHBI, IEpPIIEHAUKYAdpHad — B 192 caydaax (64%) c nipaBoi cTopoHbI U B 184 cay4daax (61,3%) c ae-
Boii. ITorokeHHE OAOOPOAOYHOrO OTBEPCTHUS U XO[ HUIKHETO AAbBEOASPHOTO KAHAAA CTATHCTHYECKU
HE OTAMYaAVCH MEXIY IIPaBoil U AeBOI CTOPOHAMH.

3armouenne. B uccaenyemoii nonyaqaiiuu Hanbosee 4aCTO BCTPeUasach AOKaAH3AIlHUs IToa00po-
JOOYHOTO OTBEPCTUS MeXKAy 1-M M 2-M HPEMOASIPOM, IIPHU 3TOM HauboAee YacTO BBISIBATAACH ITEPIICH-
oukyAsapHada popMma. [lepenHasa meTad cduTasachk BTOPOH IO pPacIpoOCTPaHEHHOCTH (POPMOM y erumneT-
CKOTO HaceAeHUH.

KaroueBrie caoBa: mombopomodHoe oTBepcTue, nepenHds retas, KAKT, nepneHIuKyadap, HUXK-
HUU aAbBEOAdPHBIN KaHaA.
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he mental foramen (MF) is a strategi-

cally important landmark during im-

plantology procedures. Its location,

morphology, and anatomical variations

need to be considered before surgery
to avoid mental nerve injury [1]. The anatomic
as well as radiographic size, position, shape
and symmetry have been reported by several
authors [2, 3]. Philips et al. [2] reported that
anatomically the mental foramen is generally
oval shaped with an average size of 4.6 mm
horizontally and 3.4 mm vertically, positioned
at the apex of the mandibular second premolar
in 62.7% of the population.

The inferior alveolar nerve (IAN) progress-
es into the mandibular canal in the mandibular
body on each side of the mandible. This canal
opens posteriorly by the mandibular foramen
and anteriorly by the mental foramen. Some-
times, small foramina in the surrounding area
of the mental foramen are identified as acces-
sory mental foramina (AMFs). This way, anteri-
orly, the IAN spreads into two branches: the
mental nerve which goes out of the mandible
through the mental foramen and enables the
sensibility of the chin and the inferior lip while
the incisive nerve stays into the mandible and
enables the innervation of homolateral incisors
and canine [4].

The mental nerve has separate ways to
reach the mental foramen. Solar et al. present-

ed a classification of intraosseous part of the
mental nerve with three different types [5].
Type 1: no loop was found, and the anatomy
was Y-shaped with the incisive branch usually
as wide as the main branch. The mental
branch leaves the inferior alveolar nerve poste-
rior to the opening of the mental foramen. Type
2: no loop was found, and the anatomy was T-
shaped with the incisive branch usually as
wide as the main branch. The mental branch
leaves the inferior alveolar nerve perpendicular
to the opening of the mental foramen. Type 3:
an anterior loop was found, and the anatomy
was Y-shaped with the incisive branch usually
as narrow as the main branch. The mental
nerve branched from the inferior alveolar nerve
anterior to the mental foramen [6]. Earlier
studies have shown that MC course and MF
position may vary between different popula-
tions [7, 8].

The present study assesses the location
of the mental foramen and the prevalence of
the anterior loop in the Egyptian population.

Methods.

Subjects.

A retrospective study. The study used a
sample of 300 CBCTs of 162 (54%) males and
138 (46%) females; mean age of 43.8 = 14.1
years that satisfied the inclusion and exclusion
requirements. The CBCT scans were obtained
from the oral radiology department from a peri-

1st premolar

Fig. 1 (Puc. 1)

Fig. 2 (Puc. 2)

Fig. 1. CBCT of lower jaw (right side) sagittal view
showing.

The position of MF is below apex of 1st premolar (yel-
low arrow).

Puc. 1. KAKT, HUXKHSIS YeAlOCTb, NPABAS CTOPO-
HA, CarMTTAAbHAS PEKOHCTPYKLLUS.

Aokaau3anys HoadOPOAOYHOIO0 OTBEPCTHSA KHH3Y OT
BEPXYLIKH 1-ro mpeMoAsgpa (KeATasd CTPEAKa).

Fig. 2. CBCT of lower jaw (left side) sagittal view
showing.

The position of MF is below apex of 2nd premolar
(yellow arrow).

Puc. 2. KAKT, HUXHSAA 4eAloCTb (AeBas cCTOpoO-
HA), CarMTTAAbHAS PEKOHCTPYKLLUS.

NAokaan3anys IoAOOPOAOYHOrO0 OTBEPCTHS KHHU3Y OT
BEPXYIIKH 2-TO IIPEMOASpA (KEATasd CTPEAKa).
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od of January 2022 to December 2023.

Sample size.

Assuming position for the MF to be be-
tween the first and second premolar teeth
(51%). a sample specificity of 0.9, the sample
size needed for a two-sided 95% specificity con-
fidence interval with a width of at most 0.1, is
300. The whole table sample size needed so
that both confidence intervals have widths less
than 0.1, is 300, the larger of the two sample
sizes [9].

Eligibility criteria.

The following inclusion criteria were
used: sample should only consist of Egyptian
individuals. Presence of permanent dentition.
All teeth should be present next to MF, from
canine to first molar, on both sides.

Exclusion criteria were: presence of any
pathologic lesion, obscuring the MF region.

Acquiring CBCT scans.

CBCT scans were acquired from the
CBCT unit (planmeca pro-face model, Romexis
software version 5.3.5.80 Finland-Helsinki),
voxel size 200 microns.

CBCT data analysis.

Data from CBCT scans were exported in
Digital Imaging and Communications in Medi-
cine (DICOM) format into the Romexis ™ soft-
ware for image analysis and nerve tracing. We
used nerve mapping tools point by point. Start-
ing from the lingual position of the inferior al-
veolar nerve until the buccal emergence from
the mental foramen following the nerve curva-
ture into the mandibular canal.

All CBCT scans were evaluated inde-
pendently by two observers, one radiologist and
one specialist in oral and maxillofacial surgery.
The CBCT images were evaluated in four views
i.e., reconstructed panoramic, sagittal, coronal,
and axial.

The position of MF was recorded as (a)
Below apex of 1st premolar, (b) Below apex of
2nd premolar, (c) Between 1st and 2nd premo-
lar (Fig. 1-3).

The prevalence of AL was assessed by
classifying inferior alveolar canal (IAC) into
three patterns are perpendicular, anterior and
Loop (Fig. 4-6).

Statistical analysis.

Data was fed to the computer and ana-
lyzed using IBM SPSS software package version
20.0 (Armonk, NY: IBM Corp). Comparisons
between the two stages for categorical variables
(qualitative data) were assessed using the Mar-
ginal Homogeneity Test. Significance of the ob-
tained results was judged at the 5% level.

Results.

Here, males were 162 (54%) while Fe-
males were 138 (46%). Mean age was 43.8 +
14.1 (Table Nel). Position of mental foramen:
Between 1st and 2nd premolar was 154
(51.3%) on the right side and 176 (58.7%) in
the left side. Below apex of 2nd premolar was
136 (45.3%) in the right side and 104 (34.7%)
in the left side. Below apex of 1st premolar was
8 (2.7%) in the right side and 18 (6%) in the left
side. None was 2 (0.7%) on the right side and
on the left side. Inferior alveolar canal patterns:

3
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Fig. 3 (Puc. 3)

Fig. 4 (Puc. 4)

Fig. 3. CBCT of lower jaw (right side) sagittal
view showing.

The position of MF is between 1st and 2nd premolar
(yellow star).

Puc. 3. KAKT, HUXHSA YeAloCcTb (MpaBas cTopo-
HA), CarMTTAAbHASI PEKOHCTPYKLLUA.

Aokaau3arus noAO00POAOYHOTO OTBEPCTHUS MeXKay 1-M
U 2-M IIPEMOAIPAMHU (KeATas 3Be31a).

Fig. 4. CBCT of lower jaw (left side) sagittal view
showing.

Perpendicular pattern of inferior alveolar canal.

Puc. 4. KAKT, HuXHsA 4YeAloCTb (AeBas CTOPOHAQ),
CAruTTAAbHASA PEKOHCTPYKLMUS.

IleprieHAUKYASPHBIA XOA IIEPEAHEH IIETAW HHKHETO
aAbBEOASIPHOI'O KaHaAa.
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Fig. 5 (Puc. 5)

Fig. 6 (Puc. 6)

Fig. 5. CBCT of lower jaw (right side) sagittal
view showing.

Anterior pattern of inferior alveolar canal.

Puc. 5. KAKT, HUXHSa YeAloCcTb (MpaBas cTopo-
HA), CarMTTAAbHAsi PEKOHCTPYKLLUS.

Ilepenuuii Xom mepenHENd IETAN HHUXKHETO aAbBEOATP-
HOTO KaHaaa.

Fig. 6. CBCT of lower jaw (right side) sagittal view
showing.

Loop pattern of inferior alveolar canal.

Puc. 6. KAKT, HuXKHSs 4eAloCTb (MpaBas CTopo-
HA), CarMTTAAbHAs PEKOHCTPYKLLUS.

IleTaeBo#t xon mepenHEM IETAW HHXKHETO AaAbBEOASP-
HOTO KaHaaa.

Table Nel. Distribution of the studied cases according to demographic data (n = 300).

No. (%)
Gender
Male 162 (54)
Female 138 (46)
Age (years)
Mean = SD 43.8 £ 14.1
Median (Min. — Max.) 44 (13 -75)

Table Ne2. Distribution of the studied cases according to position of mental foramen in

each side (n = 300)

Right side Left side
Position of Mental foramen
None 2 (0.7%) 2 (0.7%)

Between 1%t and 2" premolar

154 (51.3%) 176 (58.7%)

Below apex of 2" premolar

136 (45.3%) 104 (34.7%)

Below apex of 1% premolar

8 (2.7%) 18 (6%)

Inferior alveolar canal patterns

Loop 100 (33.3%) 106 (35.3%)
Perpendicular 192 (64%) 184 (61.3%)
Anterior 8 (2.7%) 10 (3.3%)
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Loop was 100 (33.3%) in the right side
and 106 (35.3%) in the left side. Perpendicular
was 192 (64%) on the right side and 184
(61.3%) on the left side. Anterior was 8 (2.7%)
on the right side and 10 (3.3%) in the left side
(Table No2). Relation between gender with posi-
tion of mental foramen and inferior alveolar
canal patterns in each side. Position of Mental
foramen and Inferior alveolar canal patterns,
there was a statistically non-significant differ-
ence between right and left sides (Table Ne3).

Discussion.

During oral surgery or implant installa-
tion, a major consequence is damage to the in-
ferior alveolar nerve or mental foramen [10].
The incidence of mental neurosensory disturb-
ances resulting from orthodontic, periodontal,
and surgical procedures cannot be determined
[11]. Juodzbalys et al. reported the complica-
tion incidence, which varies from 0% to 40% of
implant related inferior alveolar nerve (IAN) in-
juries [10]. The IAN is the most injured nerve
(64.4%), followed by the lingual nerve (28.8%)
[12]. The damages could range from mild par-
esthesia or dysesthesia to complete anesthesia
and/or pain [13]. Many functions (speech, eat-
ing, kissing, drinking, etc.) will be affected [14].
Damage can result from the traumatic local

anesthetic injections or during the dental im-
plant site osteotomy or placement or direct in-
jury with scalpel with extreme alveolar process
resorption [10]. CBCT allow collecting extensive
information about the MF anatomy, its envi-
ronment and anatomical variations that can
exist when some clinical parameters vary as
sex, side, or dental status.

The present study focused on assessing
the location of the mental foramen and the
prevalence of the anterior loop in the Egyptian
population based on CBCT. After imaging, 300
CBCTs were used to record the position of MF
as (a) Below apex of 1st premolar, (b) Below
apex of 2nd premolar, (c) Between 1st and 2nd
premolar.

The prevalence of AL was assessed by
classifying inferior alveolar canal (IAC) into
three patterns: Loop, perpendicular and Ante-
rior. The precise identification of MF and AL is
a crucial factor while administering mental
nerve block and performing surgical proce-
dures in the specified area. This parameter
can only be compared with similar studies car-
ried out in different population groups. Varia-
tions exist in the position of MF among differ-
ent racial groups. The present study indicated
that the most common position of MF was Be-

Table Ne3. Relation between gender with position of mental foramen and inferior al-
veolar canal patterns in each side (n = 300).
Gender i MCp
Male Female
(n=162) (n=138)
Right side
S None 0 (0.0%) 2 (1.4%) 1.806 0.682
% Between 1t and 2" premolar 84 (51.9%) 70 (50.7%)
(_“3 Below apex of 2" premolar 72 (44.4%) 64 (46.4%)
§ Below apex of 1%t premolar 6 (3.7%) 2 (1.4%)
E Left side
g None 0 (0.0%) 2 (1.4%) 2.234 0.532
E= Between 1%t and 2" premolar 90 (55.6%) 86 (62.3%)
< Below apex of 2" premolar 60 (37.0%) 44 (31.9%)
Below apex of 1% premolar 12 (7.4%) 6 (4.3%)
_ Right side
g Loop 54 (33.3%) 46 (33.3%) 1.352 0.535
; " Perpendicular 106 (65.4%) 46 (62.3%)
g g Anterior 2 (1.2%) 6 (4.3%)
c_: ‘g Left side
2 Loop 64 (39.5%) 42 (30.4%) 3.150 0.203
% Perpendicular 96 (59.3%) 88 (63.8%)
Anterior 2 (1.2%) 8 (5.8%)
@2 Chi square test MC: Monte Carlo
p: p value for comparing between the studied categories.
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tween 1st and 2nd premolar 154 (51.3%) in
right side and 176 (58.7%) in left side. 84
(51.9%) in males and 70 (50.7%) in females in
the right sides and 90 (55.6%) in males and 86
(62.3%) in females in the left side. In accord-
ance with some studies MF is mostly located
between 1st and 2nd premolars [15].

The IAC pattern in the present study was
categorized into loop, perpendicular and ante-
rior patterns. The most common pattern de-
tected was perpendicular in nature 192 (64%)
in right and 184 (61.3%) in left sides. The prev-
alence of anterior loops in Wei et al. study was
68.6 % (33.3% right side and 35.3% left side)
[16]. Earlier CBCT studies revealed the preva-
lence of an anterior loop range between 48%
and 94% (17, 18]. For treatments involving 4 to
S implant placements in the mandibular inter-
foraminal region, the most distal implant is
recommended to be found as close as possible
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