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SUMMARY: The objective of the study was to investigate the position, position symmetry, shape and number of the mental
foramen in a heterogeneous South African population. Knowledge of the precise position of MF in maxillofacial surgeay/figraitic
accurate local anaesthesia; and can provide a landmark in forensic or medico legal cases. Dry adult human mandiblese(e = 325) w
selected and classified by ancestry. The sample comprised male-to-female ratio of 1.2:1. Observations were made fon,the positio
position symmetry, shape and number of the mental foramen. There was a substantial to perfect agreement (p < 0.00 Spfoatiarss,ob
except for the shape of the MF on the right side of the mandible that had a fair agreement (K = 0.25; P > 0.05). PIVie&tieaviF
as the most prevalent position. PlIl and IV were commonly observed in males and females respectively. Pll was commoniy observed
the males of European descent, while Plll was observed in male African and Mixed descents and female European descests. There w
no significant difference in the symmetric analysis of MF amongst male and female (p = 0.059) and between ancestry (But 0.455).
also, an oval shape of MF was the most common across subpopulations and ancestries, with 2 (2 %) and 3 (0.46 %) of tterAMFs pre
This study is the first comprehensive description of the MF in the South African population, and could be very usefuidn forens
anthropology in the South Africa population.
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INTRODUCTION

The mental foramen (MF), which denotes the end of Variation in shape of mental foramen has been
mental canal, is a funnel-like opening on the anterior surfaceported in some populations, South Andhra Indians (Sankar
of the mandible between the upper and lower margins (et al), Bosnians (Voljevicat al), Tanzanian (Fabian),
each side) where each transmits the mental neurovasciNégerians (Eboh & Oliseh). Furthermore, occurrence of
bundle to the skin and mucosa of the lower lip, lower canirsccessary mental foramen (AMF) has been reported in
and premolar. Various reports on population specific (Sankaarious population groups and may vary from one to three
et al, 2011; Udhayat al, 2013; Voljevicaet al, 2015) perindividual in a population (de Freittsal; Hasan, 2011).
variations in the mental foramen exist in position (Fabiahus, prior knowledge of the variations of mental foramen
2007; Sankaet al; Budhirajaet al,, 2013; Voljevicaet al), in different population groups will be clinically important
number (Sankaet al; Udhayaet al; Eboh & Oliseh, 2014; to avoid nerve damage, enabling successful and effective
Paraskevast al, 2014; \oljeviceet al) and shape (Fabian; mental nerve block anaesthesia.

Sankaeet al; Budhirajaet al,; Udhayeet al; Eboh & Oliseh)

or occurrence of accessory foramina (Eboh & Oliseh) or in Since South Africa has a genetically diverse
some unusual cases absent (de Freitad, 1979; Chwet heterogeneous population, documentation of the position,
al., 2014; Paraskevast al.). Additionally, bilateral number, shape and asymmetry, amongst others, of mental
symmetric or asymmetric MF across the symphysis meritiramen in the subpopulation groups is critical to clinical
has scarcely been reported (Ghal). practice to avoid iatrogenic injuries in dental and
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maxillofacial surgery and provide useful forensianandible relative to the teeth. Therefore, the different
anthropometric data. This study investigates the positiopositions of MF observed were categorized as follows:
position symmetry, shape and number of mental foramen in
a heterogeneous South African population using dry aditbsition | (PI) - between the canine and 1st premolar
human mandibles, and compares our findings with recefosition Il (Pll) - at the apex of the 1st premolar
data on some populations available in literature. Position Il (P1lI) - between 1stand 2nd premolar teeth
Position IV (PIV) - at the 2nd premolar tooth
Position V ( PV) - between 2nd premolar and 1st molar
MATERIAL AND METHOD Position VI (PVI) - at the level of 1st molar
Position VII (PO) - directly below the canine

Two thousand nine hundred and one (2901) dr$hape and number of accessory mental foramen:
mandibles were randomly selected from the KirsteDetermination of the shape and number of MF was carried
collection at the Stellenbosch University, the Raymond Awut by visual observation on both sides of the mandible and
Dart collection at the University of the Witwatersrand, andll observations were recorded. The shapes were as round
the Human skeletal collection at the University of Cape Towar oval, while observation of more than one MF (accessary
for the study. The sample comprised male and femal#~- AMF) was recorded as single, double or triple AMF
mandibles from ancestry of African descents (AD - blacfcluster).
population), mixed descent (MD - coloured population) and
European descent (ED - white population). Two thousar&tatistical analysis. Statistical Package for the Social
five hundred and seventy-six (2576) dry mandibles wel&ciences (SPSS) version 21 (SPSS Inc., Chicago, IL, USA)
excluded, leaving 325 mandibles for the study due to theas used to analyse the data. A Cohen’s Kappa coefficient

following criteria: (K) was used as a measure of the internal consistency for
the measurement; & 0.7 was considered satisfactory.

1. Mandibles of less than 20 years old Frequency distribution of the position of MF was obtained,

2. Adult mandibles of unknown sex and ancestry and a chi-square test was used to perform analyses of position

3. Fractured mandibles or mandibles with oral pathology symmetry by sex and ancestry. A p-value of less than 0.05

4. Absence of 3 or more perimortem mandibular teetlas considered statistically significant, at a 95 % confidence
between canine and second molar interval.

5. Absence of more than one tooth above the MF.

In this study, we report the shape, position, numb&ESULTS
and symmetry or asymmetry of MF on the basis of sex and
ancestry. A data collection form was designed and used to re-
cord the observations on both sides of the mandible; and the A total of three hundred and twenty-five dry mandibles
observations were repeated by the observer. The study wsed in the study were collected from Kirsten collection 71
carried out under the Ethics Number S13/05/100 obtained frail.85 %); Raymond A. Dart collection 233 (71.69 %); and
The Human Ethics Committee, Stellenbosch University. Human skeleton collection 21 (6.46 %). This sample
collection consisted of 161(49.54 %) AD mandibles, 89
Horizontal position of mental foramen: Mandibles(27.38 %) MD mandibles and 75 (23.08 %) ED mandibles
were bilaterally assessed and placed on a flat surface sugth total sex distribution of 178 (54.77 %) males and 147
that the inferior margin of the ramus of the mandible ha@5.23 %) females with male-to-female ratio of 1.2:1. The
maximum contact when vertical pressure was applied to theean age of the sample population was 46.18 (16.3) years.
mandible. A thin office pin was placed in the longitudinaKappa coefficients revealed substantial to perfect agreement
axis of the canine to the first molar and then the observati¢m < 0.001) for most observations, except for the shape of
of the position (P) of the MF relative to mandibular teetthe MF on the right side of the mandible that had a fair
was recorded following the Tebo & Telford (1950)agreement (K = 0.25; P > 0.05).
classification. Thus, the position of the MF was recorded as
either in line with the longitudinal axis of a tooth or as lyind?osition, shape and number of MFThe present study
between two teeth. showed that the most common distribution in the positions
of MF on the right and left sides in AD and MD populations
Also, symmetry is determined when the MF is locatedias Plll in the males (AD/MD: Male, L: 34.78 %/ 63.77 %
at the same position on both sides (right and left) of trend R: 46.43 % / 62.5 %) and PIV in the females (AD/MD:
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DISCUSSION medico legal cases because of the established racial variation
among different population groups. Significant differences
exist in the position, shape and symmetry of the MF among

The MF is often involved in certain steps ofvariousethnic groups and populations (Fabian; Haghanifar &
maxillofacial surgeries. It is especially important to identiffRokouei, 2009; Sankat al; Orharet al, 2013; Budhiraja&t

its boundaries and to preserve it during surgery, trauma, aald; Udhayeet al; Chuet al; Eboh & Oliseh; Paraskevas

local anaesthesia (Fabian; Budhirajaal,,). The location al.; Voljevica et al); because of this, the variation in the

and appearance of the MF are often determined by assessiagjtion of MF has been documented either according to the

some variables using panoramic radiography. Although it &ge, sex and race or in combinations, in different geographical

recommended to cautiously use panoramic radiography f@gions and within the inhabitants of the same geographical

exact measurements and comparisons, previous studies herea (Hasan). However, in most studies, the position of this

shown that there is a close relationship between tl@amen is assessed in relation to the teeth, as this is simpler
radiographic position of the MF and the skull (de Freatas to use in clinical applications (Tebo & Telford).

al.; Hasan; Chet al). The position of the MF in relation to

the mandibular body is probably more precise, and is not In maxillofacial surgical manoeuvres, knowledge of

affected by factors such as malocclusion, mesiodistal widthe precise position of MF is critical for accurate local

of the tooth, race, nutrition, and age (Scheid, 2012anaesthesia essential in dental procedures and as well

Additionally, MF position and position symmetry aresafeguard against mental neurovascular bundle damage

important anatomical landmarks, critical in forensic oduring oral surgical procedures. The lack of consistent

Table Ill. Comparison of the present study with similar studies of the last decade.

Author Study Group / no. MF Position MF Shape AMF MF Symmetry
R/O % no. (%) %
Paraskevas ef al. (2014) Greek - - - 1(4.17) -
n =96
Voljevica et al. (2015) Bosnia and Herzegovina I Oval 83.3 1(2.7) -
n =150
Eboh & Oliseh (2014) Nigerians v Oval 63.6 -(23.1) -
n=>54
Chu et al. (2014) Brazilian 1 - - -(13.6) 56
n=191
Udhaya et al. (2013) South Indian v Oval 83.33 1(5.5) -
n =90
Budhiraja et al. (2013) North India v Oval 74.3 - -
n =105
Fabian (2007) Tanzanian Males v Oval 54 - 78
n =100
Present study South African v Oval 83.1 1(2138) 43.7
n =325 2 (2.0)
3(0.46)
(23.84)
African descent (AD) n = 161 v Oval 82.8 1(22.98) 60.8
2(2.48)
3(0.62)
(26.08)
Mixed descent (MD) v Oval 78.1 1(21.35) 57.2
n=2389 2(1.12)
3(0.56)
(23.03)
European descent (ED) I Oval 88.4 1(18.0) 54.72
n=75 2 (2.0)
3 (0.0)
(20)

MF = mental foramen; AMF = accessory mental foramen; R/O = round/oval; II: MF at the apex of the 1st premolar; Ill: MFlst&veEPnd premolar
teeth; IV: MF at the 2nd premolar tooth.
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anatomic landmarks and inability to clinically palpate the As anatomical landmarks, MF position and position
mental foramen during clinical manoeuvres may explain tlsymmetry are important and helpful in forensic or medico
intense attention the subject has received from researchegal cases population groups. The distinct in symmetry and
using either advanced radiographic imaging techniqguasymmetry identified amongst the AD subpopulation group
(Haghanifar & Rokouei; Orhaet al; Currieet al, 2016), (as against MD and ED subpopulations) suggests genetic
cadaveric or dry human materials (Fabian; Saekaal; influence on these parameters which is very important in
Budhirajaet al; Udhayaet al; Chuet al; Eboh & Oliseh; clinical practice for successful mental nerve block.
\oljevicaet al). In South Africa, due to inherited admixedNevertheless, there was no significant difference in the
ancestry arising from colonization, there is a diverse geneigmmetric analysis of MF amongst male and female (p =
constitution of the population implying a great variability in0.059) and between ancestry (p = 0.455).
the skeletal stature and structure of the different racial groups.
Consequently, variation in the anthropological parameters In this study, an oval shape of MF was the most
is important in identification of skeletal remains in forensicommon across population groups and ancestry and is in
and/or medico legal cases. Besides, success of surgiaa with most international previous reports (Udhayal;
procedures requiring mental nerve block for the differeriiboh & Oliseh; Paraskevasal; \oljevicaet al). The high
subpopulation groups is contingent on accurate knowledffequency of occurrence of the oval shape is similar to what
of the MF position, shape and number and position symmetmas reported in Bosnia and Herzegovina (Eboh & Oliseh),
existing in these subpopulation groups. The importance Nbrth India (Udhayat al) and South India (Fabian). Factors
this study among the heterogeneous South African populati@sponsible for predominant oval shape of MF are not clearly
therefore cannot be over emphasised. known, but may be unrelated to the embryonic factors
operating during the development of the mandible and
In the present study, we found clear ancestry- arfdeding patterns. About 23.84 % of the studied population
sex-specific differences in the position of the MF nopresented with multiple MF reaching a maximum of 3 AMFs
previously reported. Position 1V of the MF is shown as them AD and MD populations. But, the presence of 1 AMF
most prevalent in South African subpopulations. Positiongas frequent across the subpopulation groups. Unlike earlier
[l and IV were commnly observed in males and femaleseports (Fabian; Budhiragt al; Chuet al; Eboh & Oliseh),
respectively. However, in terms of ancestry and sex, posititinis study shows that there are 2 (2 %) and 3 (0.46 %) AMFs
[ was commonly observed in the males of ED while positiopresent in the South African population. Naturally, an AMF
[l was observed in AD and MD males and ED femal®ccurs from the branching of the inferior alveolar nerve prior
subpopulations; signifying differences in MF position betweeto the formation of the mental canal (Dario, 2002; Nagébh
the South African males AD and MD and their ED counterparéd., 2009). Ignorance of its existence may result in unforeseen
as well as among the females of the various subpopulatidamage to the neurovascular bundles or unsuccessful men-
groups. These variations may be the result of varying degredak nerve block. Consequently, the application of Champy
of genetic admixture between ancestral groups. Howevéechniques in maxillofacial surgery in the South African
globally, previous studies have shown that PIll (@éhal; population will more likely affect the mental nerve.
\oljevicaet al) and IV (Sankaet al; Udhayeet al; Budhiraja Furthermore, the high prevalence of one AMF in AD and
et al; Eboh & Oliseh; Voljeviceet al) are the commonly MD populations is consistent with an earlier report on
reported MF positions. Position Il is common among Boshiaffrican population by Eboh & Oliseh probably suggesting
and Herzegovinians (Voljeviaat al) and Brazilians (Chat  genetic influence from African ancestry in this case. The
al.); while PIV is common among North Indians (Budhirajaesults were compared with similar studies in the last decade
et al), Tanzanian (Fabian), South Andra Indians (Saekar as presented in Table III.
al.), South Indians (Udhayet al) and Nigerians (Eboh &
Oliseh). These findings are similar to our observations among In the last decade various reports on the position of
South Africa AD and MD males and ED females in the preseMF (Table V) have mostly utilized radiographic imaging
study. Additionally, the presence of a foramen below the canitechniques. Very few of these authors reported the frequency
(P0) in male of AD (1.45 %) and MD (1.79 %) subpopulationsf MF position (Haghanifar & Rokouei; Orhahal.; Currie
was an interesting outcome, not reported in the ME&tal) and position symmetry (Haghanifar & Rokouei; Kgiku
classification (Tebo & Telford). Variability in MF pogih may et al, 2013) in the different studied populations. The most
be related to different feeding habits, subsequently affectic@mmon shape of the foramen reported was oval (Kefiku
mandibular development (Fabian; Yesilyeiral, 2008) and al.) similar to our study, still, the only study (Haghanifar &
may be the case in MF positions among South AfricanRokouei) that reported the frequency of position symmetry
Overall, the most common position of MF amongst Soutbresented a very high frequency (85 %) compared to our
Africans of ED is PII followed by PIII. study (ED Male: 54.72 %; MD Female: 54.54 %). The results
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Table IV. Studies of the MF position in the last decade using radiographic materials.

Currie et al 2016
Kqiku et al. 2013

Imada et al 2014
Orhan et al 2013

Rokouei ,2009

Leite et a1 2014
Haghanifar and

Zmyslowska-
Polakowska et al

2017
Cantekin et al

[wanaga et al
2014

2016
Sisman et al

2012

Study group Poland UK
MF Position I

Shape - -
AMF % 7% 14,3%
MF symmetry -

—
=
&
=]

kosovo Turkey

oL 1v I

- Oval - - -

3,2% 6.5% 3% 6,34% 2% 7% -
- - - - - - 85.7%

g‘ Naitoh et al 2009
o
5

—
B
o
<

1L, IV

—
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=]

o

o

N

—
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||%
<
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N

MF = Mental foramen; AMF = accessory mental foramen; Ill: MF betwé&emd 2¢ premolar teeth; IV: MF at theQoremolar tooth.

from studies of MF using radiographic imaging techniquegckay, C.: TCHOKONTE-NANA , V. & MBAJIORGU, E.
(Haghanifar & Rokouei; Orhagt al; Currieet al) are F. El foramen mental en mandibulas humanas secas de adultos
consistent with the results of our present study, confirmirggdafricanos: un estudio anatémit. J. Morphol., 36(4)1361-

that there is a relationship between the radiographic positid#67, 2018.

of the MF and the skull (de Freitasal; Hasan; Chet al).

Actually th resulsfom these studieson e requency o, TESMER: FLEnELe o s s e i o
AMF occurrence was limited to only 1 AMF, with no P g ,1ap ’ b

sicion, forma y numero de forAmenes mentales (FM) . El conoci-

similarity in the frequency of occurrence of 1 AMF in OUlmiento de la localizacion exacta del FM en la cirugia maxilofacial

studied population. This discrepancy may be due to the pe@rcritico para una anestesia local precisa y puede proporcionar un
visualization of AMF on 2-dimensional imaging techniquepunto de referencia en casos legales forenses o médicos. Se selec-
(Haktaniret al, 2010; Fuakamét al, 2011; Muinelo-Lo- cionaron 325 mandibulas humanas secas adultas y clasificadas por
renzoet al, 2015), especially when the diameter of AMFPascendencia. La muestra relacién hombre-mujer fue de 1,2:1. Las
are less than 1.5 mm (Katakaetial, 2008) or when indi- OPservaciones fueron realizadas para la posicion, simetria de la

vidual populations are over 50 years of age (Muineb_l_cp_osicién,formay el nimero foramenes mentales. Se alcanzo la per-
renzoet al) feccion de concordancia (p < 0,001) para la mayoria de las obser-

vaciones, a excepcion de la forma intermedia en el lado derecho de
la mandibula el cual present6 un acuerdo justo (K = 0,25; p > 0,05).
La PIV de la MF se muestra como la posicién mas prevalente. PIII
CONCLUSION y IV fueron observados cominmente en hombres y muijeres, res-
pectivamente. La PII se observdé cominmente en los varones de
ascendencia europea, mientras que el Plll se observé en descen-
Knowledge of the position of the mental foramen anélientes africanos y mixtos masculinos y descendientes femeninos
the number of accessory mental foramen in a heterogenesag)peos. No hubo diferencias significativas en el analisis simétri-
South African population will prevent mental nerve damag Oflel FM entre hombres y mujeres (p =0,059) y,entre afscendem,:'a
. . . . . = 0,455). Una forma ovalada de FM fue la mas comun a través
during surgery. This study is the first comprehensiv

J X ; e subpoblaciones y ancestros, con 2 (2 %) y 3 (46 %) del con la
description of the mental foramen in the South AfricaBresencia de un foramen mental accesorio. Este estudio es la pri-

population and its ancestry subgroups. The observationsm@ra descripcion comprensiva del FM en la poblacién sudafricana,
this study could also be very useful in forensic anthropologypodria ser muy util en antropologia forense en la poblacién de
in the South African population. However, the morphometrigudafrica.

analysis of the vertical and horizontal position of mental

foramen and the relative positions of the accessory mental ~ PALABRAS CLAVE: Foramen mental; Mandibula; Fo-
foramen in the mandible of South African population§2Men mental accesorio; Nervio mental; Ascendencia;
warrant further research. Sudafrica.

REFERENCES
ACKNOWLEDGEMENTS

Budhiraja, V.; Rastogi, R.; Lalwani, R.; Goel, P. & Bose, S. C. Study of

The authors wish to thank BR Freeman for Position, shape, and size of mental foramen utilizing various parameters
proofreading the manuscript in dry adult human mandibles from north Indi&8RN Anat.,

2013961429, 2013.
1366



MCKAY, C.; TCHOKONTE-NANA, V. & MBAJIORGU, E. F. The mental foramen in dry human mandibles of adult South Africans: An anatomicalrstuélyMorphol., 36(4)L361-1367, 2018.

Chu, R. A;; Nahas, F. X.; Di Martino, M.; Soares, F. A.; Novo, N. F.; SmithYesilyurt, H.; Aydinlioglu, A.; Kavakli, A.; Ekinci, N.; Eroglu, C.;
R. L. & Ferreira, L. M. The enigma of the mental foramen as it relates Hacialiogullari, M. & Diyarbakirli, S. Local differences in the position
to plastic surgeny. Craniofac. Surg., 25(2)38-42, 2014. of the mental foramerkolia Morphol. (Warsz), 67(132-5, 2008.
Currie, C. C.; Meechan, J. G.; Whitworth, J. M.; Carr, A. & Corbett, I. P.
Determination of the mental foramen position in dental radiographs in
18-30 year oldDentomaxillofac. Radiol., 45(1)0150195, 2016.
Dario, L. J. Implant placement above a bifurcated mandibular canal: a case
report.Implant Dent., 11(3258-61, 2002. Corresponding author:
de Freitas, V.; Madeira, M. C.; Toledo Filho, J. L. & Chagas, C. F. Absend&enant Tchokonte-Nana, PhD
of the mental foramen in dry human mandiblesta Anat. (Basel), |slet and MSK Research Group
EbolhO4I:()3)25?§:5(,)I]i-sge7r?‘ E. I. Analysis of mental foramen in dry humaAnatomy and Histology
mandibles of adult Nigerian&\fr. J. Med. Med. Sci., 43(207-13, rbepartment of B!omedlcal Sciences
2014, Faculty of Medicine and Health
Fabian, F. M. Position, shape and direction of opening of the mental foratellenbosch University
men in dry mandibles of Tanzanian adult black mdtes. J. Anat.  Tygerberg
Embryol., 112(3)169-77, 2007. SOUTH AFRICA
Fuakami, K.; Shiozaki, K.; Mishima, A.; Shimoda, S.; Hamada, Y. &
Kobayashi, K. Detection of buccal perimandibular neurovascularisation
associated with accessory foramina using limited cone-beam compuieg, 5| - venant.tnana@gmail.com
tomography and gross anator8yrg. Radiol. Anat., 33(241-6, 2011.
Haghanifar, S. & Rokouei, M. Radiographic evaluation of the mental fora-
men in a selected Iranian populatibmdian J. Dent. Res., 20(2p0- .
2, 20009. Received: 19-03-2018
Haktanir, A.; llgaz, K. & Turhan-Haktanir, N. Evaluation of mental foramina\ccepted: 14-06-2018
in adult living crania with MDCTSurg. Radiol. Anat., 32(851-6,
2010.
Hasan, T. Characteristics of thkental Foramen in Different Populations
Internet J. Biol. Anthropol., 4(2011.
Katakami, K.; Mishima, A.; Shiozaki, K.; Shimoda, S.; Hamada, Y. &
Kobayashi, K. Characteristics of accessory mental foramina observed
on limited cone-beam computed tomography imades€ndod.,
34(12)1441-5, 2008.
Kaiku, L.; Weiglein, A.; Kamberi, B.; Hoxha, V.; Meqga, K. & Stadtler, P.
Position of the mental foramen in Kosovarian populatiGoll.
Antropol., 37(2)545-9, 2013.
Muinelo-Lorenzo, J.; Suarez-Quintanilla, J. A.; Fernandez-Alonso, A.;
Varela-Mallou, J. & Suarez-Cunqueiro, M. M. Anatomical
characteristics and visibility of mental foramen and accessory mental
foramen: Panoramic radiography vs. cone beanmM&d. Oral Patol.
Oral Cir. Bucal, 20(6)e707-14, 2015.
Naitoh, M.; Hiraiwa, Y.; Aimiya, H.; Gotoh, K. & Ariji, E. Accessory men-
tal foramen assessment using cone-beam computed tomogdPaphy.
Surg. Oral Med. Oral Pathol. Oral Radiol. Endod., 10728p-94,
2009.
Orhan, A. I.; Orhan, K.; Aksoy, S.; Ozgll, O.; Horasan, S.; Arslan, A. &
Kocyigit, D. Evaluation of perimandibular neurovascularization with
accessory mental foramina using cone-beam computed tomography in
children.J. Craniofac. Surg., 24(%4365-9, 2013.
Paraskevas, G.; Mavrodi, A. & Natsis, K. Accessory mental foramen: an
anatomical study on dry mandibles and review of the litera@na.
Maxillofac. Surg., 19(2177-81, 2014.
Sankar, D. K.; Bhanu, S. P. & Susan, P. J. Morphometrical and
morphological study of mental foramen in dry dentulous mandibles of
South Andhra population of Inditndian J. Dent. Res., 22(&42-6,
2011.
Scheid, R. CWoelfel's Dental Anatomy8" ed. Philadelphia, Lippincott
Williams & Wilkins. 2012. pp.255-6.
Tebo, H. G. & Telford, I. R. An analysis of the variations in position of the
mental foramenAnat. Rec., 107(1§1-6, 1950.
Udhaya, K.; Saraladevi, K. V. & Sridhar, J. The morphometric analysis of
the mental foramen in adult dry human mandibles: a study on the South
Indian populationd. Clin. Diagn. Res., 7(8547-51, 2013.
\oljevica, A.; Talovic, E. & Hasanovic, A. Morphological and morphometric
analysis of the shape, position, number and size of mental foramen on
human mandible#\cta Med. Acad., 44(831-8, 2015.

1367



