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The aim of this paper is to summarise the knowledge about the anatomy, embryo-
logy and anthropology of the mandible and the mandibular foramen and also to
highlight the most important clinical implications of the current studies regarding
anaesthesia performed in the region of the mandible. An electronic journal search
was undertaken to identify all the relevant studies published in English. The search
included MEDLINE and EMBASE databases and years from 1950 to 2012. The
subject search used a combination of controlled vocabulary and free text based
on the search strateqy for MEDLINE using key words: ‘mandible’, ‘mandibular’,
‘foramen’, ‘anatomy’, ‘embryology’, ‘anthropology’, and ‘mental’. The reference
lists of all the relevant studies and existing reviews were screened for additional
relevant publications. Basing on relevant manuscripts, this short review about
the anatomy, embryology and anthropology of the mandible and the mandibular
foramen was written. (Folia Morphol 2013; 71, 4: 285-292)
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INTRODUCTION
The aim of this paper is to summarise the know-
ledge about the anatomy, embryology and anthropo-
logy of the mandible and the mandibular foramen,
and also to highlight the most important clinical
implications of the current studies regarding ana-
esthesia performed in the region of the mandible.

METHODS
An electronic journal search was undertaken to
identify all the relevant studies published in English.
This search included MEDLINE and EMBASE databases
and years from 1950 to 2012. The subject search used
a combination of controlled vocabulary and free text

based on the search strategy for MEDLINE using the key
words: ‘mandible’, ‘mandibular’, ‘foramen’, ‘anatomy’,
‘embryology’, ‘anthropology’, and ‘mental’. The refe-
rence lists of all the relevant studies and existing reviews
were screened for additional relevant publications.

Each publication was initially assessed for relevance
using data presented in the abstract. When the abs-
tract was not available or failed to provide sufficient
information, a reprint of the full paper was obtained.
When the papers or abstracts reported different stages
of clinical trial, only the longer-term study was inclu-
ded in the review. When both the full paper and the
abstract were published based on data from the same
clinical trial, only the full paper was included.
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ANATOMY OF THE MIANDIBLE

The mandible consists of flat bones. The corpus
of the mandible is thicker than the rami. The points
of maximum thickness are located on the level of the
oblique line and the mandible-hyoid line. These are
the places of maximum stress, which occurs when the
mandible is pressed against the jaw [8]. The build of the
compact bone is extremely dense, and the external and
internal lamina are especially thick on the base of the
mandible. The shape and character of the mandible is
also fashioned by muscles and ligaments, that attach
to this bone [8, 16, 50, 61]. The internal sides (lingual)
of the alveoli are much thicker than the external ones
(buccal and labial), with the exception of the third
molar, where the buccal side is the thickest [8, 28].

The ramus of the mandible has the shape of
a quadrangular bone lamina. It has 2 surfaces and
2 condyles. The lateral surfaces are rough in the lower
part. Near the angle of the mandible one can find the
masseteric tuberosity, which is the place of attachment
of the masseter muscle [4, 8, 50, 63]. The medial side
of the ramus holds the mandibular, and sometimes,
accessory foramina [2, 8, 43, 48]. The mandibular
foramen is limited from the anterior side by a bony
plate called the lingula of the mandible. The lingula
is the place of attachment for the sphenomandibular
ligament [3, 10]. The lingula can be palpated through
the mucosa of the oral cavity. It shows the way, where
one should point the needle, when anaesthetising the
nerve innervating the lower teeth [9, 29].

The mandibular canal begins with the mandibular
foramen. This canal, when single, runs arching ante-
riorly, through the trabecular bone, to the level of the
alveolus of the medial incisor. Near the mental foramen,
the canal is wide, and narrows towards the medial side
[18, 19]. Near the mandibular foramen, or in the fora-
men itself, the mylohyoideus sulcus begins [10, 41, 58].
Going posteriorly from this sulcus, the medial surface of
the mandible ramus is uneven, and forms the pterygoid
tuberosity, where the medial pterygoid muscle attaches
[4, 10]. The medial side of this muscle is covered by the
interpterygoid fascia [4, 31]. To the angle of the mandible,
between the medial pterygoid muscle and the masseter
muscle, the stylomandible ligament attaches.

The anterior edge of the mandible ramus begins
as an extension of the oblique line. It is sharp and
narrow, and medially borders the extramolar sulcus
(at the buccal edge of the third molar). Medially from
that border one can find the retromolar triangle, which
lies posteriorly to the last molar. The medial border of
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this triangle is formed by the crist buccinatoria, which
is the point at which the buccal muscle attaches. The
lateral border of the retromolar triangle is created by
the lateral branch of the crista temporalis [4, 31, 56].

The posterior edge of the mandible is wide, round
and covered by the parotid gland. The thin upper edge
of the ramus has 2 condyles — the anterior coronoid
process and the posterior condyloid process. These
2 are separated by the mandibular notch (incisura
mandibulae) [4, 20, 25].

EMBRYOLOGY OF THE MANDIBLE

The mandible begins to ossify as the second bone,
after the clavicle [8, 16]. The majority of the mandible
forms as ossified connective tissue, on the lateral surface
of the Meckel’s cartilage. In each half of the mandible,
an ossification centre develops [8]. It appears in the
67t week of intrauterine development, and is the basis
for the development of the main part of the mandibular
corpus and rami. Next, clusters of cartilage begin to
form in the connective tissue, which slowly starts to
ossify irrespectively from Meckel’s cartilage [8, 16, 28,
46, 52]. Such cartilage clusters form on the top of the
coronoid and condyloid processes, in the angle of the
mandible, on the anterior ends of both halves of the
mandible and in the dental arch [8]. In the next step, all
of these form a unified bone. Short before birth, in the
connective tissue between both halves of the mandible,
form 1 or 2 small mental bones (ossicula mentalia).
These fuse with the mandible soon after birth [16] and
create the mental protuberance. In the neonatal period,
the mandible is formed from 2 halves, connected by the
mandibular symphysis, which in humans and Primates
ossifies in the first year after birth [8, 50, 53, 57].

The posterior end of the Meckel’s cartilage connects
to the area near the ear. The anterior ends of the left
and right side of the cartilage almost contact with each
other. The ossifying posterior end creates 2 auditory
ossicles — the malleus and the incus. The anterior
end is fused with the mandible, and the rest under-
goes atrophy. The mylohyoid sulcus is the remnant of
the groove, where the Meckel’s cartilage existed. The
sphenomandibular ligament develops from the fibrous
sheath framing the cartilage [8, 28, 46, 50].

DEVELOPMENT AND AGE-RELATED
MANDIBULAR CHANGES
After birth, the shape of the mandible is constantly
modified. In neonates, the corpus of the mandible bila-
terally holds the alveoli for both deciduous incisors, the



M. Lipski et al., The mandible and the mandibular foramen

canine tooth and 2 molars — not yet completely sepa-
rated from each other [8]. In this period the mandibular
canal is relatively wide, because it holds the yet divided
inferior alveolar nerve and vessels. It is placed near
the lower edge of the mandibular corpus. This form
of separate innervation of the canine tooth, premolar
and molar areas exists only in the neonatal period.
In the persistent form, this canal exists posteriorly to
the mandibular foramen, as the canal of Serres, which
holds the Serres vein [11, 54].

The mental foramen is located low and relatively far
towards the posterior, below the first molar bud [11,
22]. The angle between the corpus and the ramus of
the mandible is obtuse (150°-160°), and the condyloid
process is small. However, the coronoid process in the
mandible of a neonate is large and is located above
the condyloid process [8, 28, 38].

After birth both halves of the jaw fuse. This process
takes place in the mandibular symphysis, and moves
from the bottom to the top. Because of the develo-
ping buds of permanent teeth, the corpus elongates
posteriorly from the mental foramen [28]. Together
with the development of the alveolar part, the man-
dibular corpus height increases to make space for the
elongating teeth roots.

When the permanent teeth start to erupt, the
mandibular canal is located just above the mylohyoid
sulcus, and the mental foramen moves anteriorly, rea-
ching its final place on the level of the second premolar
tooth [8, 18, 19]. The mandibular angle is less obtuse,
and at the age of 4 has about 140° [28, 50].

When considering adults, the mandibular propor-
tions are different, and the alveolar part of the man-
dible, as well as the base of the mandible are of similar
height. The mandibular foramen moves cranially and
positions itself in the centre of the corpus [18, 19,
25]. The mandibular canal runs almost parallel to the
mylohyoid line [31, 32, 37]. The angle between the
corpus and the ramus becomes more perpendicular,
between 120° and 130° [35, 38, 42, 43].

In senile age, due to the loss of teeth, the size of
the mandible decreases [38]. The alveolar part under-
goes atrophy. Due to those changes, the main part of
the corpus is localised below the oblique line, and the
mandibular canal together with the mental foramen re-
latively move upwards, running near the dental arch. The
mandibular ramus leans posteriorly, thus the mandibular
angle increases, and once again is about 140°. The neck
of the condyloid process leans posteriorly [25, 39, 50].
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MANDIBLE INNERVATION

Developmentally, both mandibular condyles are in-
nervated by the third ramus of the trigeminal nerve —
the mandibular nerve [8]. This nerve is the “strongest”
of the trigeminal branches and has a mixed character.
Its lower branch holds the sensory function, and the
upper one the motor function [61]. Pseudounipolar
neurons that send axons to the mandibular nerve are
located in the posterolateral part of the trigeminal
ganglion. Those are mainly dendrites receiving fibres
from the periodontium receptors. Taking into account
the intracranial course, these 2 branches do not mix
with each other. Fibre exchange occurs most probably
at the level of and just below the oval foramen [6, 27,
60]. At the start, the motor branch lies medially to the
sensory one, next moves anteriorly, and lastly laterally.

The mandibular nerve innervates the mandible, the
tempo-mandibular joint, the muscles, skin, mucosa,
the periosteum, and all of the mandibular teeth. It
exits the cranium through the oval foramen and goes
posteriorly behind the lateral pterygoid muscle to the
subtemporal fossa [4, 27, 51, 61]. The mandibular
nerve gives off:
— the anterior group — branches, which hold mainly

the motor fibres;
— the posterior group — branches which hold mainly

the sensory fibres.

The posterior group usually has 3 sensory branches
— thelingual nerve, the inferior alveolar nerve and the
auricotemporal nerve. The only sensory branch of the
anterior group is the buccal nerve. It runs through the
upper part of the subtemporal fossa and crosses the
anterior edge of the mandibular ramus on the level of
the upper molars (when the mouth is wide open) [38].

The inferior alveolar nerve is the only nerve from the
posterior group that runs in the ossified mandibular
canal. It branches off the posterior trunk, laterally from
the lingual nerve, and runs between the medial and la-
teral pterygoid muscles [27]. Next it goes caudally and
anteriorly between the sphenomandibular ligament
and the mandibular ramus, towards the mandibular
foramen. In the mentioned foramen, the nerve lies
anteriorly and medially to the inferior alveolar artery.
Such configuration occurs in 60% of the cases. In 20%
the nerve is located laterally, and in 10% posteriorly to
the artery. In 10% the nerve is placed independently to
the artery [51]. Next, in the mandibular canal, the nerve
is placed under the inferior alveolar vein. The inferior
alveolar artery runs more cranially [4, 51].
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The inferior alveolar nerve has both the sensory and
motor components. Before entering the mandibular
canal it gives off the mylohyoid nerve, which lies in
the mylohyoid sulcus. In the case when the mylohyoid
nerve branches off in the mandibular canal, it has its
own, separate, ossified canal. Subsequently, after rea-
ching the posterior edge of the mylohoid muscle, the
mylohyoid nerve passes on its caudal surface, giving off
motor branches to this muscle and to the anterior belly
of the digastric muscle [4, 18, 59]. The sensory branches
reach the skin around the mental protuberance. This
nerve sometimes can join the lingual nerve by a small
branch piercing the mylohyoid muscle. It may also take
part in the innervation of the last mandibular, molar
teeth, giving off numerous branches in the vicinity of
the mylohyoid sulcus. It may also participate in the
sensory innervation of the canine teeth. In this case it
gives off branches going through multiple holes on the
lingual side of the mandibular symphysis, which join the
incisive nerve (uni- or contralateral). The level at which
the mylohyoid nerve branches off the inferior alveolar
nerve is variable. It can occur on a distance between
5-23 mm, starting from the point at which the inferior
alveolar nerve reaches the mandibular foramen. Thus,
the problems that might occur during the anaestheti-
sation of lower incisor teeth [4, 18, 19, 25, 30].

Among the nerves in the immediate vicinity of the
mandible that might be significant during standard
anaesthesia, is the lingual nerve — the only sensory
branch of the anterior trunk. Usually it passes between
the heads of the lateral pterygoid muscle or between
the lateral and medial pterygoid muscles. Then, it runs
with the buccal artery on the lateral surface of the buccal
muscle, until it reaches the angle of the mouth. On this
rout it divides into terminal branches. They pierce the
buccal muscle, but do not innervate him, and supply
the buccal mucosa, and partially the gums. They also
innervate the skin of the cheek, joining the branches
of the facial nerve. The lingual nerve sometimes can be
replaced by a branch from the suborbital nerve, or it
may branch off directly from the inferior alveolar nerve.

In its initial segment, the buccal nerve runs between
the heads of the lateral pterygoid muscle. Next, it goes
caudally and anteriorly, and runs at the base of the
coronoid process, laterally to the upper jaw tubercle
and medially to the temporal muscle ligament [25, 38].

ANTHROPOLOGY
The mental protuberance of the mandible has under-
gone multiple changes starting from the Neanderthal to
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the modern European (in which it is most prominent).
Aboriginal Australians have very discreet mental protu-
berances. Some prehistoric mandibles, as for example
the mandible from Mauer (Homo heidelbergensis) has
no mental protuberance (Homo amentalis), as in an
anthropoid [53]. A prominent mental protuberance is
a highly human feature [16, 33, 25, 53].

The mental protuberance develops as a result of the
variable intensity of growth of the alveolar part of the
mandible and the base of the mandibular corpus. During
intrauterine development until the time of birth, the
growth of the alveolar part of the mandible is very dy-
namic [50, 57]. This part moves anteriorly from the outer
margin of the lower edge of the mandible. Between the
second and third month after birth, the growth of the
alveolar part of the mandible slows down. At the same
time the corpus starts to grow faster and thus begins
to protrude [50, 57]. The development of the mental
protuberance is partially a symptom of an overall phylo-
genetic process of cranial formation. Together with the
intensification of stimuli, which influenced the growth of
the neurocranium (especially anteriorly and superiorly),
the intensity of growth of the lower part of the cranium
decreased. The viscerocranium has decreased and moved
under the neurocranium. These changes caused that the
masticatory apparatus moved from its anterior position
backwards — under the neurocranium [25].

The widening of the neurocranium, in the process
of phylogenesis, resulted in changing of the width
of the face — especially the jaw and the palate. The
mandible had to adapt to the changing conditions.
Gaining the ability to verbally communicate resulted
in tongue and mandible enlargement.

The left and right parts of the corpus of the mandible
join anteriorly in the midline. As a result of this fusion an
arched connection forms. Itis less prominent in humans
than in other mammals. As a result, severe transverse
tensions develop in the bone structure of the mental
protuberance [8, 28]. To reduce these tensions, as well
as strengthen the bone structure, the ossicula mentalia
are formed. These bones are typical for humans. The
small mental bones form in the connective tissue of the
mandibular symphysis, shortly before birth. These bones
take part in the forming of the characteristic, triangle
shaped mental protuberance, which is more prominent
in men then in women [25, 28, 57].

Worth noticing is also the posterior aspect of the
mandibular corpus. It is here, where the mental spine
is located. It is the place where the genioglossus and
the geniohyoid muscles attach [9, 25, 57]. The mental
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spine can be variable in shape and size, even to the
point of being non-existent. In its place one sometimes
can find the genioglossus fossa [25, 57]. Such a fossa is
a very primitive feature, characteristic for the mandible
from Mauer. This mandible belongs to the Homo heidel-
bergensis species and has been discovered in 1907. It
is dated to be 300,000 years old [53]. This species is
thought to be the predecessor of the Neanderthals. The
genioglossus fossa can sometimes be seen in a child up
to 1 year old, or in anthropoids [53, 57].

The coronoid process also undergoes significant
changes during the individual development. It is par-
tially formed by the tensions created by the temporal
muscle, which attaches to the coronoid process.
A wide and low coronoid process is a sign of an intense
development of the temporal muscle, while a high
and spiky confirms the opposite [8, 25, 38, 39, 63].

HISTORY AND CLINICAL NOTES
ON THE SUBJECT OF ANAESTHESIA
PERFORMED IN THE VICINITY
OF THE MIANDIBULAR FORAMEN

Studies conducted thus far on the subject of the
mandibular foramen have concentrated on the race,
gender and age-related differences [5, 17, 24, 36, 42, 45].
These differences were both analysed on the panoramic
images, as well as on the bone specimens [36, 45, 471].

The first report on the subject of performing coca-
ine conduction anaesthesia of the inferior alveolar nerve
in the region of the mandibular foramen was described
by Halsted in 1885 [13]. In 1952 Matas [34] described
the history of anaesthesia and its accomplishments
associated with nerve blocks over the last 100 years.

Murphy et al. [41] in 1969 described the role of
mandibular foramen placement in performing the
inferior alveolar nerve block. This team also described
accessory mandibular foramina on the mandibular
ramus, as well as the variety of innervation of the
lower teeth and the course of the inferior alveolar
neurovascular bundle.

Barker and Davies [4] in 1972 specified the location
of the mandibular foramen, basing on the location of the
mandibular lingula. In 47.7% of the cases the apex of the
lingula was about 1-5 mm cranially to the occlusal surfa-
ce of the lower teeth. Barker and Davies [4] also assessed
the correlation between the height of the mandibular
ramus and the lingula, and described in detail the structure
of the mandible, as well as the pterygo-mandibular space.

Hayward et al. [14] in 1977 noticed that the mandi-
bular foramen is located further from the anterior edge
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of the mandibular ramus than it is from the posterior
edge. They did not find any race, gender and side-rela-
ted differences in location of the mandibular foramen,
as well as in the dimensions of the mandibular rami.

Nicholson [44] in 1985, when assessing a Hindi
population, found that the mandibular foramen is
located below the occlusal surface of inferior teeth.
The author suggests that the reason for inferior alveo-
lar nerve anaesthesia failure is the fact of mandibular
foramen variable location in Hindi population.

Hetson et al. [15]in 1988 focused on measuring the
distance from the mandibular foramen to the anterior
and posterior borders of the mandibular rami, and
from the angle of the mandible (Gonion point), using
anatomical specimens. They concluded that using the
abovementioned parameters provides more accurate
measurements, than using isolated landmarks of the
bony mandible.

Mwaniki and Hassanali [42] in 1992 found, stu-
dying a Kenyan population, that in over 60% of cases
the mandibular foramen is located above the occlu-
sal surface of the inferior teeth. They suggested that
when performing inferior alveolar nerve anaesthesia
in Kenyans, 1 should administer the injection slightly
more cranial than in other populations.

Kaffeetal. [21]in 1994 found a significant correlation
between the location of the mandibular foramen in the
radiograph and the narrowest anteroposterior dimension
of the ramus. They have also noticed that panoramic
X-ray images made using different machines do not give
equal anatomic reconstructions of the mandible.

Jerolimov et al. [17] in 1998 described the location
of the mandibular foramen in relation to the temporal
crista, and not in relation to the oblique line, as most of
the authors have done. They stressed the fact that the
location of the mandibular foramen, in relation to the an-
terior edge of the mandibular ramus, is relatively invariable
when compared with the mandibular foramen-posterior
edge of the mandibular ramus edge distance. They also
noted that the axis of the mandible (distance between the
mandibular incision and its base) is individually constant.

Mbajiorgu [36] in 2000 studied the mandibular
anatomical specimens of the native population of
Zimbabwe. A significant variability has been noticed
in the location of the mandibular foramen, and that
it rarely lies in the middle of the mandibular ramus.

Keros et al. [24] in 2001 identified the location of
the mandibular foramen in relation to the mandibular
notch, the angle of the mandible, the anterior and
posterior edges of the mandibular rami on panoramic
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X-ray images. These images came from patients that
have undergone inferior alveolar nerve anaesthesia
— both successful and unsuccessful. The authors have
in addition established a correlation between the
length of the mandibular axis, the distance between
the mandibular foramen and the posterior edge of
the mandibular ramus, and also the effect on inferior
alveolar nerve anaesthesia. The authors have conclu-
ded that the variability in position of the mandibular
foramen, among others, may be responsible for an
occasional failure of inferior alveolar nerve block.

Oguz and Bozkir [45] in 2002 noted the differences
of mandibular ramus dimensions between the left and
right sides, and also the fact of the variable location of
the mandibular foramen in the sagittal plane (slightly
posterior location in relation to the perpendicular axis
of the mandible).

Sanchis et al. [54] in 2003 examined radiograp-
hically 2012 patients and noted double mandibular
canals in 0.35% of the cases, more common in women.

Das and Suri [7] in 2004 assessed that the mandibular
foramen lies slightly above the middle of the mandibular
ramus. They noted its irregular build and the possibility of
the existence of additional canals. The majority of them
are located on the medial surface of the mandibular
ramus and usually contain the buccal, mylohyoid or the
accessory branch of the inferior alveolar nerve. If they do
exist on the later side, they may contain fibres from the
facial nerve or the transverse cervical nerve.

Kilarkaje et al. [26] in 2005 described the location
of the mandibular foramen in relation to the occlusal
plane of the inferior teeth, the condyloid process,
the mental symphysis, the mandibular angle, and the
anterior edge of the mandibular ramus. The authors
concluded that the mandibular foramina show com-
plete symmetry, regardless of age.

Fabian [10] in 2006 assessed the location of the
mandibular lingula in relation to the mandibular fo-
ramen and the mylohoid sulcus. In most cases the
sulcus had its beginning on the medial wall of the
mandibular foramen.

Lopez et al. [30] in 2006 stressed the fact that in
some cases a bifurcation of the mandibular canal may
exist, and that additional foramina may be found on
the medial surface of the mandibular ramus. They also
described the potential mistakes that can be made
when assessing the location of the mandibular lingu-
la. In children, this structure is located on the level of
a conventional plane used when performing the infe-
rior alveolar nerve block. In adults, the lingula is located
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1 cm above the mentioned line. In edentulous patients
the lingula is located higher than in patients with teeth.
The authors suggest performing routine panoramic
X-rays to assess the location of the mandibular foramen
and canal. They also stress the importance of sound
anatomical knowledge when performing anaesthesia
in the region of the mandible.

Auluck et al. [2]in 2007 brought to light the necessi-
ty of performing routine panoramic X-rays to choose
the proper anaesthesia method, especially in the case
when double or triple mandibular canals are present.

Galdames et al. [12] in 2008 investigated the role
of a tiny canal located in the retromolar triangle, which
connects with the mandibular canal. Taking into acco-
unt the existence of this tiny canal, they have devised
a method of delivering anaesthesia through the retromo-
lar triangle. The success rate of anaesthetising the inferior
alveolar nerve using this technique is about 27%. The
authors recommend using this method in patients with
coagulopathies, regardless of the high error rate [12].

Wadhwani et al. [62] in 2008 described a double,
right-sided mandibular canal in a live patient. The canal
began on the mandibular ramus, with 2 independent
foramina. Next, the canals fused with each other on
the level of the upper second molar tooth. On the left
side, the mandibular canal was triple. The authors
recommend taking routine panoramic X-ray images
in order to choose the appropriate block method of
the inferior alveolar nerve.

Ennes and Medeisros [9] in 2009 assessed the loca-
tion of the mandibular foramen in relation to the an-
terior and posterior edge of the mandibular ramus and
in the cranial-caudal line. The authors have not found
any statistically significant differences between the right
and left sides. They did find a high correlation between
the angle of the mandibular ramus and the location of
the mandibular foramen. However, they do stress the
high gender-dependant variability of the location of the
foramen. Concluding, the authors propose, that when
performing anaesthesia, the needles should be chosen
in relation to the width of the mandible ramus. They
also warn against using the lower teeth occlusal plane
as a reference point, as the mandibular foramen location
varies significantly when compared to this point.

Galdames et al. [11] in 2009 assessed the location
of the canal of Serres in relation to the mandibular
foramen. This canal can be observed in every neonate,
and, according to the authors, in 42.6% of adult cases
(more often in women). It is located anteriorly and be-
low or posteriorly and below the mandibular foramen.
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Karamifar et al. [23] in 2009 suggested changing
the method of anaesthetising the inferior alveolar
nerve, as a result of its possible bifurcation. According
to this work, the inferior alveolar nerve runs through
1 canal only in 60% of cases.

Miloglu et al. [40] in 2009, using panoramic X-ray
images, described a double mandibular canal, both on
the left and right sides. Both canals have a separate
beginning on the mandibular ramus, near the mandi-
bular foramen, and they end in the accessory mental
foramen. Taking into account this finding, the classical
anaesthesia method may not be sufficient to obtain
full anaesthesia in this region.

Bee et al. [5] in 2010 described the lack of signifi-
cant gender-dependant differences in the location of
the mandibular foramen. However, when analysing
mandibles from different races (African American and
Caucasian), they do note that race influences the lo-
cation of the mandibular foramen.

Juodzbalys etal.[17, 18] in 2010 stressed the impor-
tance of the fact that the mandibular canal can bifurcate
even if it begins with a single mandibular foramen. The
bifurcation can occur both in the transverse and coronal
planes. The authors suggest performing a computed
tomography of the mandible before teeth implantation
to assess the variability of the inferior alveolar nerve.

Prado et al. [47]in 2010 marked the high variability
of the mandibular foramen prevalence in the Brasi-
lian population. They did not find any statistical side-
-related differences in the location of the mandibular
foramen, regardless of the state of teeth.

Przystanska and Bruska [48] in 2010 described nu-
merous foramina located on the posterior aspect of the
mandible. Immunohistochemistry confirmed that the
foramina contained nerve structures and vessels. This
suggests the existence of anastomoses between inferior
alveolar nerve branches and the accompanying vessels.

Sankar et al. [55] in 2011, when assessing dry den-
tulous mandibles of both sexes, stated that the most
common position of the mental foramen was found
below the apex of the second premolar in 73.2% and
between the second premolar and first molar in 19%
of mandibles.

Ashkenazi et al. [1] in 2011 assessed the effect
of age on the anteroposterior position of the man-
dibular foramen and on the size of the gonial angle.
Their conclusions were that the mandibular foramen
distance from the anterior border of the ramus incre-
ased with age, and that the gonial angle decreased
with age.
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Przystanska and Bruska [49] in 2012 evaluated
adult, infantile, and foetal human mandibles for the oc-
currence of accessory foramina. Accessory mandibular
foramina were found to be constant structures of the
human mandible. Observations made on children and
foetal mandibles showed no significant differences in
evaluation of accessory foramina, with the exception
of lower occurrence in this group of subjects.
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