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ABSTRACT

Introduction: Our objective was to determine the incidence
of accessory mandibular foramina (MA) in mandibles of south
Indian origin.

Methods: The study comprised 67 adult, human, dry mandibles

which were procured from the departments of anatomy of our
university. The prevalence rate and the laterality were analyzed.

Results: The accessory mandibular foramina were observed
in 11 mandibles (16.4%). They were present unilaterally in 6

(8.9%) mandibles (3 on the right side and 3 on the left side) and
bilaterally in 5 (7.5%) cases. The accessory foramen was single
in 9 cases and it was found to be double in 2 cases.

Conclusion: In the current study, the incidence rate of the
accessory mandibular foramina was 16.4%. The morphological
knowledge of these foramina is important as they transmit the
branches of the nerves which supply the roots of the teeth. The
local anaesthetic drug which is given in this region may fail if these
nerves or their branches pass through the accessory foramina.
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KEY MESSAGE

m  The current study observed that some of the mandibles (16.4%) had accessory foramina (two or three mandibular
foramina). These foramina are clinically important as they can lead to diagnostic and therapeutic misinterpretations. The
operating surgeons should be aware of these foramina and they should plan the anaesthesia at an appropriate site.

INTRODUCTION

The mandibular foramen (MF) is a prominent feature [1] on the medial
surface of the ramus of the mandible which is located just above
its centre [2]. There are a few cases which have been reported
on the accessory mandibular foramina (AMF) and the incidence of
the AMF has been found to be greater on the medial surface than
on the lateral surface [3-5]. The branches of the facial, mylohyoid,
buccal and the transverse cervical cutaneous nerves are known
to pass through these accessory foramina [2]. Przystanska and
Bruska [6] studied these foramina immunohistochemically and
proved that their contents included an artery and a nerve. Injecting
an anaesthetic solution into the pterygomandibular region where
the inferior alveolar nerve is found in the MF is an anaesthetic
technique which is commonly employed in the dental clinic. It
was reported that the local anaesthesia which was given during
dental extractions might fail if the branches of the inferior alveolar
nerve pass through these accessory foramina and thus escape
the drug. The AMF are also known to provide the route for tumour
spread following radiotherapy [7-10]. Since detailed anatomical
studies are not found in the literature, this osteological investigation
was undertaken. The objective of this study was to assess the
morphology of AMF and to determine the prevalence of AMF in
south Indian mandibles.

MATERIALS AND METHODS
The study included 67 (37 male and 30 female) dry human
mandibles of south Indian origin, which were procured from the
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departments of anatomy of our university. All were adult mandibles,
the exact ages of which were unknown. The mandibles were
observed for the presence of AMF and if they were present, a further
observation was made about their numbers. Their prevalence rate
and laterality were also analyzed. A magnifying lens was used for
the observations.

OBSERVATIONS

From our observations, it was found that the accessory mandibular
foramen [Table/Figs 1 and 2] was present in 11 mandibles (16.4%).
It was present unilaterally in 6 (8.9%) mandibles (3 on the right
side and 3 on the left side) and bilaterally in 5 (7.5%) cases. The
gender wise frequency was recorded as 6:5 in the male and female
mandibles. The accessory foramen was single [Table/Fig 1] in 9
cases and double in 2 cases [Table/Fig 2]. In all the cases, the
accessory foramen was directed downwards towards the alveolar
margin. Mandibles with an absent mandibular foramen were not
observed.

DISCUSSION

The morphological knowledge of the MF is of paramount importance
during the dental procedures of the lower jaw, as structures that
go through this foramen should be preserved. The AMF are
known to transmit the branches of the inferior alveolar nerve. It
has been described that the presence of an AMF in the mandible
also indicates that extra blood vessels traverse it, which supply the
bone [11]. Hence, the passage of the blood vessels and nerves
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[Table/Fig-1]: Photograph of the medial surface of the right half
of the mandible showing a single accessory mandibular foramen
(2). (1- mandibular foramen; AB- anterior border, PB- posterior
border, M- mandibular notch)

[Table/Fig-2]: Photograph of the medial surface of the right half
of the mandible showing two accessory mandibular foramina (2).
(1- mandibular foramen, AB- anterior border, PB- posterior bor-
der, M- mandibular notch)

makes the AMF clinically important. It was reported that in 60%
of the cases, the mandibular canal was found to have the entire
inferior alveolar nerve passing through it, while in the remaining
40% cases, the nerves were found to be scattered [12]. This
observation of the spread of the inferior alveolar nerve suspects the
possible presence of some other nerves which pass through the
mandibular canal, probably the nerves to the mylohyoid [11]. Das
and Suri [3] passed a metallic wire through the AMF and examined
the mandible radiographically. They observed that the canal which
led from the AMF had terminated close to the root of the 3rd molar.
This alternate route of passage of the nerves through the AMF and
their supply to the 3rd molar might lead to the failure of the nerve
block during dental surgeries. Lew et al. [13] reported a case in
which the presence of an accessory canal resulted in inadequate
anaesthesia at the time of the inferior alveolar nerve block. Hence,
it is obvious that the awareness of the presence of these AMF
is important for achieving a successful inferior alveolar nerve
block. Some authors advised that the anaesthesia could be best
performed at a higher level before the division of the mandibular
nerve [14] by using a technique which is known as the Gow-Gates
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technique [15]. The embryological basis of the occurrence of the
AMF and the fact that during the development, initially there will be
three inferior alveolar nerves which innervate each of the 3 groups of
the mandibular teeth, have been explained [16]. Later, there will be
fusion of these nerves and a single inferior alveolar nerve is formed.
The incomplete fusion of these 3 nerves leads to the development
of double mandibular canals [16]. From the clinical observations,
it has been found that there is a wide range of incidence of the
bifid mandibular canals which are reported between 0.08% and
15.6% [17]. But the anatomical reports about this subject are not
available in literature. In the present study, the incidence of the AMF
was slightly higher as compared to other studies and it might be
because of racial variations.

It has been found that the presence of the AMF makes it more
vulnerable to the perineural spread of the tumour cells from the
cortical to the cancellous part of the bone following radiotherapy
[4]. The knowledge of the AMF may thus be important for the
radiotherapists while planning radiation therapy. During surgical
procedures which involve the ramus of the mandible, it is important
to be familiar with the incidence and the configuration of these
foramina, since complications including unexpected bleeding,
paraesthaesia and traumatic neuroma are known to occur
because of trauma to the accessory canal [17]. The surgeons who
perform the conservative rim resection procedures should keep
in mind about the tumour involvement in the region of the AMF
and they can plan the surgical procedure accordingly [3]. This
knowledge is also important for orthognathic or reconstructive
surgeries of the mandible and dental implant procedures [10,18]. It
was suggested that the morphology of the MF should be included
in the orthodontic and anthropological evaluation of normal and
pathological mandibles [19]. A great majority of the authors
suggest that the imperfectness in the attainment of anaesthesia
of the inferior alveolar nerve is due to improper localization of the
mandibular foramen and the lack of notice of its variations [20],
which shows the lack of the professional studies of anatomy [21].
Since the clinical interest about the AMF is extensive and as the
anatomical references are not available, we aimed to submit this
investigation for the medical and dental literature. These findings
may be helpful to the oral maxillo-facial surgeons and oncologists
in their clinical practice. We suggest that the surgeons who perform
extraction procedures of the lower jaw should be aware of these
accessory foramina and thus plan anaesthesia at an appropriate
anatomical site. By pinpointing these anatomical variations, it is
possible to take the necessary precautions during surgeries and
avoid damaging the important neurovascular structures.
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