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Abstract

Branches of the posterior division of the mandibular nerve show various anomalous
communications in the infratemporal region. Understanding such communication has relevance in
the management of neuropathies and surgical procedures in this region. This study was conducted to
explore such communicating branches, anticipating that they might provide information of clinical
significance. A total of 15 human cadavers (30 infratemporal regions) were studied to explore such
communicating branches in infratemporal region. The branches of the posterior division of the
mandibular nerve were carefully dissected, and these branches were studied and analysed for any
abnormal course. In one case, a rare type of bilateral communication between the auriculotemporal
nerve and the inferior alveolar nerve, forming a loop with no association with any structure,
was observed. It is possible that such communicating branches may be associated with delayed
regression of the first arch vessels. The clinical implications of these anomalous communications
require further detailed study for improved management of neuropathies and surgical procedures.
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Introduction

The mandibular nerve is one of three
branches of the trigeminal nerve, which exits the
craniumviatheforamenovale.Intheinfratemporal
fossa, the mandibular nerve divides into its
anterior and posterior divisions. The inferior
alveolar nerve (IAN), auriculotemporal nerve
(ATN) and lingual nerve (LN) are three branches
of the posterior division of the mandibular nerve.
The IAN enters through the mandibular foramen
in the inferior alveolar canal, innervating the
posterior and anterior mandibular teeth. The
ATN innervates the temporal fascia, external
acoustic meatus, and the temporomandibular
joint (TMJ) (1,2).

Various studies have revealed anomalous
communications between branches of the
posterior division of the mandibular nerve (2—4).
These anatomical variations are of great clinical
significance in pathological conditions, such
as treatment failure of trigeminal neuralgia,
which commonly involves the mandibular nerve.
Local nerve block collapse or accidental surgical
injuries may occur due to such communications.

Information of atypical communications of these
nerves is essential for the management of lesions
in the infratemporal fossa (3).

Branches of the posterior division of the
mandibular nerve were studied in 15 human
cadavers through infratemporal dissection, and
in one cadaver a unique bilateral variation was
observed. In this case, the IAN originated from
the mandibular nerve by a single root, however,
a communication link was present between the
TIAN and ATN. The ATN also originated from a
single root from the mandibular nerve. A possible
embryological origin for this variation in the
anatomical pattern of these nerves, together with
its clinical significance has been discussed.

Case Report

The posterior branches of the mandibular
nerve were studied in 15 human cadavers,
bilaterally through infratemporal dissection. The
infratemporal region was approached by careful
removal of the masseter, the temporalis muscles,
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the ramus of mandible and the lateral pterygoid.
Thereafter the mandibular nerve was exposed,
and the IAN, ATN, and LN were traced for any
abnormal course. Sections of the communicating
branches were taken from both sides for
microscopic investigation and to ascertain the
neural origin.

A rare bilateral communication between
branches of the posterior division of the
mandibular nerve was observed in one cadaver.
A thick nerve originated approximately 18
millimetres below the emergence of the IAN,
just above the mandibular foramen. It ran in a
postero-superior direction, deep into the lateral
pterygoid muscle to communicate with the ATN
(Figure 1). The maxillary artery was present
superficially to the lower head of the lateral
pterygoid muscle. The middle meningeal artery
(MMA) was ascending superficially to the lateral
pterygoid muscle, and at the upper border of
this muscle the MMA took a deep course to enter
the foramen spinosum. The ATN originated from
one root, and ran under the lateral pterygoid
muscle. The ATN did not form any loop around
the MMA, as both the communicating branch
and the ATN were separated from the MMA by
the lateral pterygoid muscle. The lingual nerve
also followed a normal course on both sides of
the mandible. To rule out any histological
variations in the communicating nerve, transverse
microscopic sections were taken from the
communicating branch on both sides. Sections
were stained with haematoxylin and eosin and
this showed that the epineurium surrounded
the entire nerve, and was continuous with
the perineurium, which divided the nerve
into fascicles. Sections also revealed that the
endoneurium surrounded each individual nerve
fiber (axon), and was surrounded by a clear
halo, representing a myelin sheath and that no
abnormalities were detected (Figure 2).

Discussion

Various studies have reported anatomical
variations and anomalous communication in the
posterior division of the mandibular nerve. The
ATN and IAN are mostly identified as having
these variations, but bilateral presentation of
anomalous communication is rare (2—4). In
the present study, we report a rare bilateral
anomalous communication between the ATN
and TAN.

Anatomical variations in the posterior
division of the mandibular nerve can be explained
by the process of neurovascular development
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of the first arch. This nerve and its branches are
derived from the neural crest cells in the cephalic
region (5). F-spondin and T-cadherin, liberated

Figure 1: Left infratemporal region shows a
communicating nerve (marked *)
between inferior alveolar nerve
and auriculotemporal nerve. ATN:
auriculotemporal nerve; CT: chorda
tympani; IAN: inferior alveolar
nerve; LN: lingual nerve.

eosin
stained transverse section
of communicating branch
(original 100x magnification).
Epineurium surrounding
entire nerve was continuous
with  perineurium  which
divided nerve into fascicles.
Endoneurium  surrounding
each individual nerve fiber
also seen. A: axon; En:
endoneurium; Ep: epineurium;
M: myelin; P: perineurium.

Haematoxylin  and
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from caudal somites, are thought to be responsible
for neural development (6,7). Abnormal
expression of these proteins may be the cause of
delayed regression of the first arch vessels, and
be responsible for anomalous communications
between IAN and ATN.

Thotakura et al. (2) studied 36 specimens
for anomalous communication in the posterior
division of the mandibular nerve; in one case
they observed communication between the
ATN and IAN. They considered that this type of
communication conveyed post-ganglionic fibers
from the otic ganglion, to the IAN, through the
ATN, and to the lower labial glands. Although
these communications may be post-ganglionic
parasympathetic fibers of the otic ganglion, they
occur initially as fibers associated with IAN, which
later disassociate from IAN, and reunite with
the ATN.

The ATN often arises from more than one
root, to form a buttonhole around the MMA,
whereas the IAN usually arises from one root.
However, the possibility of IAN having more than
one root of origin has been reported previously
(8,9). Giilekon et al. (10) studied 16 cadaver heads
looking for variations in ATN, and observed
that in 50% of specimens the ATN originated
from one root, although in one case, the
ATN originated from four roots. Various
communications between the posterior branches
of the mandibular nerve have been reported, in
which communications between IAN and the
LN, IAN and the mylohyoid nerve, ATN and the
facial nerve, ATN and IAN are common (2—4).
A few authors have observed the anomalous
communicating branch between the ATN and
IAN to form a loop, through which the maxillary
artery, or mylohyoid nerve, passes (3,4). In these
variations, the maxillary artery or mylohyoid
nerve seem to be entrapped, and this may elicit
neuralgia. Soni et al. (11) reported an interesting
case where the ATN exhibited multiple loops,
recognising that such variations in the ATN
make it more prone for entrapment. In the
present case, we observed that the ATN and TAN
arose from a single root. Buttonhole formations
of ATN were missing bilaterally, and the link
between the MMA and ATN was not established.
The maxillary artery and mylohyoid nerve
were not entrapped by the loop formed by the
communicating branch between ATN and IAN;
hence there was no likelihood of neurovascular
entrapment due to the presence of the anomalous
communicating branch. We assume that
neurovascular entrapment is not necessarily

associated with anomalous
branches.

The IAN frequently traverses between the
lateral and medial pterygoid muscles before it
enters the mandibular foramen, and this can be
a cause for nerve compression and trigeminal
neuralgia (1,3). In these cases, the course of
the communicating branch is between the lateral
and medial pterygoid muscles, and therefore
the frequency of nerve compression may be
increased.

Anatomical variations in the posterior
division of the mandibular nerve are not
uncommon, and knowledge of these variables is
clinically significant. Further detailed studies are
required to explore the possible variations and
communications of these nerves for the better
management of neuropathies.
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