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SUMMARY

One of the branches of the mandibular nerve
is the buccal nerve. It is responsible for sensory
innervating of the buccal gingiva of the lower
teeth and the buccal mucosa of the cheek. The
aim of this study was to report a case of a cadaver
with an anatomic variation of the buccal nerve
(branch of Trigeminal Nerve - V3). During a
routine Anatomy class, from the observation of
a 43-year-old female cadaver head, a unilateral
(left side) communicating branch between the
buccal branch of the trigeminal nerve and the
inferior alveolar nerve was found. The knowledge
of anatomical variations is essential to avoid
errors and to give the patient adequate clinical
management during specific dental and surgical
procedures in each case.
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INTRODUCTION

The trigeminal nerve is the fifth pair of cranial
nerve (V) and its primary function is to give
sensory and especially motor innervation to the
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masticatory musculature. The mandibular nerve
(V3) is the third division of the trigeminal nerve
(Standring, 2015). It is the only branch that carries
afferent and efferent fibers. Its motor component
is responsible for innervating the mandibular
muscles, while the sensory component is divided
to innervate the lower dental arcade, the buccal
mucosa, the temporomandibular joint and the
anterior two-thirds of the tongue (Standring,
2015; Huff and Daly, 2018; Ghatak and Ginglen,
2018).

One of the branches of the mandibular nerve
is the buccal nerve. It is responsible for sensory
innervating of the buccal gingiva of the lower
dental arcade and the buccal mucosa of the
cheek (Katori et al., 2012; Standring, 2015). After
passing between the upper and lower heads of the
lateral pterygoid muscle, it descends anteriorly
in association with the maxillary artery, the
temporalis muscle tendon, which is inserted into
the anterior border of the mandibular ramus, and
the buccal fat pad to go through the surface of the
buccinator muscle (Mérida-Velasco et al., 2001;
Takezawaetal.,2018). Katorietal.(2012) reported
that the topographical relationship between the
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buccal nerve and the lateral pterygoid muscle
seems to alter during fetal development, due to
the delayed development of the upper head, which
is much smaller than the lower head in young
fetuses. The authors described that the postero-
anterior nerve course seemed to be determined
by a branch to the temporalis muscle (i.e., the
anterior deep temporal nerve).

Descriptions regarding the distribution of the
buccal nerve in Anatomy contents usually do not
provide precise and detailed information about
the plurality of nerve distribution variations
between individuals (Takezawa et al., 2018).
According to Voirol et al. (2016), the mandibular
nerve, including its branches, present the most
considerable anatomic variations when compared
to the other cranial nerves. The buccal nerve,
for example, may innervate the lower molar by
reaching the alveolar bone through the retromolar
foramen. It can be the reason of a failure in local
anesthesia in dental procedures when doing the
inferior alveolar nerve block (Ghatak and Ginglen,
2018).

The aim of this study was to report a case of a
cadaver with an anatomic variation of the buccal
nerve (branch of Trigeminal Nerve - V3).

CASE REPORT

During a routine Anatomy class, from the
observation of a 43-years-old female cadaver head
fixed in 10% formalin, in the Anatomy Laboratory
of the Aracatuba Dental School, Paulista State
University - UNESP of Aracatuba, SP, Brazil, a
unilateral (left side) communicating branch
between the buccal branch of the trigeminal nerve
and the inferior alveolarnerve was found.

When the buccal nerve passes laterally to
the heads of the lateral pterygoid muscle, a
communicating branch was observed downward
to the inferior alveolar nerve (Fig. 1). Then, this
communicating branch penetrates the mandibular
canal through the mandibular foramen (the
mandibular ramus was removed to show the
nerves) (Fig. 2). It can be observed that the inferior
alveolar nerve has a loop (a branch that leaves the
main trunk of the nerve and then returns to it). The
origin of the loop is at the same level of the buccal

nerve is passing between the superior and inferior
heads of the lateral pterygoid muscle. Then, the
communicating branch of the buccal nerve joins
with this loop and both are incorporated into the
main trunk of the inferior alveolar nerve inside the
mandibular canal (Fig. 3).

Fig. 1.- Lateral view of the mandible (left side), whose ramus was
removed to expose the nerves. The communicating buccal nerve
branch presented an origin (O) directly from the buccal nerve (BN),
with a descendent way to join with an inferior alveolar nerve loop (*).
BM: Buccinator muscle. LPM: Lateral Pterygoid Muscle. IAN: Inferior
Alveolar Nerve. MHN: Milo-Hyoid Nerve. IAA: Inferior Alveolar Artery.
MA: Maxillary Artery. LN: Lingual Nerve. Yellow arrows indicate the
communicating buccal nervebranch.

DISCUSSION

Approximately 20% of the population has
anatomical variations of the trigeminal nerve,
and all of these are described to be related to the
mandibular nerve and its branches (Ghatak and
Ginglen, 2018). Comparing all the cranial nerves,
the mandibular nerve, including its branches,
present the most substantial anatomic variations
(Voirol et al., 2016).

According to Yang et al. in 2014, when studying
Korean cadavers, in all cases, the buccal nerve
formed anastomosis with the lateral superior

labial nerve (a branch of the infraorbital
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nerve) in the angular area. Consequently, the The retromolar foramen is a small external
supplementary sensory component by the buccal orifice of the retromolar canal, located in the
nerve may mask a paresthesia in the angular area retromolar region of the mandible and is thought
originated by damage to the infraorbital nerve. to occur in a significant percentage of the
Thus, a differential diagnosis may be required population. The accessory innervation can be
(Yang et al.,2014). the reason why failures in anesthesia techniques

by regional block of the inferior alveolar and
buccal nerves occur (DeSantis and Liebow, 1996;
Rossi et al., 2012; Voirol et al., 2016). According
to Ossenberg (1987), they may be possible due
to the existence of accessory innervation to the

Furthermore, the buccal nerve was related to
form anastomosis with some branches of the
mental nerve, supplying sensation to the skin and
the mucosa over the lateral region of the lower lip
(Won et al., 2014).
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Fig. 2.- Lateral view of the mandible (left side) after removing the cortical bone to expose the internal region of the mandibular body and the branch

formed by the communication of the buccal nerve (yellow arrows) and the inferior alveolar nerve loop. MA: Maxillary Artery. FA: Facial Artery. IAA:
Inferior Alveolar Artery. BN: Buccal Nerve. IAN: Inferior Alveolar Nerve. MHN: Milo-Hyoid Nerve.

Fig. 3.- Close internal view of the mandibular body (left side) after removing the cortical bone. The figure shows the branch (black arrows) formed by
the communication of the buccal nerve (yellow arrow) and inferior alveolar loop (*), which join the inferior alveolar nerve (IAN) by two sites. FA: Facial
Artery. IAA: Inferior Alveolar Artery. MHN: Milo-Hyoid Nerve. LN: Lingual Nerve.
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mandibular molars. Schejtman et al. (1967)
performed a cadaveric study by dissections in
twenty-three hemi-mandibles and by histological
sections. They reported that the retromolar
canal was not observed in all cases where the
retromolar foramen was present, and when
it occurred, its most frequent content was a
myelinated nerve (observed in eight of the nine
cases that were studied microscopically). There
have been cases where they found blood vessels
(one or more arterioles - six cases -, and one or
more venules - four cases - were found) passing
through the retromolar canal, accompanied or
not by a myelinated nerve. Yet, there were some
cases where the retromolar canal was present and
they could not observe any content in it.

Shah and Mehta (2020) reviewed the literature
and reported different studies of morphometric
analysis of the retromolar foramen and retromolar
canal in different populations. These authors
verified that when the frequency of the retromolar
foramen is evaluated by the cone beam computed
tomography (CBCT), studies range from 5.4% to
75.4%; when the retromolar foramen is analyzed
by human dry mandible, the studies showed
the frequency ranging from 3.2% to 72%. And
in panoramic studies the retromolar foramen
frequency ranges from 3.06% to 8.8%.

Routinely, the retromolar accessory innervation
occurs as a branch of the inferior alveolar nerve.
One study has found that loss of sensation in the
distribution of the buccal nerve happens probably
because of the presence of the retromolar
foramen (Singh, 1981). In this case report a
retromolar foramen was not found, but the buccal
nerve reached the mandibular foramen, and
this anatomical variation can be responsible for
a local anesthesia failure. Because of that, when
assessing local anesthesia failures, dentists must
have a strong working knowledge of both normal
and variant human anatomy (Gamieldien and Van
Schoor, 2016).

In a literature search for publications, it was
found that Jablonski et al. (1985) reported an
anatomic variation of the buccal nerve in which
it is possible to note a unilateral origin that
comes from the inferior alveolar nerve within the
mandibular ramus. Besides that, no case report of

an anatomical variation such as this—i.e., having
a communicating branch between the buccal
branch of trigeminal and the inferior alveolar
nerve—was found.

In view of the anatomical variation described
in the present case report, there are some factors
that must be considered: which structures are
innervated by the buccal nerve when passing
through the mandibular canal? Is it collaborating
in the innervation of structures that are normally
innervated by the inferior alveolar nerve? Is the
buccal nerve emitting intraosseous branches
during its course through the mandibular canal?
And yet, even knowing that the buccal nerve had
its normal course, did the structures normally
innervated by it have their innervation properly
maintained?

According to Sicher and Du Brul (1970), some
branches of the posterior superior alveolar
nerve may innervate an area of the cheek, but
they rarely substitute the normal distribution
and innervation area of the buccal nerve. This
corroborates, together with our findings that,
despite a variant branch having emerged,
the buccal nerve presented its normal path to
innervate the buccal gingiva of the lower molar
and the buccal mucosa of the cheek.

Thus, knowledge of anatomical variations is
essential to avoid errors and to give the patient
adequate clinical management during specific
dental and surgical procedures in each case.
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