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Anatomical variation of the alveolar inferior nerve: a case report
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Abstract
Introduction: The mandibular nerve is the third and inferior division of the trigeminal nerve. One of its
branches, the inferior alveolar nerve, is one among the three branches of the posterior division of the mandibular
nerve, it supplies the lower jaw and teeth. However, variations of the inferior alveolar nerve branches have
been of major concern in the performance of surgical procedure and anesthesia in dental and maxillofacial
practice. Method and Results: A variant branch arising from the alveolar inferior nerve before it enters in the
mandibular foramen were discovered during a dissection routine. The branch can be described as a variation
referring to inferior alveolar nerve as a recurrent branch towards superior, posterior and medial entering in
the lateral pterygoid muscle, leaving inferior alveolar nerve before the nerve for mylohyoid muscle. The nerve
were found in the in both infratemporal fossa. Conclusion: Knowledge of the variations of the mandibular
nerve, its branches and communications are clinically important especially for dental surgeons to understand
the effectiveness of the nerve block and complications following regional anesthesia.
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1 Introduction
The mandibular nerve is the third and inferior division of
the trigeminal nerve. Unlike the ophthalmic and maxillary
divisions, which contain only afferent fibers, the mandibular
division contains both afferent and efferent fibers (GUIMARÃES,
PONTES, REZENDE et al., 2014). Prakashchandra, Satheesha
and Melanie (2014) describe that the Inferior alveolar nerve
(IAN) is one among the three branches of the posterior division
of the mandibular nerve and it supplies the lower jaw and teeth.
Several studies reported that the IAN nerve can give multiple
(extraosseous) branches before it enters the mandibular canal.
Within the bony canal it may give rise to multiple intraosseous
branches also (RODELLA, BUFFOLI, LABANCA et al.,
2012). These anatomical variations of the IAN branches
have been of major concern in the performance of surgical
procedure and anesthesia in dental and maxillofacial practice
(MIZBAH, GERLACH, MAAL et al., 2012)
The aim of this present study was to describe a rare variant
branch of the alveolar inferior nerve and discuss its clinical
and anatomical implication/importance.

2 Case Report
The cadaver used in this report belongs to Dentistry Course
Collection of the Federal University of Espirito Santo and this
study was submitted to the Ethics Committee of this University,
according to the 887.215 protocol number.
During the dissection of the infratemporal fossa, a cut of
the zygomatic arch in zigomtico-maxillary suture region was
made and reflected for posterior together with the masseter
muscle. Then, was made a cut in the coronoid process of the
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mandible, reflected to upper along with the insertion the
temporal muscle exposing the infratemporal fossa, making
visible the lateral pterygoid muscle and the anatomical structures
related to it. After the identification of the structures, the
presence of an anatomical variation related to the inferior
alveolar nerve was seen.
A branch arising from the AIN before it enters in the
mandibular foramen were discovered. The variant branch
can be described as a variation referring to IAN as a recurrent
branch towards superior, posterior and medial entering in the
Lateral Pterygoid Muscle (LPM), leaving IAN before the nerve
for mylohyoid muscle (Figure 1). The nerve were found in
the in both infratemporal fossa. The other structures, such as
nerve and arteries from the infratemporal fossa were found
in normal pattern (GUTIERREZ, GROSSMANN, 2010).

3 Discussion
Anatomical knowledge is essential for a diagnosis and
treatment of maxillofacial disease. There are several explanations
and suggest to anatomic variation, such as migration of
neuroblasts and myoblasts in this area during embryogenesis
(MURALEEDHARAN, VEERAMANI and CHAND, 2014).
Earlier reports (RANSCHT and BRONNER-FRASER,
1991; BRONNER-FRASER, 1993) affirm that the mandibular
nerve and its branches develop from the neural crest cells in the
head region, which migrate ventrally through the mesoderm
of the first pharyngeal arch which is thought to be influenced
by F-spondin and T-cadherin (liberated from the caudal
somites). Variable levels in these molecules might lead to the
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Figure 1. Lateral view of the left infratemporal fossa showing a
Variant Branch (VB) from the Inferior Alveolar Nerve (IAN) to
the Lateral Pterygoid Muscle (LPM). (MA) Maxillary Artery;
(LN) Lingual Nerve.

variations in these nerves. Based on the above knowledge of
embryogenesis, abnormal or reverse migration of the neural
crest cells could be postulated as a possible reason for the
recurrent variant branch seen in this case.
Variations related to IAN, lingual nerve, auriculotemporal
nerve have been documented (SABNIS, 2013). Quadros, Roy
and D’Souza (2014) and Eustáquio-Silva (2012) also noticed
the presence of a colateral brach on infratemporal path of
AIN. This variation, in most cases, goes to LPM, or even to
join the anterior or posterior division of mandibular nerve.
Several studies (RODELLA, BUFFOLI, LABANCA et al.,
2012) have shown that before entering the mandible, IAN
can give multiple branches which are usually associated
with accessory mandibular foramina and mandibular canals.
Nevertheless, as reported by Muraleedharan, Veeramani and
Chand (2014), in most cases where there are no associated
accessory foramina, such branches innervate the LPM. In some
cases this additional branch from IAN penetrates the LPM
after supplying it to join the main trunk of mandibular nerve,
its divisions or any of its branches. In this case, no foramina
was found in the jaw and the recurrent branch joins to the
lower head of the LPM.
In agreement with our study, Buch and Agnihotri (2012)
reported several cases of a variant nerve from the IAN supplying
the upper and the lower head of the lateral pterygoid muscle.
Concerning to composition, the variation may contain motor
portion (Special visceral efferent) and/or sensory (afferent
somatic General). The motor fibers supplying the LPM are
additional to its usual innervation and in some cases is quite
rich (DUBRUL, 1988).
Buch and Agnihotri (2012) claim that the variant nerve
may be influenced by infections and malignancies involving
fascial spaces particularly pterygomandibular and infratemporal
spaces. Furthermore, the variant nerve is in the pathway of
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Gow-Gates and Vazirani-Akinosi techniques of the inferior
alveolar nerve block (IANB) and consequently may be
traumatized during the procedure. On the other hand, if
conventional (Halstead) technique of the IANB fails, the use
of Gow-Gates technique which anesthetizes several branches
of the mandibular nerve including the inferior alveolar nerve,
should also take care of the variant branch, if it is present
(HOLLIDAY and JACKSON, 2011).
Studies by Anil, Peker, Turgut et al. (2003) and Palti,
Almeida, Rodrigues et al. (2011) report the importance of
knowledge about the position and course of the IAN and its
possible branches becomes important not only for an adequate
local anesthesia, but also for dental treatments, oncology and
reconstructive surgeries.
The alveolar inferior nerve block is most often used technique
for local anesthesia when surgical and restorative procedures
in the mandible. Anatomical variations that are almost always
present during his studies of human parts. Therefore, it should
be emphasized the importance of documenting them in the
literature.
Knowledge of the variations of the mandibular nerve, its
branches and communications are clinically important especially
for dental surgeons to understand the effectiveness of the
nerve block and complications following regional anesthesia.
The presence of such variations especially those that include
the infratemporal region is of the highest importance for
dental surgeons and bucomaxilofacials surgeons for being an
area of great acting of these professionals. Due changes in
normality can generate unforeseen, cause iatrogenic events
or even prevent the realization of certain surgical procedures.
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