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Case Report

Unusual Course of the Accessory Meningeal Artery
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Abstract : This case report describes a variation in the course of the accessory meningeal artery relative to the

mandibular nerve in the infratemporal fossa.

An accessory meningeal artery running superficially to the posterior division of mandibular nerve was found
bilaterally in the cadaver of a 95-year-old male. It was observed by a topographic examination followed by a

detailed dissection.

The accessory meningeal artery arose from the middle meningeal artery. It then passed upward and coursed
superficial to the posterior division of the mandibular nerve before its division into the lingual and inferior
alveolar nerves. The accessory meningeal artery subsequently ran deep and rostral to the anterior and posterior
divisions of the mandibular nerve, respectively, before entering the foramen ovale.

The variation in the course of the accessory meningeal artery described herein should be helpful for surgeonsin
approaches to the foramen ovale region and infratemporal fossa.
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Introduction

The accessory meningeal artery runs through the foramen
ovale into the middle cranial fossa and may arise either
directly from the maxillary artery or as a branch of the mid-
dle meningeal artery, reportedly occurring in 96% of cases
(Baumel and Beard 1961, Standring 2008). The accessory
meningeal artery is sometimes replaced by separate small
arteries, and usually runs deep to the mandibular nerve in
the infratemporal fossa(Standring 2008).

In Terminologia Anatomica (FCAT 1998), its term is
listed as the accessory branch of the middle meningeal ar-
tery. Its main distribution is extracranial, principaly to
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medial pterygoid, latera pterygoid (upper head), tensor veli
paatini, the greater wing and pterygoid processes of the
sphenoid, branches of the mandibular nerve and the otic
ganglion (Standring 2008). After supplying adjacent extra-
cranial structures, it enters the cranium through the foramen
ovale and supplies the trigeminal ganglion and the adja-
cent dura mater (Woodburne and Burkel 1994).

Severa surgical approaches to the foramen ovale, such
as the percutaneous and lateral sublabia endoscopic appro-
aches, have been used in the treatment of trigeminal neu-
ralgia, as well as for performing biopsies of lesions locat-
ed in the parasellar region (Abuzayed et a. 2010, Alvernia
et a. 2010). Thus, a detailed knowledge of the foramen
ovale region is invaluable for improving target accuracy
and preventing complications (Alvernia et a. 2010). When
the foramen ovale is approached surgicaly, the foramen
and its related structures within the infratemporal fossaare
encountered. Therefore, not only should surgeons have an
in-depth knowledge of the anatomy of the foramen ovale
region and the infratemporal fossa, but they should also
recognize the anatomical variations of these structures so
asto enable a safe approach and avoid potential risks.
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This case report describes a variation in the course of
the accessory meningeal artery relative to the mandibular
nerve, which was identified by a topographic examination
followed by a detailed dissection, and thereby provides
data that will be beneficial to surgeons during approaches
to the foramen ovale region and the infratemporal fossa.

Case Report

An accessory meningeal artery running superficially to
the posterior division of mandibular nerve was found bila-
teraly in the cadaver of a 95-year-old male (Fig. 1). The
origin and course of the accessory meningeal artery were
similar on the left and right sides. The accessory meningeal
artery arose from the middle meningeal artery. It then pass-
ed upward and coursed superficial to the posterior division
of the mandibular nerve before its division into the lingual
and inferior alveolar nerves. The accessory meningeal ar-
tery subsequently ran deep to the anterior division of the

Fig. 1. Photograph showing the accessory meningeal artery (AMA)
running superficial to the posterior division of the mandibular nerve
(MN) (left side of the face). After the AMA arose from the middle
meningea artery (MMA), it passed superficia to the posterior divi-
sion of the mandibular nerve. The AMA subsequently ran deep to
the anterior division of the mandibular nerve before entering the
foramen ovale. The ramus of the mandible (Mn) and the lateral
pterygoid muscle were removed to expose the infratemporal fossa.
The maxillary artery (MA) was cut and reflected inferiorly and
posteriorly. ATN, auriculotemporal nerve; IAA, inferior aveolar
artery; IAN, inferior aveolar nerve; LN, lingual nerve.

mandibular nerve before entering the foramen ovale. The
thicknesses of the accessory meningeal artery as it passed
the posterior division of the mandibular nerve and just be-
fore entering the foramen ovale were 1.5+ 0.1 mm (mean
+SD) and 0.9+ 0.1 mm, respectively.

Discussion

One of the anatomic variations of the infratemporal fossa
involves the relationship between the accessory meningesal
artery and the posterior division of the mandibular nerve.
Baumel and Beard (1961) classified that relationship into
four types, and found that when the accessory meningeal
artery arose from the middle meningeal artery, it passed
deep to the mandibular nervein 40 of 73 sides(54.8%), or
passed between the lingual and inferior alveolar nervesin
4 sides(5.5%). In addition, when the accessory meningeal
artery arose from the maxillary artery, it passed superficial
to the nerve in 14 sides (19.2%) or rostra to the nerve in
15 sides(20.6%). The case described herein does not con-
form to any of these types, and nor has it been found in
other previous studies. Although the accessory meningeal
artery had an unusual course relative to the posterior divi-
sion of the mandibular nerve, it had a common course just
before entering the foramen ovale, being located rostral to
the nerve.

The accessory meningeal artery is derived from part of
the embryonic primary media limb of the arterial loop
formed by the primitive maxillary artery around the devel-
oping mandibular nerve. During normal development, the
media and lateral limbs of the arterial loop of the primitive
maxillary artery surround the developing mandibular ner-
ve. The medial limb is located deep to the mandibular ner-
ve, and the lateral limb is superficial to the nerve (Baumel
and Beard 1961). Since in the present case the accessory
meningeal artery passed superficial to the mandibular nerve
after arising from the middle meningesal artery, it is thought
that the medial limb, which is a primitive form of the acce-
ssory meningeal artery, would be located superficial to the
mandibular nerve. This reflects that the medial and lateral
limbs of the arteria loop formed by the primitive maxillary
artery did not surround the developing mandibular nerve
in our case.

The variation in the course of the accessory meningeal
artery described herein should be helpful for surgeons in



approaches to the foramen ovale region and infratemporal
fossa
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