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Microsurgical anatomy of the retroauricular, transcervico
mastoid infralabyrinthine approach to jugular foramen
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ABSTRACT

This article presents the microsurgical anatomy of jugular foramen through the
retroauricular, transmastoid infralabyrinthine approach. This method is easier than
the classical infratemporal approach and provides better exposure for the cranial
nerves reaching the neck. Detailed steps of infralabyrinthine, transcervico-mastoid
approach are demonstrated using cadaveric dissection, along with description of
relevant microsurgical anatomy of this region. This is a less complex and lesser
time-consuming approach to the jugular foramen region, which can be combined
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Introduction

Lesions originating from the neurovascular structures
in the jugular foramen constitute one of the major
challenges of skull base surgery. Jugular foramen is
indeed the most complex of the foramina through which
the cranial nerves pass, although the subject of many
studies, remains poorly understood. Surgery is accepted
as the primary modality of treatment of the lesions
arising in this region [1]. It is traditionally a region of
interest for neuro-otologists and neurosurgeons. With
the application of skull base approaches, tumors in this
area can be removed, surpassing the difficulties posed by
deep location and surrounding critical structures [2, 3].

Schwannomas, glomus jugulare tumors, meningiomas,
chordomas, chondrosarcomas etc are the commonest
tumors in this area. These tumors are basically not
malignant, but slow growing tumors which may take
four months to ten years to develop symptoms in various
parts of the body [1].

The tumors of this region extend in growth via three
important directions: (a) intracranial extension (b)
temporal bone and pyramis extension and (c) high
cervical region extension. It is highly essential to deal
with the microanatomy of the high cervical region and
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with several other exposures depending on the extension of tumour.

Key words: microsurgical anatomy, jugular foramen approach, retroauricular
infralabyrinthine, facial nerve course, high cervical exposure

temporal region, especially when they are not covered
in cranial neurosurgery books quite often. The aim
of the present discussion is to display the anatomical
relationships of the cranial nerves and great vessels
encountered in this approach.

Methods

The steps of cadaveric dissection are mentioned below:

The cadaveric head is stabilized using with three-point
fixation, rotated contralaterally, so that the sagittal suture
is nearly parallel to the floor (Fig. 1a).

A curvilinear skin incision starts from about 7 cm above
the level of external acoustic meatus, passing over the
temporal region, to reach 4-5 cm behind the mastoid tip
and further down along the border of the sternomastoid
muscle to the level of the angle of mandible. The skin
flap is then retracted and muscles over the mastoid bone
are divided.

High cervical exposure is then carried out as detailed.
Blunt dissection is employed to identify the posterior
angle of mandible as well as the anterior border of
sternomastoid and the great auricular nerve (Fig. 1b). The
anterior and mid-insertion points of the sternomastoid
muscle to the mastoid tip are detached by means of blunt
dissection, leaving the posterior insertion of the muscle
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to the bone intact. The great auricular nerve is sacrificed,
while maintaining a long stump for those in whom a
nerve graft may be needed. The posterior border of the
angle of mandible and the superficial posterior border of
the mastoid tip define the anterior as well as posterior
limits of this approach respectively.

The anterior belly of the sternomastoid muscle is then
retracted posteriorly to achieve adequate exposure
of the posterior belly of digastric muscle. The loose
connective tissue sheath of the posterior belly of
digastric is carefully removed to facilitate mobilization
of muscle as described later in the text. The posterior
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belly of digastric is retracted antero-superiorly, to
expose, identify and avoid injury to the accessory nerve
that runs in the postero-inferior direction, between the
posterior belly of digastric above and internal jugular
vein below. An important landmark for identification of
accessory nerve along the internal jugular vein, at a point
approximately 3-15 mm inferolaterally to the anterior
edge of the transverse process of atlas, which is in turn
exposed after dissection of the suboccipital triangle.

After identification of the accessory nerve, the infero-
posterior retraction of the posterior belly of digastric
muscle is applied in order to identify the occipital
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Figure 1 | Figure (a, b) illustrates the head position on three point fixation frame and skin flap incision showing exposure of the

mastoid bone along with great auricular nerve.
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Figure 2 | Figure (a, b) shows the high cervical exposure of
hypoglossal nerve, ansa cervicalis, internal jugular vein and
digastric branch of facial nerve. (Abbreviations: PBDM=
posterior belly of digastric muscle; GAN= Great auricular
nerve; Ansa= Ansa cervicalis; ECA= External Carotid
Artery; VII=Facial Nerve; Xll= Hypoglossal nerve; SM=
Sternomastoid muscle; 1JV=Internal Jugular Vein; DB=
Digastric Branch of facial nerve; OA=Occipital Artery)
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