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INTRODUCTION

The posterior cranial fossa is a unique and important part of the
cranial cavity. It contains approximately one quarter of the intra cranial
contents, and despite the water bag appearance of the cisterna magna,
space in the posterior fossa is at a premium, and expansion of a mass
lesion is at the expense of its contents. The resection and decompression
of the posterior fossa tumours have demanded the best of neurosurgical

skills and neuroradiological localization.

Magnetic resonance imaging, brain stem audiotory evoked potential,
intraoperative monitoring of brain stem audiotory evoked potential , and
digital angiography and are modemn investigative techniques that play an

important role in the management of posterior fossa tumours.

In the early 1970s, several investigators suggested the possibility
that the principles of MRI could be used for medical purposes, and the
first magnetic resonance images of the human body were produced. Initial
progress was slow, but over the past few years imaging with magnetic

resonance has come of age.

Brain stem auditory evoked potential were first reported in 1967. It
was not until the advent of portable, affordable digital averaging
computers i the 1970s, however, that the application of these techniques
in diagnostic clinical neurology became widespread. Only in recent years
has this technology been transported to the operating room and intensive

care unit for the express purpose of monitoring, as opposed to diagnosis.
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AIM OF THE WORK

The aim of this work is to study and evaluate magnetic resonance
imaging, brain stem auditory evoked potential, intraoperative brain stem
evoked potential and digital angiography as modern investigative

techniques in the management of posterior fossa tumours.
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Review of Literature
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ANATOMY

THE POSTERIOR CRANIAL FOSSA

The posterior fossa 1s the largest and deepest of the
three cranial fossae. It 1s bounded in front by the dorsum
sellae, the posterior part of the body of the sphenoid and the
basilar part of the occipital bone; behind, by the Ilower
portion o©f the squamous part of the occipital bone; on each
side, by the petrous and mastoid parts o¢f the temporal bone,
the lateral part of the occipital and, above and behind, by a
small part of the mastold angle of the parietal bone [Fig.1l].
It contains the midbrain, pons and medulla cblongata in front

and the cerebellum behind.

The foramen magnum is 1in the flocr of the fossa and
surrounded by the parts of the occipital bone, by the basilar
part in front, the lateral part on each side, and a small
portion of the squama behind. Just in front of its transverse
diameter it 1s encroached on by the medial aspects of the
occipital condyles, so that it is somewhat ovoid in shape and
wider behind. Its narrower, anterior part lies above the dens
of the axis vertebra; its wider, posterior part communicates
below with the wvertebral canal, and through it the medulla

oblongata becomes continucus with the spinal cord.

In the front of the foramen magnum, the basilar part of
the occipital bone, the postericor part of the body of the
sphenoid bone and dorsum sellae form a sloping surface, gently
concave from side to side, antero-inferior to the pons and
medulla oblcngata. On each side this area is separated from
the petrous part of the temporal bone by the petreo-occipital
fissure, occupied in 1life by a thin plate of cartilage. The
fissure is limited behind by the Jjugular foramen, and its

margins are grooved by the inferior petrosal sinus.
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Fig.l Left posterior cranial fossa.
(after williams et al. 1989}.
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The Jugular foramen lies at the posterior end of the
petro-occipital fissure, and 1leads forwards, downwards and
laterally to the exterior. Its upper border 1is sharp and
irregular and presents a notch for the glossopharyngeal nerve.
Its lower border is smooth and regular. The posterior part of
the foramen contains the sigmoid sinus, continuous below with
the internal Jjugular vein. In front of the sinus the
accessory, vagus and glossopharyngeal nerves, 1in that order

from behind forwards, traverse the foramen [275].

Medial to the lower border of the Jjugular foramen a
rounded elevation, termed the Jjugular tubercle, marks the
lateral part of the occipital bone. It lies above and somewhat
in front of the inner opening of the hypoglossal canal, which
plerces the bone at the juncticon of the basilar with the

lateral part and contains hypoglossal nerve.

The posterior surface of the petrous part of the temporal
bone forms a large portion of the lateral (or antero-lateral)
wall of the posterior fossa. Above the antericor part of the
jugular foramen the internal acoustic canal runs transversely
in the lateral direction. It is a short passage, about 1 cm
long, closed laterally by a perforated plate of bone which
separates it from the internal ear. Through it pass the facial
and vestibulocochlear nerves, the nervus intermedius and

labyrinthine vessels [275].

Behind the petrous part, the lateral wall of the
posterior cranial fossa is formed by the mastoid part of the
temporal bone. Anteriorly, it bears a wide groove, which runs
forwards and downwards, then downwards and medially, and
finally forwards to the posterior 1limit of the jugular
foramen. This groove 1is made by the sigmoid sinus and is
termed the sigmeoid sulcus. At its upper end, where it touches
the mastoid angle of the parietal bone, the groove 1is
continuous with that for the transverse sinus and crosses the
parietomastoid suture (Asterion). As 1t descends, it lies

behind the mastoid antrum, the most important relation of the
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cavity. In this part of its course the mastoid foramen opens
near its posterior margin and transmits an emissary vein from
the sinus. In its lowest part the sigmoid sulcus crosses the
occipitomastoid suture and grooves the jugular process of the
occipital bone. It is usually deeper on the right then on the
left side ([275].

Behind the foramen magnum the squamous part of the
occipital bone bears the median internal occipital crest,
which ends above and behind in an irregular elevation named
the internal occipital protuberance (Inicn). On each side of
the protuberance a wide shallow grcove curves laterally with a
slight upward convexity to the mastoid angle of the parietal
bone [Fig.2]. It is preduced by the transverse sinus, which is
usually deeper on the right, and at its lateral extremity is
continuous with the sigmoid sulcus. Below the transverse
sulcus the internal occipital crest divides the bone into two
gently hollowed fossae, adapted to the cerebellar hemispheres.
When the condylar canal 1s present, 1its inner orifice lies
behind and lateral to the orifice of the hypoglossal canal. It
transmits an emissary vein from the lower end of the sigmoid

sinus [514].

The anterior wall of the posterior fossa (the clivus) is
related to the plexus of basilar sinuses, which connects the
two inferior petrosal sinuses and communicates below with the
internal vertebral venous plexus. A little in front of the
foramen magnum the membrana tectoria 1s attached to the
basilar part of the occipital bone, covering the attachment of
the apical ligament of the dens [275].

The juguliar tubercle is often grooved by the
glossopharyngeal, vagus and accessory nerves, as they pass to
the jugular foramen. In addition to the hypoglossal nerve, the
hypoglossal canal, which is often subdivided, transmits a
meningeal branch of the ascending pharyngeal artery. To the
rough medial aspects of the occipital condyles the alar
ligaments are attached. The lower and posterior borders of the
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