CRANIAL CAVITY
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Cranial cavity:

· It is the base of the skull. 

· It is formed of three Cranial Fossae :

· Anterior.

· Middle.

· Posterior.
· It contains :

· The Brain (cerebrum & cerebellum).

· The Meninges.

· Cranial nerves.

· Blood vessels. 

THE MENINGES OF THE BRAIN:

· The central nervous system (brain & spinal cord) are surrounded by three meninges :

· Dura mater.

· [image: image11.emf]Arachnoid mater.

· Pia mater.

DURA MATTER
· It is formed of two layers :

· 1. Outer (Endosteal) layer.

· 2. Inner (Meningeal) layer.

· In most areas the two layers are adherent, but in places they separate to enclose the dural venous sinuses.

ENDOSTEAL LAYER
· It is the periosteum covering the inner surface of the skull bones.

· It ends at the foramen magnum by being continuous with the pericranium. Does not extend through the foramen magnum
· It is continuous with the sutural ligaments at the sutures.

MENINGEAL LAYER
· It is the dura mater proper. 

· It forms strong fibrous membrane that covers the brain.

· It is continuous with the spinal dura mater through the foramen magnum.
· Provides tubular sheath to the cranial nerves

· Sends inward four septa that divide the cranial cavity. The septa also restrict the rotatory displacement of the brain

DURAL FOLDS
· The Inner layer is folded to form septa which divide the cranial cavity into freely communicating spaces.

· They reduce excessive brain motion.

· The folds are :

· 1. Falx Cerebri 

It separates the two cerebral hemispheres.

· 2. Tentorium Cerebelli

It separates the cerebrum from the cerebellum.

·  3. Diaphragma Sella

It separates the cerebrum from the cerebellum.

· 4. Falx Cerebelli

It separates the two cerebellar hemispheres.

· The concave border of each fold is called the free border while the convex border is called the attached border.

· The bases of the falx cerebri and cerebelli are attached to the tentorium but their apices have different attachments.

· Contents :

· The dural folds contain the cerebral venous sinuses.

[image: image27.emf]
FALX CEREBRI
- Is a sickle-shaped fold 

- Lies in the midline b/w the two cerebral hemisphere

- Ant. it is attached to the internal frontal crest (crista  galli)

- Post. it is attached to the upper surface of tentorium cerebelli

- The superior sagittal sinus runs in its upper fixed margin  

· It contains :

· 1. Inferior Sagittal sinus within its free lower border.
· 2. Superior Sagittal sinus within its attached upper border.
TENTORIUM CEREBELLI
- Roof the posterior cranial fossa

- Covers the upper surface of the cerebellum & supports the occipital lobes of the cerebral hemispheres  

- Inner free & outer fixed border

· Its free U-shaped inner border is attached to the Anterior Clinoid process and encloses the mid brain (in the tentorial notch) The tentorial notch is a gap in front for passage of midbrain  

· Its attached outer border extends from the Posterior Clinoid process along the petrous temporal bone to the Internal Occipital protuberance.

· It separates the cerebral hemispheres from the cerebellum.
· Contents : 

· (1) In the attached border: 

· superior petrosal.

· Transverse.

· Sigmoid sinuses.

· (2) Straight sinus

· Where the falx cerebri and tentorium cerebelli meet. 

· At the point of crossing of the two borders at the posterior clinoid process :  

· The 3rd  cranial nerve is in front of the point of crossing.

· The 4th nerve is at the point of crossing.

· The 5th nerve is behind the point of crossing. 
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CAVUM TRIGEMINALE
· It is an extension from the lower layer of the tentorium at the apex of the petrous part of the temporal bone.

· It forms a recess around the trigeminal nerve and ganglion.
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DIAPHRAGMA SELLAE

· It is a small fold that is attached to the four clinoid processes.
· It forms the roof for the pituitary fossa.

· It is invaginated in the midline by the stalk of the pituitary gland.

· A small circular fold that forms the roof for the sella turcica

FALX CEREBELLI

· It is a small sickle shaped fold.

· Attached to the internal occipital crest & project forward b/w the two cerebellar hemisphere      

· It contains the occipital sinus in its attached border

ARTERIAL SUPPLY
· The dura has numerous arteial supply from :

· Internal carotid.

· Maxillary.

· Occipital.

· Vertebral.

· Ascending pharyngeal.

Middle Meningeal Artery
· Clinically it is the most important artery.

· Origin From :

· Maxillary artery.

· It enters the cranial cavity through the foramen spinosum.
· It lies between the endosteal and meningeal layers of the dura.

· SURFACE anatomy:

· 1-_11/2 inches (2.5-4 cm) above the midpoint of the zygomatic arch (Pterion) .
· It is divided into :

· Anterior (frontal ) branch.

· Posterior (parietal) branch.

[image: image13.jpg]Superior ophthalmic vein
—from area of ophthalmic artery

Sphenoparietal sinus
—middle cerebral vein
Cavernous sinus
—cerebral vein

Superior petrosal sinus
—cerebellar veins
—inferior cerebral veins
—tympanic veins

Intercaverous sinuses

Inferior petrosal sinus
—veins of pons and medulla

Basilar plexus A "
—auditory veins

Sigmoid sinus
Internal jugular vein

Transverse sinus
—emissary veins
—inferior cerebral veins
—inferior cerebellar veins

Anterior vertebral
venous plexus

Occipital sinus
—posterior internal vertebral
venous plexus

Sinus confluens
—straight sinus
—superior sagittal sinus




VENOUS DRAINAGE
· The veins lie in the endosteal layer of the dura.

· They are lateral to the arteries.

· They drain to :

· Pterygoid venous plexus.

· Sphenoparietal sinus

NERVE SUPPLY
· The dura is supplied by branches from :

· Trigeminal.

· Vagus.

· First three cervical.

· Sympathetic fibers.

· The dura is sensitive to stretch which initiates the sensation of headche.

· Above the tentorium the nerves are from the trigeminal nerve.
· Below the tentorium the nerves are from C1,2,3.
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ARACHNOID MATER
· Is a delicate impermeable membrane covering the brain lying b/w the pia mater internally & dura externally  

· It is separated from the dura by the potential (subdural) space.

· It is separated from the pia by the (subarachnoid ) space which contains cerebrospinal fluid and also all the cerebral arteries, veins and cranial nerves.

· In certain situations it is widely separated from pia the (subarachnoid cisternae.)  

· It extends around the optic nerve as far as the eye ball.

· In some places the arachnoid herniates to form (Arachnoid Villi) especially along the superior sagittal sinus.

· Through these villi the (C.S.F) is returned to the blood of the venous sinuses. 

· Clusters of these villi that appear in later life are known as (Arachnoid Granulations). They leave indentations on the skull interior.

· The arachnoid fuses with the epineurium of the nerves at their poin of exit from the skull except the optic nerve ,it forms a sheath around it.
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The segmental additions to the longitudinal arteries are a
most important contribution to the cord’s blood supply.
Thus spinal trauma, fractures and fracture-dislocations may
each be attended by spinal cord ischaemia. Similarly occlu-
sive arterial disease in these small vessels, and especially in
the particularly important segmental vessel, the great radic-
ular artery of Adamkiewicz (which contributes to the blood
supply of the lower half of the spinal cord) may contribute
to spinal cord ischaemia, muscle weakness and paralysis. If
the aorta is clamped during surgery there is a risk of spinal

cord ischaemia. The vertebral venous plexus (Batson’s
valveless plexus) (Fig. 11.15, p. 156) has up to six longitu-
dinal channels and numerous connections to each vertebral
body via the basivertebral veins, which drain the newly
formed cells from the vertebral marrow. It interconnects
both outside and inside the spinal canal from pelvis to skull,
and serves as an easy transport system for metastases, espe-
cially those of the prostate, ovary and breast, to both the
vertebral column and the cranial cavity.



Structures passing to & from the brain to the skull or its foramen must pass through the subarachnoid space  

PIA MATER
· It is a vascular membrane that is closely applied to the surface of the brain and spinal cord.

· Covers the gyri and descending into the deepest sulci

· Extends over the cranial nerves & fuses with their epineuriumThe cerebrall arteries entering brain carry a sheath of pia with them

MENINIGEAL SPACES

1/ Extradural/epidural Hematoma

2/ Dura-arachnoid (
subdural hematoma

3/ Arachnoid-pia  (
subarachnoid hemorrhage
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EXTRADURAL HEMORRHAGE
· Mostly it results from injury of the anterior division of the middle meningeal artery.

· Bleeding occurs and it strips the meningeal layer of the dura from the inner surface of the skull.
· The intracranial  pressure increases and the blood clot exerts local pressure on the underlying motor area of the brain.

· The blood may pass outward to form a soft swelling under the temporalis muscle.
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® Cavernous sinus (Fig. 24.8a) — Lies on the body of the
sphenoid lateral to the pituitary gland, running from the
opening of the carotid canal to the superior orbital fissure.
Tts roof, in contact with the diaphragma sellae, is under the
hypothalamus. Its lateral wall, related to the temporal
lobe, contains the oculomotor, trochlear, ophthalmic and
maxillary nerves. The internal carotid artery loops through
the sinus to exit its roof anteriorly. The abducent nerve lies
in the sinus lateral to the artery. The sinus receives the oph-
thalmic and superficial middle cerebral veins and the
sphenoparietal sinus, and communicates with its fellow of
the opposite side by the intercavernous sinuses. It is
drained by the superior and inferior petrosal sinuses, the
pterygoid venous plexus and, via the transverse sinus,
eventually into the internal jugular vein.

The ophthalmic vein, under normal circumstances,
drains to the facial vein, but occasionally the flow may be
retrograde. If a boil in the central facial region around the
eye or nose is squeezed then blood (and pus) may be forced
into the ophthalmic vein and cavernous sinus, to cause

infection and thrombosis in the sinus and damage to the
third, fourth, sixth and fifth nerves (Fig. 24.8b).
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The emissary veins pass through skull foramina, e.g. fora-
men ovale, foramen lacerum, to unite the intracranial venous
sinuses with veins outside the skull. The most constant emis-
sary veins are the condylar, parietal and mastoid.

This may be a source of intracranial spread of infection
from a scalp wound or abscess.

Diploic veins are present in the frontal, parietal and occip-
ital bones. They drain the diploe and communicate with the
veins of the scalp and the dura.

BLOOD SUPPLY OF THE SPINAL CORD

The arterial supply is from a single anterior spinal artery
(from both vertebral arteries) and two posterior spinal arter-
ies (branches of the posterior cerebellar arteries). The anterior
artery descends in the anterior median fissure of the cord, and
each posterior artery descends posterior to the nerve rootlets.
These three arteries receive reinforcement in the lower parts
of the spinal cord by branches from the vertebral, deep cervi-
cal, posterior intercostal, lumbar and lateral sacral arteries.
Venous drainage is by midline anterior and posterior spinal
veins, which drain to the vertebral venous plexus.




SUBDURAL HEMORRHAGE
· It is produced by a sudden minor blow on the front or back of the head.

· It results from tearing of the superior cerebral veins at their entry to the S.S.S.
· Blood begins to accumulate in the potential space between the dura and arachnoid.
· The clinical condition can be acute or chronic.
· Acute case :

· A rise in the intrathoracic pressure (e.g vomiting) will cause rapid increase in the size of the subdural clot and so causes acute symptoms.
· chronic case 

· The small blood clot will attract fluid by osmosis and it will forms a hemorrhagic cyst which produces pressure symptoms. 
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falx cerebri). The dural infoldings divide the cranial cavity
into compartments that support parts of the brain. The dural
infoldings include the:

o Cerebral falx (L. falx cerebri)
e Cerebellar tentorium (L. tentorium cerebelli)

o Sellar diaphragm (L. diaphragma sellae).

Falx is the Latin term for a sickle; thus the falces are sickle-
shaped structures.

The cerebral falx, the largest dural reflection, lies in the
longitudinal fissure and separates the right and left cerebral
hemispheres. The cerebral falx attaches in the median plane
to the internal surface of the calvaria, from the frontal crest of
the frontal bone and crista galli of the ethmoid bone anteri-
orly to the internal occipital protuberance posteriorly (Figs.
7.18 and 7.20). The cerebral falx ends by becoming continu-
ous with the cerebellar tentorium.

The cerebellar tentorium, the second largest dural infold-
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SUBARACHNOID HEMORRHAGE
· It results from rapture of a congenital aneurysm or angioma. 

· The  symptoms are sudden and are :

· Severe headache.

· Stiffness of the neck.

· Loss of consciousness.
CEREBRAL HEMORRHAGE
· Generally it is caused by rapture of a branch of the middle cerebral artery (lenticulostriate artery).

· The haemorrhage presses on vital fibbers of the internal capsule.

· It is manifested by :

· Immediate loss of consciousness.

· Hemiplegia of the opposite side of the body
VENOUS SINUSES
· The venous sinuses of the cranial cavity are blood-filled spaces situated between the layers of the dura mater.

· They are lined by endothelium. 

· Their walls are thick and composed of fibrous tissue; they have no muscular tissue.
· The sinuses have no valves.
· They receive tributaries from the brain, the diploe of the skull, the orbit, and the internal ear.

1) SINGLE VENOUS SINUSES
· Superior sagittal.

· Inferior sagittal.

· Straight.

· Occipital.

· Basilar.
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SUPERIOR SAGITTAL SINUS
· The superior sagittal sinus occupies the upper fixed border of the falx cerebri. 

· It begins in front at the foramen cecum, where it occasionally receives a vein from the nasal cavity. 

· It runs backward, grooving the vault of the skull, and at the internal occipital protuberance it deviates to one or the other side (usually the right) and becomes continuous with the corresponding transverse sinus.

· The sinus communicates through small openings with two or three irregularly shaped venous lacunae on each side.

· Numerous arachnoid villi and granulations project into the lacunae, which also receive the diploic and meningeal veins.

· The superior sagittal sinus receives in its course the superior cerebral veins. 

· At the internal occipital protuberance it is dilated to form the confluence of the sinuses. 

· When it enters the tentorium it becomes the right transverse sinus (95%) of pepole 
· As it leaves it, it is called the right sigmid sinus which leaves the cranial cavity as the RIGHT internal jugular vein.
· IN 5% of subjects  the reverse takes place and the superior sagittal sinus continues as the LEFT internal jugular vein.
· In the remaining 5% of subjects, the S.S.S unites with the STRAIGHTsinus at the internal occipital protuberance to form the Confluence of Sinuses.
INFERIOR S. S
· The inferior sagittal sinus occupies the free lower margin of the falx cerebri. 

· It runs backward and joins the great cerebral vein at the free margin of the tentorium cerebelli to form the straight sinus. 

· It receives cerebral veins from the medial surface of the cerebral hemisphere.

STRAIGHT SINUS
· The straight sinus occupies the line of junction of the falx cerebri with the tentorium cerebelli. 

· It is formed by the union of the inferior sagittal sinus with the great cerebral vein. 

· It ends by turning to the left (sometimes to the right) to form the transverse sinus., left sigmoid sinus and left internal jugular vein or the reverse to the right. 
OCCIPITAL SINUS.
· The occipital sinus is a small sinus occupying the attached margin of the falx cerebelli. 

· It commences near the foramen magnum, where it communicates with the vertebral veins and drains superiorly into the confluence of sinuses.

BASILAR SINUS
· The basilar sinus arises from the inferior petrosal sinus.

· It passes  through the foramen magnum and drains in the internal vertebral venous plexus.

· It can drain into the confluence.
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CONFLUENCE OF THE SINUSES
· WHERE it is formed? 

· It is formed at  the internal occipital Protuberance.

· HOW ?

· The Superior Sagittal sinus dilates and unites with the Straight sinus.

· At the confluence, the blood in both the straight and the S.S.S. is equally distributed among both transverse sinuses.

· The confluence receives also the occipital  &  the basilar sinuses.
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(2) PAIRED VENOUS SINUSES
· Transverse.

· Sigmoid.

· Cavernous.

· Petrosal (superior & inferior).
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TRANSVERSE SINUS
· The transverse sinuses are paired structures and begin at the internal occipital protuberance. 

· The right sinus is usually continuous with the superior sagittal sinus. 

· The left sinus is continuous with the straight sinus.

· The two sinuses usually communicate at the confluence of sinuses.
· Each sinus occupies the attached margin of the tentorium cerebelli, grooving the occipital bone and the posteroinferior angle of the parietal bone.

· They receive: 

· the superior petrosal sinuses,

· the inferior cerebral and cerebellar veins, and 

· the diploic veins.

· They end by turning downward as the sigmoid sinuses.
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SIGMOID SINUS
· The sigmoid sinuses are a direct continuation of the transverse sinuses.
· Each sinus turns downward and medially and grooves the mastoid part of the temporal bone. 

· Here it lies behind the mastoid antrum. 

· The sinus then turns downward through the posterior part of the jugular foramen to become continuous with the superior bulb of the internal jugular vein. 

CAVERNOUS SINUS
· It lies in the middle cranial fossa  on the body of the sphenoid , lateral to the pituitary gland.

· The sinus extends from the carotid canal to the superior orbital fissure.
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· Posterior to the sinus:

· Apex of petrous part of temporal bone.

· Lateral to the sinus :

· Temporal lobe of the brain.

· Structures piercing the sinus :

· (A) Inside the lateral wall :

· 1.Oculomotor nerve.

· 2. Trochlear nerve.

· 3. Ophthalmic nerve.

· 4. Maxillary nerve.
· (B) Passing through the sinus :

· 1. Internal carotid artery 

· It loops through the sinus to exit at its roof anteriorly.

· 2. Abducent nerve.

· The artery and the nerve are separated from the blood of the sinus by an endothelial covering.
· Tributaries :

· 1.Superior & inferior ophthalmic veins.

· 2.Central vein of the retina.

· 3.Superficial middle cerebral vein.

· 4.Sphenouparietal sinus. 

Each sinus has an important relation with the facial vein through the superior ophthalmic vein that can cause cavernous sinus thrombosis.

· Drainage:

· POSTERIORLY

·  1.Superior petrosal sinus and then to the transverse sinus.

· 2. Inferior petrosal sinus and to the internal jgular vein. 

· INFERIORLY

· 3.Pterygoid venous plexus.

· The two cavernous sinuses communicate with each other through Anterior and Posterior Intercavernous sinuses. which run in the diaphragma sellae in front and behind the stalk of the hypophysis cerebri. 

SUPERIOR AND INFERIOR PETROSAL SINUSES

· The superior and inferior petrosal sinuses are small sinuses situated on the superior and inferior borders of the petrous part of the temporal bone on each side.

· Each superior sinus drains the cavernous sinus into the transverse sinus.

· Each inferior sinus drains the cavernous sinus into the internal jugular vein.
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Three membranes form a protective covering around the
brain and spinal cord: an outer dense fibrous dura mater; an
intermediate, delicate, avascular arachnoid mater; and an
inner, delicate and vascular pia mater. The dura and arach-
noid are separated by a potential subdural space, and the
arachnoid and pia by a wider subarachnoid space that con-
tains cerebrospinal fluid (CSF).

THE DURA MATER

The cranial dura is in two layers: the outer, endocranial layer
is the periosteum of the inner surface of the bones of the
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Figure 24.1 Cerebral dura mater - diagrammatic parasagittal section

cranium, and the inner, cerebral, layer is continuous with th
of the spinal cord (Fig. 24.1). In most areas the two layers a
adherent, but in places they separate to enclose the dural venor
sinuses. The inner layer is folded to form the falx cerebri ar
the tentorium cerebelli, both of which act as baffle plate
reducing excessive brain motion. The dura stretched across tl
clinoid processes is known as the diaphragma sellae.

The falx cerebri lies in the midsagittal plane separating tl
two cerebral hemispheres. It is attached to the vault of tl
skull from the crista galli — the midline protuberance betwet
the cribriform plates of the ethmoids — anteriorly to the inte
nal occipital protuberance, and is sickle shaped, beir
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