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Lec [4]: Venous sinuses of the dura mater 

The Meninges: 

The brain and the spinal cord are surrounded by three protective membranes, 

or meninges: the pia mater, the arachnoid mater, and the dura mater.  

Pia mater 

The pia mater invests the brain and spinal cord. It is made of thin vascular 

fibrous tissue. The region between the pia and the arachnoid is the subarachnoid 

space, filled with cerebrospinal fluid. 

  

Arachnoid mater and subarachnoid space 

The arachnoid mater consists of a delicate membrane that everywhere is 

supported by the inner surface of the inner layer of the dura mater with only a 

thin film of tissue fluid between them in the subdural space [potential space]. 

Vessels and nerves pierce the dura and arachnoid mater both at the same place; 

they cross the subdural space, but do not run along between the two membranes. 

In certain areas the arachnoid herniates through little holes in the dura 

mater into the venous sinuses. Such herniae are the arachnoid villi; through 

their walls the cerebrospinal fluid ‘oozes’ back into the blood. The arachnoid villi 

are most numerous in the superior sagittal sinus. as age progresses they become 

aggregated into visible clumps, the arachnoid granulations.  
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Dura mater 

The dura mater consists of an outer endosteal layer[periosteal], and an inner 

meningeal layer. The two layers are united except where they separate to enclose 

the venous sinuses of the dura. The outer layer is the periosteum which invests 

the surface of any bone, and blood vessels pass through it to supply the bone. The 

inner layer consists of a dense, strong fibrous membrane, which is the dura mater 

proper. At the foramen magnum the inner layer leaves the outer layer and is 

projected down the vertebral canal as the spinal dura mater.  

Folds of the inner layer project into the cranial cavity. These fibrous septa 

minimize rotary displacement of the brain. 

  

1/The falx cerebri is a sickle-shaped fold of dura mater that lies in the midline 

between the two cerebral hemispheres. Its narrow end in front is attached to the 

internal frontal crest and the crista galli. Its broad posterior part blends in the 

midline with the upper surface of the tentorium cerebelli. The superior sagittal 

sinus runs in its upper fixed margin, the inferior sagittal sinus runs in its lower 

concave free margin, and the straight sinus runs along its attachment to the 

tentorium cerebelli. 
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2/The tentorium cerebelli is a crescent-shaped fold of dura mater that roofs 

over the posterior cranial fossa. It covers the upper surface of the cerebellum and 

supports the occipital lobes of the cerebral hemispheres. In front is a gap, the 

tentorial notch, for the passage of the midbrain, thus producing an inner free 

border and an outer attached or fixed border.  

The fixed border is attached to the posterior clinoid processes, the superior 

borders of the petrous bones, and the margins  of the grooves for the transverse 

sinuses on the occipital bone. The free border runs forward at its two ends, 

crosses the attached border, and is affixed to the anterior clinoid process on each 

side. The falx cerebri and the falx cerebelli are attached to the upper and lower 

surfaces of the tentorium, respectively.  

The straight sinus runs along its attachment to the falx cerebri, the superior 

petrosal sinus along its attachment to the petrous bone, and the transverse sinus 

along its attachment to the occipital bone. 
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3/The falx cerebelli is a small, sickle-shaped fold of dura mater that is 

attached to the internal occipital crest and projects forward between the two 

cerebellar hemispheres. Its posterior fixed margin contains the occipital sinus. 

  

4/The diaphragma sellae is a small circular fold of dura mater that forms the 

roof for the sella turcica . A small opening in its center allows passage of the stalk 

of the pituitary gland . 

Venous sinuses of the dura mater:  

1/The superior sagittal sinus lies in the upper fixed border of the falx cerebri . It 

runs backward and becomes continuous with the right transverse sinus. The sinus 

communicates on each side with the venous lacunae. Numerous arachnoid villi 

and granulations project into the lacunae. The superior sagittal sinus receives the 

superior cerebral veins. 
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2/The inferior sagittal sinus lies in the free lower margin of the falx cerebri. It 

runs backward and joins the great cerebral vein to form the straight sinus. It 

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

3/The straight sinus lies at the junction of the falx cerebri with the tentorium 

cerebelli. Formed by the union of the inferior sagittal sinus with the great 

cerebral vein, it drains into the left transverse sinus. 

4/The right transverse sinus begins as a continuation of the superior sagittal 

sinus; the left transverse sinus is usually a continuation of the straight sinus. Each 

sinus lies in the lateral attached margin of the tentorium cerebelli, and they end 

on each side by becoming the sigmoid sinus. 

5/The sigmoid sinuses are a direct continuation of the transverse sinuses. Each 

sinus turns downward behind the mastoid antrum of the temporal bone and then 

leaves the skull through the jugular foramen to become the internal jugular vein. 

6/The occipital sinus lies in the attached margin of the falx cerebelli. It 

communicates with the vertebral veins through the foramen magnum and the 

transverse sinuses. 
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7/The cavernous sinus lies on the lateral side of the body of the sphenoid bone. 

Intercavernous sinuses connect the two cavernous sinuses through the sella 

turcica.  

8/The inferior petrosal sinuses are small sinuses situated in the inferior petrosal 

sulcus, formed by the junction of the  petrous part of the temporal bone with 

the basilar part of the occipital bone on each side. Each inferior petrosal sinus 

drains the cavernous sinus into the internal jugular vein. 

9/The  superior petrosal sinus   It receives blood from the  cavernous sinus  and 

passes backward and laterally to drain into the transverse sinus. The sinus runs in 

the attached margin of the tentorium cerebelli, in a groove in the petrous part of 

the temporal bone formed by the sinus itself. 

10/ The sphenoparietal sinus, the  cavernous sinus  receives the 

small sphenoparietal sinus, which courses along the margin of the  lesser wing of 

the sphenoid. 

Cavernous sinus 

The cavernous sinus lies alongside the body of the sphenoid bone; receives 

blood from three sources (orbit, vault bones, and cerebral hemisphere); drains 

by the superior and inferior petrosal sinuses to the transverse sinus and 

internal jugular vein respectively, and each is connected to the pterygoid plexus 

by emissary veins.  

The cavernous sinus extends from the apex of the orbit back to the apex 

of the petrous temporal bone. Each end is pointed, so that the sinus is spindle-

shaped in lateral view. It is about 2 cm long and 1 cm wide. Medial to the sinus 

lies the lateral wall of the pituitary fossa and the body of the sphenoid. Further 

back the lateral wall is medial to the trigeminal ganglion.  
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The contents of the cavernous sinus: include  

  

1-The internal carotid artery: curves upwards from the foramen lacerum to 

enter the posterior part of the sinus and runs forwards within the sinus, deeply 

grooving the body of the sphenoid and the base of its greater wing. The artery 

then curves upwards again to pierce the roof of the sinus, medial to the anterior 
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clinoid process, and turns backwards.  The artery is accompanied by a plexus of 

postganglionic sympathetic fibers from the superior cervical ganglion. 

2-The Abducens nerve: enters the back of the cavernous sinus. It runs 

forwards on the inferolateral side of the internal carotid artery. At the anterior 

end of the sinus it enters the superior orbital fissure. 

3-The Oculomotor nerve: passes forward in the lateral wall and at the 

anterior end of the sinus it breaks into its superior and inferior divisions which 

enter the superior orbital fissure. In its course it picks up sympathetic fibers 

from the internal carotid plexus; these are for the smooth muscle part of levator 

palpebrae superioris. 

4-The Trochlear nerve: passes forward in the lateral wall of the sinus bellow 

the oculomotor nerve, to enter the superior orbital fissure. 

5-The Ophthalmic division: runs forwards above the maxillary division and 

divides into its three branches towards the anterior end of the lateral wall; these 

enter the orbit through the superior orbital fissure. At the anterior end of the 

sinus the ophthalmic division gives off its branch to the dura mater. In its course 

through the sinus the ophthalmic division picks up sympathetic fibers from the 

internal carotid plexus; these eventually reach the dilator pupillae muscle. 

6-The Maxillary division: runs forwards in the lateral wall and leaves the 

middle fossa through the foramen rotundum. 
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