
Dura mater of brain 
and dural venous sinus

Gross Anatomy I (final part)

DTIP 203 & DTAN 211 & DTAN 131

Asst. Prof. Dr. Jirattikarn Kaewmuangmoon
Department of Anatomy, Faculty of Dentistry, Mahidol University.



Outlines
• Dura mater of brain
• Dural venous sinus

• channels of venous blood located 
between the two layers of the 
dura mater

Development of the dural venous sinuses is 
mainly related to the development of the 
meningeal layers of the brain, specifically 
the dura mater. 



• Identify the meninges and the two layers of the dura mater.

• Describe the dural folds and their attachments.

• Explain the blood supply and innervation of the dura mater.

• Trace the location and drainage of the dural venous sinuses.

• Relate dural and venous sinus anatomy to clinical conditions 

(hematoma, meningitis, and venous sinus thrombosis).

Objectives



Meninges of Brain

•Dura mater

•Arachnoid

•Pia mater

• Epidural space

• Subdural space

• Subarachnoid space



Dura mater of Brain

• External (Periosteal layer/endosteal layer)

• Attach to inner aspect of cranial bone.

• Serves as the skull’s inner periosteum, 
called the endosteal layer.

• Internal (Meningeal layer)

• Continuous inferiorly with the Duramater 
of the spinal cord.



Arachnoid mater

Pia mater

• Thin, Lies immediately deep to 
dura mater. 

• Thin process or trabeculae extend 
downward, cross the 
subarachnoid space and 
continuous with pia mater below. 

• Thin, delicate innermost 

layer that intimately adheres 

to the surface of brain.



Dural folds

Falx cerebri

Falx cerebelli

Tentorium cerebelli

Diaphragma sellae

• The meningeal layer of the dura 

mater creates several dural folds 

that divide the cranial cavity into 

freely communicating spaces.

• The function of the dural folds is to 

restrict the rotational movement of 

the brain.



Falx cerebri

▪ Sickle – shape

▪ Located in longitudinal fissure between
cerebral hemisphere.

▪ Anterior: attach at crista galli of 
ethmoid bone.

▪ Posterior: fuse to tentorium cerebelli & 
contain straight sinus.

▪ Upper border: convex, contain
superior sagittal sinus, atttach inner
aspect of skull at median plane.

▪ Lower border: concave, contain 
inferior sagittal sinus.



Falx cerebelli
▪ Sickle-shape

▪ Located between cerebellum.

▪ Anterior: free, between cerebellar
hemisphere.

▪ Posterior: contain occipital sinus, 
attach with occipital bone.

▪ Upper border: attach lower aspect 
of tentorium cerebelli.



Tentorium cerebelli
• Cresent shape

• Support occipital lobe of 
cerebral hemisphere

• Form the roof of cerebellum

Internal border: concave and free 

➢Found the tentorial notch for the 
midbrain

External border: convex

▪ Anterior: cover superior petrosal
sinus

▪ Attach: the upper border of 
petrous temporal bone and the 
posterior clinoid process.

▪ Posterior: contain transverse sinus 

▪ Attach: the inner aspect of 
occipital and parietal bones.



Diaphragma sellae
▪ Circular, horizontal. Form dural roof of 

sella turcica

▪ Cover hypophysis (pituitary gland), 
has aperture for infundibulum

▪ Is covered by part of optic chiasma



Vasculature of Dura mater

Venous drainage

▪ The middle meningeal vein (follows the branches of 
the middle meningeal artery)

▪ Drains into the venous sinus.

Arterial supply 

▪ Middle meningeal artery.

▪ Anterior and posterior meningeal branch 
(ex. Branch of ethmoidal artery and vertebral artery)



Innervation of Dura mater

Anterior cranial fossa: 

•Ophthalmic nerve (V1) (via anterior and posterior 
ethmoidal nerve).

Middle cranial  fossa:

•Meningeal branch of maxillary and mandibular 
nerve (V2 & V3) 

Posterior cranial fossa:

•Meningeal branch of vagus neve (CN X) and

hypoglossal nerve (CN XII)

•Meningeal branch of cervical nerve (C1, 2, 3)

Headache: cause by vascular (intra-cranial or 

extra-cranial)

• Tentorium cerebelli was supply by tentorial

branch of V1 (also supply falx cerebri)



Epidural and  Subdural Hematoma

Clinical: 

o Epidural hematoma (EDH) 
o Middle meningeal artery

o Subdural hematoma 
o Cerebral vein



Meningitis

• Is an inflammation of the meninges covering the 
brain and spinal cord

• Cause: Bacterial, viral, fungal infections of the 
pia-arachnoid and CSF of the subarachnoid 
space.



Dural venous sinuses
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Venous sinuses 
of Dura mater

• Space between periosteal 
layer (endosteal layer) and 
meningeal layer of dura mater

• Thin wall, no muscular tissue

• No valves

• These valveless sinuses 
collect deoxygenated blood 
and cerebrospinal fluid (CSF) 
from the brain, meninges, and 
skull bones, and then return it 
to the heart via the internal 
jugular veins

https://www.google.com/search?q=cerebrospinal+fluid&client=safari&sca_esv=adba07b31be7c891&channel=ipad_bm&sxsrf=AE3TifPbwBj_jJ1ob5NZ9qkA9J_mxdkTNw%3A1757847132798&ei=XJ7GaLa8MMiH4-EPr9nf2AU&ved=2ahUKEwiviKKGi9iPAxUdyDgGHQR8Nb8QgK4QegQIARAE&uact=5&oq=dural+venous+sinus+english&gs_lp=Egxnd3Mtd2l6LXNlcnAiGmR1cmFsIHZlbm91cyBzaW51cyBlbmdsaXNoMgUQIRigATIFECEYoAEyBRAhGKABSK8YUJEFWKsWcAJ4AJABAJgBhwGgAcAHqgEDMy42uAEDyAEA-AEBmAIKoAKKCMICBRAAGIAEwgIIEAAYgAQYywHCAgYQABgWGB7CAggQABgWGAoYHsICBxAhGKABGAqYAwCIBgGSBwMyLjigB-AgsgcDMS44uAeGCMIHBzAuMS44LjHIBzE&sclient=gws-wiz-serp&mstk=AUtExfCMmbUHwu68zE8RD0HJWumNjtWbeog_h8ooJ-5ATeUHOZ9MWe_w5u0JpjjBj7KkKziG_AWrkl-pm6KxWpOBxy655z-1iyBVzjyWof-5YefVZBpw7rbjSzkrGpylFnMavE9HKn_rxSz4TPVJzVlw5k_upOVW2byjSu9uFUgtjlzPmBsFLfdFbi-DMxdExGSMJ7GxT85yBy0kQ7WblY9Ym76h7oGnRqa7p5d3GslFddU7GKLMhxS3DGUUsTVXVqaK2aP3NR8VTugK5S5SPyTJJ9t1&csui=3
https://www.google.com/search?q=internal+jugular+veins&client=safari&sca_esv=adba07b31be7c891&channel=ipad_bm&sxsrf=AE3TifPbwBj_jJ1ob5NZ9qkA9J_mxdkTNw%3A1757847132798&ei=XJ7GaLa8MMiH4-EPr9nf2AU&ved=2ahUKEwiviKKGi9iPAxUdyDgGHQR8Nb8QgK4QegQIARAF&uact=5&oq=dural+venous+sinus+english&gs_lp=Egxnd3Mtd2l6LXNlcnAiGmR1cmFsIHZlbm91cyBzaW51cyBlbmdsaXNoMgUQIRigATIFECEYoAEyBRAhGKABSK8YUJEFWKsWcAJ4AJABAJgBhwGgAcAHqgEDMy42uAEDyAEA-AEBmAIKoAKKCMICBRAAGIAEwgIIEAAYgAQYywHCAgYQABgWGB7CAggQABgWGAoYHsICBxAhGKABGAqYAwCIBgGSBwMyLjigB-AgsgcDMS44uAeGCMIHBzAuMS44LjHIBzE&sclient=gws-wiz-serp&mstk=AUtExfCMmbUHwu68zE8RD0HJWumNjtWbeog_h8ooJ-5ATeUHOZ9MWe_w5u0JpjjBj7KkKziG_AWrkl-pm6KxWpOBxy655z-1iyBVzjyWof-5YefVZBpw7rbjSzkrGpylFnMavE9HKn_rxSz4TPVJzVlw5k_upOVW2byjSu9uFUgtjlzPmBsFLfdFbi-DMxdExGSMJ7GxT85yBy0kQ7WblY9Ym76h7oGnRqa7p5d3GslFddU7GKLMhxS3DGUUsTVXVqaK2aP3NR8VTugK5S5SPyTJJ9t1&csui=3
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12 Venous Sinuses

Single sinus

Superior sagittal sinus

Inferior sagittal sinus

Confluence of the sinus

Straight sinus

Occipital sinus

Paired sinus

Transverse sinuses

Sigmoid sinuses

Cavernous sinuses

Sphenoparietal sinuses

Superior petrosal sinuses

Inferior petrosal sinuses

Intercavernous sinuses



Superior sagittal sinus

▪

▪

▪

▪

They reported that venous 
flow from the superior 
sagittal sinus to the 
transverse sinus could be 
either symmetric or 
asymmetric



▪ Superior sagittal sinus receive blood 
from a superior cerebral vein.

▪ Communicate with lateral lacunae 

(receive blood from meningeal vein, 

diploic vein, and emissary vein).
▪ Arachnoid granulation bulges into it, 

presenting Foveolar granulares.



Inferior 
sagittal sinus

▪ Location: in the concave
border of posterior 2/3 of 
free margin of falx cerebri

▪ Join with the great cerebral
vein (of galen).

▪ Drain into straight sinus.



Straight 
sinus

▪ Location: in the junction between the tentorium cerebelli
and the falx cerebri. Join with the great cerebral vein (of 
galen).

▪ Received blood from great cerebral vein, inferior sagittal 
sinus and some cerebellar vein.

▪ Lie backward and downward and drains to confluence of 
the sinus.



Occipital 
sinus

▪ It is smallest cranial sinus is in the attached
margin of falx cerebelli.

▪ Begins near the margin of foramen magnum.

▪ Receives blood from cerebellar veins, drains
to confluence of the sinus.



Confluence 
of the sinus 

▪ Location: near internal occipital
protruberance

▪ Receive blood from superior sagittal sinus,
straight sinus and occipital sinus.

▪ The area for the beginning to form left and 
right transverse sinus



Transverse sinus

▪ Continue from confluence of sinus

▪ Extend lateral & forward in convex border of 
tentorium cerebelli to petrous temporal bone.

▪ Received blood from confluence of sinus, 
superior sagittal sinus, inferior cerebral vein, 
inferior cerebellar vein and diploic vein.



Sigmoid sinus

▪ Continue with transverse sinus

▪ Extend downward & medially to deep groove on
mastoid part of temporal bone.

▪ Receives blood from transverse sinuses. 

▪ In jugular foramen, it continue with superior bulb
of internal jugular vein.



Cavernous sinus

▪ Extend from superior orbital fissure to apex of 
petrous temporal bone
▪ Osseodural compartment (is covered with body of 
sphenoid bone and tentorium cerebelli)

▪ Found 1 main venous channel or more. 
▪ Found internal carotid artery, sympathetic
plexus, abducens nerve in this compartment.



Wall of cavernous sinus

• Lateral wall: oculomotor nerve, trochlear nerve, 
ophthalmic nerve, maxillary nerve.

• Medial wall: sphenoidal air sinus, & hypophysis
cerebri



Sphenoparietal sinus 

▪ Location: beneath lesser wing of sphenoid bone.

▪ Received blood from dura mater at neighbouring

area.

▪ Drains to anterior part of carvernous sinus.



Superior petrosal sinus

▪ Is located in the attach margin of 
tentorium cerebelli at groove on
superior border of petrous part of 
temporal bone.

▪  Drain blood from cavernous sinus 
to transverse sinus.

• Is located in the groove between
petrous part of temporal bone and
basilar part of occipital bone.

• Drain blood from cavernous
sinus to superior bulb of internal
jugular vein

Inferior petrosal sinus



Intercavernous sinus 

• Connect 2 sides of cavernous sinus.
• Devided into anterior intercavernous sinus and 

posterior intercavernous sinus.
• Is located in anterior and posterior borders of 

diaphragma sellae, around hypophysis cerebri.



Communication of cavernous sinus

Transverse sinus

• by Superior petrosal sinus

Internal jugular vein

• by Inferior petrosal sinus

Facial vein

• by Superior ophthalmic vein

Pterygoid venous plexus

• by Emissary vein

Cavernous sinus (opposite)

• by Intercavernous sinuses





Cerebral venous sinus Thrombosis

• estrogen-containing oral contraceptives 

• pregnancy and the puerperium
• infections
• malignancy (cancer)

• head injury 
• inflammatory diseases 

Important risk factors for CVT (most likely first) are: 

• Headache.

• Blurred vision.

• Fainting or loss of consciousness.

• Loss of control over movement in part of 

the body.

• Seizures.

• Coma.

These are the physical symptoms that may occur:



SUMMARY
2 layers of Dura mater 

• Periosteal layer (endosteal layer)

• Meningeal layer

Dural folds

• Vertical folds: Falx cerebli and falx cerebelli

• Horizontal folds: Tentorium cerebelli and 
diaphragm sellae

Artery supply of Dura mater

• Ant. & Post. Meningeal branch (ex. Internal cartotid 
artery & vertebral artery)

• Middle meningeal artery (branch of maxillary 
artery)

Innervation of Dura mater

• Anterior part: V1

• Middle part: V2 & V3

• Posterior part: C1,2,3 and meningeal branch of 
vagus and hypoglossal nerve.

Single sinus

• Superior & inferior sagittal sinus

• Confluence of the sinus

• Straight sinus

• Occipital sinus

Paired sinus

• Transverse sinuses

• Sigmoid sinuses

• Cavernous sinuses

• Sphenoparietal sinuses

• Superior & inferior petrosal sinuses

• Intercavernous sinuses

Jirattikarn.kae@mahidol.ac.th



Refferences 

• Moore KL, Dalley AF, Agur AMR. Clinically Oriented Anatomy. 8th ed. 
Wolters Kluwer.

• Snell RS. Clinical Neuroanatomy. 8th ed. Wolters Kluwer.

• Standring S, ed. Gray's Anatomy: The Anatomical Basis of Clinical Practice. 42nd 
ed. Elsevier.

• Drake RL, Vogl AW, Mitchell AWM. Gray's Anatomy for Students. 5th ed. 
Elsevier.


	Slide 1: Dura mater of brain and dural venous sinus
	Slide 2
	Slide 3: Objectives
	Slide 4: Meninges of Brain
	Slide 5: Dura mater of Brain
	Slide 6: Arachnoid mater
	Slide 7: Dural folds
	Slide 8: Falx cerebri
	Slide 9: Falx cerebelli
	Slide 10: Tentorium cerebelli
	Slide 11: Diaphragma sellae
	Slide 12: Vasculature of Dura mater
	Slide 13: Innervation of Dura mater
	Slide 14: Epidural and  Subdural Hematoma
	Slide 15: Meningitis
	Slide 16: Dural venous sinuses
	Slide 17: Venous sinuses of Dura mater
	Slide 18: 12 Venous Sinuses
	Slide 19: Superior sagittal sinus
	Slide 20
	Slide 21: Inferior sagittal sinus
	Slide 22: Straight sinus
	Slide 23: Occipital sinus
	Slide 24: Confluence of the sinus 
	Slide 25: Transverse sinus
	Slide 26: Sigmoid sinus
	Slide 27: Cavernous sinus
	Slide 28: Wall of cavernous sinus
	Slide 29: Sphenoparietal sinus 
	Slide 30: Superior petrosal sinus
	Slide 31: Intercavernous sinus 
	Slide 32: Communication of cavernous sinus
	Slide 33
	Slide 34: Cerebral venous sinus Thrombosis
	Slide 35: SUMMARY
	Slide 36: Refferences 

