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Systematic indications for seminar classes on the topic № 74: Venous sinuses of the brain
Motivational characteristic of the topic:

The knowledge of this topic are necessary for doctors of all specialities, it represents special interest for therapists.
Aims of the classes:

To get known about structure, formations and functions of meningeas of the brain.
The student must be able to demonstrate:

Venous sinuses of the brain.
The student must know:

The dura mater is a thick and dense inelastic membrane. The portion which encloses the brain differs in several essential particulars from that which surrounds the medulla spinalis, and therefore it is necessary to describe them separately; but at the same time it must be distinctly understood that the two form one complete membrane, and are continuous with each other at the foramen magnum.

The Cranial Dura Mater (dura mater encephali; dura of the brain) lines the interior of the skull, and serves the twofold purpose of an internal periosteum to the bones, and a membrane for the protection of the brain. It is composed of two layers, an inner or meningeal and an outer or endosteal, closely connected together, except in certain situations, where, as already described, they separate to form sinuses for the passage of venous blood. Its outer surface is rough and fibrillated, and adheres closely to the inner surfaces of the bones, the adhesions being most marked opposite the sutures and at the base of the skull its inner surface is smooth and lined by a layer of endothelium. It sends inward four processes which divide the cavity of the skull into a series of freely communicating compartments, for the lodgement and protection of the different parts of the brain; and it is prolonged to the outer surface of the skull, through the various foramina which exist at the base, and thus becomes continuous with the pericranium; its fibrous layer forms sheaths for the nerves which pass through these apertures. Around the margin of the foramen magnum it is closely adherent to the bone, and is continuous with the spinal dura mater.

Structure.—The cranial dura mater consists of white fibrous tissue and elastic fibers arranged in flattened laminæ which are imperfectly separated by lacunar spaces and bloodvessels into two layers, endosteal and meningeal. The endosteal layer is the internal periosteum for the cranial bones, and contains the bloodvessels for their supply. At the margin of the foramen magnum it is continuous with the periosteum lining the vertebral canal. The meningeal or supporting layer is lined on its inner surface by a layer of nucleated flattened mesothelium, similar to that found on serous membranes.

The arteries of the dura mater are very numerous. Those in the anterior fossa are the anterior meningeal branches of the anterior and posterior ethmoidal and internal carotid, and a branch from the middle meningeal. Those in the middle fossa are the middle and accessory meningeal of the internal maxillary; a branch from the ascending pharyngeal, which enters the skull through the foramen lacerum; branches from the internal carotid, and a recurrent branch from the lacrimal. Those in the posterior fossa are meningeal branches from the occipital, one entering the skull through the jugular foramen, and another through the mastoid foramen; the posterior meningeal from the vertebral; occasional meningeal branches from the ascending pharyngeal, entering the skull through the jugular foramen and hypoglossal canal; and a branch from the middle meningeal.

The veins returning the blood from the cranial dura mater anastomose with the diploic veins and end in the various sinuses. Many of the meningeal veins do not open directly into the sinuses, but indirectly through a series of ampullæ, termed venous lacunæ. These are found on either side of the superior sagittal sinus, especially near its middle portion, and are often invaginated by arachnoid granulations; they also exist near the transverse and straight sinuses. They communicate with the underlying cerebral veins, and also with the diploic and emissary veins.

The nerves of the cranial dura mater are filaments from the semilunar ganglion, from the ophthalmic, maxillary, mandibular, vagus, and hypoglossal nerves, and from the sympathetic.

Dural Venous Sinuses of the cranial cavity are situated between the layers of the dura mater. Their main function is to receive blood from the brain through the cerebral veins and the cerebrospinal fluid from the subarachnoid space through the arachnoid villi. The blood in the dural sinuses ultimately drains into the internal jugular veins in the neck. The dural sinuses are lined by endothelium, and their walls are thick but devoid of muscular tissue. They have no valves. Emissary veins, which are also valveless, connect the dural venous sinuses with the diploic veins of the skull and with the veins of the scalp. The superior sagittal sinus occupies the upper fixed border of the falx cerebri. It begins anteriorly at the foramen cecum,.where it occasionally receives a vein from the nasal cavity. It runs posteriorly, 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 in its course receives the superior cerebral veins. At the internal occipital protuberance, it is dilated to form the confluence of the sinuses. Here, the superior sagittal sinus usually becomes continuous with the right transverse sinus; it is connected to the opposite transverse sinus and receives the occipital sinus. 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 a few cerebral veins from the medial surface of the cerebral hemispheres. 
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. The transverse sinuses are paired structures and begin at the internal occipital protuberance. The right sinus is usually continuous with the superior sagittal sinus, and the left is continuous with the straight sinus. Each sinus occupies the attached margin of the tentorium cerebelli, grooving the occipital bone and the posteroinferior angle of the parietal bone. The transverse sinuses receive the superior petrosal sinuses, the inferior cerebral and cerebellar veins, and the diploic veins. They end by turning downward as the sigmoid sinuses. 

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. It is here that the sinus lies posterior to the mastoid antrum. The sinus then turns forward and then inferiorly through the posterior part of the jugular foramen to become continuous with the superior bulb of the internal jugular vein. 

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 into the confluence of sinuses. 

The cavernous sinuses are situated in the middle cranial fossa on each side of the body of the sphenoid bone. Numerous trabeculae cross their interior, giving them a spongy appearance, hence the name. Each sinus extends from the superior orbital fissure in front to the apex of the petrous part of the temporal bone behind. 

The tributaries are the superior and inferior ophthalmic veins, the inferior cerebral veins, the sphenoparietal sinus, and the central vein of the retina. The sinus drains posteriorly into the superior and inferior petrosal sinuses and inferiorly into the pterygoid venous plexus. 

The two sinuses communicate with each other by means of the anterior and posterior intercavernous sinuses, which run in the diaphragma sellae anterior and posterior to the stalk of the hypophysis cerebri. Each sinus has an important communication with the facial vein through the superior ophthalmic vein. (This is a route by which infection can travel from the facial skin to the cavernous sinus.) 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 of the skull. Each superior sinus drains the cavernous sinus into the transverse sinus, and each inferior sinus drains the cavernous sinus into the internal jugular vein. 

Task for self-control of the initial level of knowledge:

Dural sinuses of the brain.
Control questions:

1. Structure of meningeas of the brain.

2. Formations of dura matter of the brain

3. Dural sinuses (topography, structure).

4. Circulation of cerebro-spinal fluid.

5. Functions of cerebro-spinal fluid.

Methodic of class work:
    a) interrogation of the students on the home task;

    b) study of samples (topic according to the plan);

    c) fill in the protocol of current lesson;

    d) checking and signing the protocols by teacher. 

The illustrative material: tables, samples.
Control of knowledge with the help of situational tasks.

There is strong venous bleeding in the region of the saggital sutura after the skull’s trauma. Which sinus of the dura mater encephali was injured?

A-transversus

B-sigmoideus

* C-superior sagitalis

D-reetus

E-inferior sagitalis

There is venous bleeding with wounding of the skull in region of magnum occipital foramen. Which venous formation was injured?

A-sigmoid sinus

B-superior sagital sinus

* C-confluence sinusum

D-choroid of the plexus 4 ventricle

E-superior cavernosus sinus

Literature for final level of the knowledge:

а) basic

1. Gray's Anatomy for Students / Richard L. Drake Ph.D, A. Wayne Vogl, Adam W.M. Mitchell, - 2010, 2092 p.

2. Clinically Oriented Anatomy / by Keith L. Moore, Anne M. R. Agur, 2013.

3. Atlas of Human Anatomy / Frank H. Netter,- 5 edition, - 2011 by Saunders, an Imprint of Elsevior Inc.

b) additional

1. Lecture.

2. Human anatomy & physiology / Elaine N. Marieb, Katja Hoehn., San Francisco : Benjamin Cummings, 2010., 8th edition.

3. Atlas of Human Anatomy/ Sobotta, 2010

4. Atlas of Human Anatomy / Frank H. Netter, 2009

Methodical instructions have been prepared by: I.V. Prus, Assistant.
