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Goal and motivation: This knowledge is important for future understanding the Topographic Anatomy course Surgery, Traumatology and other medical specialties.
THE PLAN OF LECTURE:
1. The short information about the bones of the skull.
2. The phylo- and ontogenesis of the skull.
3. The evolution of the cerebral cranium. The visceral cranium as a support of
the initial portions of the digestointestinal, respiratory systems and senses organs.

4.
The craniometry and the cranioimetric points. Variability of the form and size

of the skull.
5. Criticism of theories of the superiority some of races on questions about the form and structure of the skull.
6. The topograph) of the skull, the openings of the skull, their contents.
7. Variations & anomalies of the skull bones and their practical importance.
 The skeleton of the head- the skull /cranium/ in the result of the long period of formation , acquired the peculiarities as one the absolute on structure and important parts of the human skeleton.

Complication oi' it's structure is conditioned by disposition , interrelation and function of so significant organs as the brain, the sense organs, the initial portions of the gastrointestinal and respiratory tracts , for which it serves as the container , support and cover.

The variety of it's tasks determines the differentiation in the construction of the skull. The skull consists of two parts, the neurocranium for the brain and organ of audition and equilibrium, and the splanchnocranium or the viscerocranium , the facial skeleton for the organ of vision and olfactory organ.

The boundary between the two lies in the region of the root of the nose and extends along the upper margin of the orbits to the external auditory meatus, from where it continuous over the posterior edge of ascending brunch of the mandible and it's lower edge till chin and then on the same boundary, but from the opposite side. All, that lies above and behind this line are parts of the neurocranium, and that lies below this line are parts of the facial skeleton.

The neurocranium and the viscerocranium consist of a number of twin and unpaired bones, united between themselves.

Detailed acquaintance with these bones, peculiarities of their genesis, structure and functions will be studied on the practical studies later.

SHORT SURVEY OF THESE BONES.

I The neurocranium consists of 8 separate bones:

1. The frontal bone los frontalel. It is an unpaired bone, takes part in forming of the anterior of the base of the cranium. In the lower- anterior part it is united with the bones of the viscerocranium; with the ethmoid bone it forms the superior wall of the orbit. Frontal lobes of the brain from which there are tracts of impressions adjoin to it's internal surface. More detailed peculiarities of the structure of this bone you will study on the practical studies.
2. The parietal bone los parieta/e/ is a twin bone, which forms a medial part of the vault of the cranium. This human bone achieves the highest development in the connection with the highest development of the brain. It is a typical integumentary bone, which brings the function of cover, that's why it has a comparatively simple structure as four-angled convex outside and concave inside of the plate, which are united by the edges with other parts of the skull.
3. The occipital bone los occipitale I and...
4. The sphenoid bone los sphenoidale! are unpaired bones of the neurocranium. The occipital bone forms posterior and inferior wall of the box
 of the cranium. Anteriorly it is united with the sphenoid bone on sides with twin temporal bone, and in the superior portions of it's squamous part with the parietal bones. On the inferior surface of the lateral parts of these bones there are condyles for the joint with the first cervical vertebra- atlas. Here there is a great occipital foramen, through which the brain gets into the spinal cord.

4. The sphenoid bone is the most complex structure, having many processes, foramens, canals, complex joint with other bones. It limits the anterior- lower part of the base of the skull. During the study of it you will have the opportunity to realise the complex of its construction.
5. The temporal bone los temporalel is a twin and one of the most complex bones in the construction of the skull. Limiting the lateral walls and base of the skull it contains in it the organ of audition and equilibrium, which are located in its petrous part. We can differ three parts in this bone: squamous, petrous and tympanic, the structure of them you will study on you studies.
6. The ethmoid bone los ethmoidals', an unpaired bone, usually is described in the section of bones of the neurocranium, though in general concerns to the bones of the face, taking part in the formation of the nasal cavity. It consists of twin bone plates, the main of which are situated like "T", and they are as ethmoid and perpendicular plates, on the sides of which hang down the ethmoid labyrinth.
II The viscerocranium consists of 15 bones, they are also twin and unpaired bones.

These bones form container for sense organs- vision and smell, and also for initial portions of the digestointestinal and the respiratory systems. Those changes in the pia mater of the head had an effect on them, which were caused by the process of human formation- by transferring of the catching function of the jaws, which have become the organs of labour, by the development of articulate speech, sense organs, the changes in food, which make easier the work of the masticatory apparatus.

These are: The maxilla and the mandible, twin zygomatic bone, twin nasal bone, twin lacrimal bone, twin palatine bone, twin inferior nasal conchae, unpaired vomer, and hyoid bone.

The structure of these bones will be studied in details at your practical studies.

THE PHYLOGENESIS OF THE SKULL.
In the process of the evolution of the animal world the head differentiates from the anterior part of the body in the connection of the development in this part the most important organs- here it is laid the brain and sense organs, oval foramen and oral cavity are formed on the anterior end of the intestinal tube, twin branchial arches are developed by rows on the both sides.

 The viscerocranium is developed from twin visceral arches, which are situated in the lateral walls of the anterior end of the primary tube and by origin is connected with branchial-respiratory system of the water-living Vertebrate. Two anterior visceral arches, which all Fish and Grand Vertebrate have, have become the function of catching processing and shadowing of the food.

The first twin visceral arches is called jaw, the second- hyoid, and the rest three- branchial: the 1-st branchial or the 3-d visceral and so on.

The jo w arch is devided in two parts from each side: palatal- square, from which the maxilla is developed later and its jaw differentiating in the mandible, as well in the auditory ossicles- hammer and anvil.

The hyoid bone (the 2-nd visceral arch) also consists of two parts, one of which forms the hyoid bone and another connects it with the internal base of the skull and for forming the second auditory ossicles- the stirrup. The 3-d and the 4-th and so on visceral arches or branchial go on the construction of cartilages of the larynx and trachea.

The neurocranium began to develop in connection with development of the brain. With the appearance of it in the sedimentary state, for example in Chordate. that skull was represented as a protective membraniform envelope, that encircles the brain, so-called as "membranous skull". In the connection with subsequent development of the brain its cover improves.

The gradual change remaining cartilaginous tissue of the skull by bone tissue. strong in a cover, support and in the motion under the of the ground existence. takes place in the connection with animals going out on the land.

The skull of the ground animals almost on the whole is built from the bone tissue. Its medullar cavity is shortish still, in comparison with Birds and Reptiles, but noticeably rises. Bones, that form it, knitted so strong with each other, that it is very difficult to find their boundaries. The viscerocranium has strong united with the neurocranium, we can note the initial formations of the hard palate. The number of bones, that form the skull is deminished, but in consequence of their junction, the structure of these bones complicates.

In Mammal the skull reaches the highest development and in the grown up period consists almost exclusively of bone formations. It is characteristic for the representatives of this class:
1. have intimate tie between the neuro- and the viscerocranimum;
2. the cavum of the neurocranium is increasing;
3. the viscerocranium gradually displacements downwards and forward, and the neurocranium-upwards;
4. the upper and the lower jaw- are massive;
5. the upper jaw (the maxilla) unites with the temporal and zygomatic bones;
6. the cavum of the orbit is moreisolates;
7. for joint of the skull with 1-st cervical vertebra and for motion of the head on the occipital, bone appear two articular processes.
First of all, the brain, teeth and then organs of smell and vision influence the configuration of Mammal's skull.

 The development of the brain influences the form and the size of the neurocranium greatly. Studying representatives of Mammal from the lowest till the highest, we can see, how changes the capacity and the form of the neurocranium in dependence on increasing of the brain's mass. The sizes of the neurocranium are increasing more and more (especially its frontal part), when the viscerocranium reduces and gradually from the position "in front" of the neurocranium passes in the position "under" it.

In the process of the evolution of Mammal human skull reached the peak of perfection in its forming- the convex superciliary arches have dissapered; orbits have grown together, the prominenonse has appeared, the oval opening has decreased.

THE ONTOGENESIS OF THE SKULL.

During the first month of embryo's life the viscerocranium begins to develop.

The forming of the visceral part of the skull has an intimate connection with the development of the anterior part of the oral cavity and the nasal cavitv from the mouth bay. The mouth bay or the interjaws fissure is limited by 5 Ionises or b\ processes, which are formed from the first branchial arch: above- unpaired frontal processes; on the sides- the maxillary processes and from below- the mandible processes.

Soon in lateral parts of the frontal processes two deforming impressions- the olfactory fossa that are limited on the sides by lateral and medial eminencies, from which the nostrils are developed.

The initial nasal cavity, that is disjoining on two parts of the nasal septum from the frontal processes is communicated with the oral cavity.

The inferior part of the frontal processes and the maxillary processes form the orbit.

On the 8-th week of the embryo's development the embryo has a human look of the face. Orbits are replaced aneriorly but between them there is a wide part, from which later the nose forms.

The floors of the auricle lies still very low.

Such a skull has the following peculiarities:

1. the neurocranium is more developed than the viscerocranium;
2. the facial part is removed downwards. It should be mentioned that facial angle (on the profile line: forehead- anterior teeth) is 88o.
3. the prognatia was changed by the ortognatia, which is peculiar to human, as the viscerocranium has removed.
4. the viscerocranium decreased in comparison to the neurocranium on 30-40%;
5.
as a result the great occipital foramen has removed from the posterior
position to the inferior.

So in the process of the evolution of the head its skeleton- the skull is developed parallel and it has developed for a long time.

 Connective and cartilaginous parts of the skull are gradually changed; bones that formed it were progressively developed, the orthognatia of the viscerocranium decreased. Thanks that, the form of the skull has changed on the whole, and human skull reached the peak of perfection.

In the process of the development of the cartilage and ossification of laying of the viscerocranium, details of the improved face. The forehead, the upper part of the orbit, the nasal region, the medial part of the maxilla and the upper lip are formed from the frontal process. Lateral parts of the face are formed from upper jow processes.

And the mandible, and the low lip are formed from the internum ends of the mandible processes of these processes in embryonic period leads to the appearance of the congenital defects of the face as clefts (hiatus), the "Wolfs mouth" and the "Hare's lip" and so on.

THE EMBRYONIC DEVELOPMENT OF THE NEUROCRANIUM.
The evolution of the neurocranium depends on the growth of the brain. The mesenchym, that lies near the cerebral vesicle, later turns into the connective membrane, that covers the brain in so-called "membranous skull", parts of which we can see in new-borns as fontanels.

On the inferior surface of the brain the mesenchym passes the connective stage and turns into the cartilaginous basis of the skull- the beginning of so-called cartilaginous or initial skull.

The evolution of the cartilaginous base of the neurocranium goes by way of laying of standing a part prechordal and perichordal cartilaginous plates, which form pouch for the organ of vision.

The cartilaginous or primary skull looks like narrow alwens, in which there is an inferior brain's surface, and it is surrounded on the both sides in front and above by connective tissue- so-called membranous skull. Later cartilage in the base of the skull and its membranous cover is replaced by the bone tissue. The bones, which are developed on the connective basis are primary, and from the cartilaginous tissue are secondary. The most of the skull's bones are developed by the primary way.

The formation of the primary and secondary takes place from the nucleus of ossification, which appear in certain its places and at certain time and spread out of the centre to the periphery.

The ossification of some elements of the skull begins still on the second month of the embryo's development and mainly completes by clothing of fontanels. The terms of ossification and union of each other bones are various. This peculiarity is taking into consideration in the forensic- medical examination bv determining of the kid's age, is used in the practical pediatry and in the roentgenology.

 For example, the union of four compound parts of the occipital bone takes place in different terms: the union of its upper and low parts of the squama goes on still in new-borns and of lateral parts with the squama till 3 years and with main part till 5 years.

Both symmetric halves of the frontal bone grow between each other at the age of two to nine years.

Ossification of the parietal bones to the moment of the kid's birth is not over yet, and connective membranes - fontanels- are still on its for anglesand future sutures.

The temporal bone is formed from 3 parts into one during the 1-st year oi" life.

The union of the compound parts of the sphenoid bone ends only to 13 years.

As a result of growth of bone's edges of the skull are formed cranial sutures, from which we can choose three main types of sutures:

1) sutura serrata, which are on the bones of the viscerocranium. They look like dense eminencies, which are put in same eminencies of the edge of the adjoining bone:
2) sutura squamosa , for example between the edges of the temporal and parietal bones, which like the plates going one over an other;
3) sutura plana, which are peculiar for the bones of viscerocranium, that adjoining o each other by that edges.
By the formation of the sutures between the edges of the united bones the fibril connective tissue is preserved, it contains the boneforming elements. The main part of the cranial sutures is that, here the growth of bones takes place on the edges. The formation of the sutures usually completed on 3-d-5-th year of the life, and semutanuous fontanels are closed.

The fontanels (fonticullus) are of different size and form of the part of the membranous skull, which is not ossificated yet. That is why the fontanels are pliable, they can easily be sticked on and be pulled into according to the changes of the brain's volume, when it is supplied by the blood.

There are 6 fontanels, two of each are unpaired- the frontal and the occipital or anterior and posterior, and the other two - twin - sphenoid and mastoid fontanels.

First of all on the second month of the life the mastoid fontanel is closed, the latest- sphenoid fontanel is closed finally only till 3 years.

The presence of the fontanels is very important in the period of the childbirth. The fontanels quarantee the possibility of the displacement of the calvaria's bones. So the skull adapts to peculiarities of the form and size of the maternal passages.

During the period of the felation in growing of the skull parts the neurocranium privates. The intensive growth and formation of the neurocranium is conditioned by the growth and development of the brain. The growth of the viscerocranium considerable falls as compared with

 the viscerocranium. It is connected with absence of the masticatory and respiratory functions in the ontogenesis, which influence on the growth and formation of it only after the birth.

After the birth the neurocranium tails in its growth from the viscerocranium. which develops more intensive.

There are 3 periods of the skull's growth:

1. the period of the intensive growth- from the birth till 7 years;
2. the period of the slow growth- from 7 years till the sexual maturity, that is till 14-16 years;
3. the new7 period of the intensive growth of the skull- from the age of the sexual maturity till 25-26 years, when the growth of the skeleton on the whole ends.
During the first year of the life, the skull grows more or less in all the directions. From 1-st till 3 years, the skull's intensive grow behind occurs, it is formed, is thickened and the posterior part of the occipital bone becomes protuberant. The great occipital foramen {foramen occipitale magnum) that lies in the cross plane, turns into slantwise position, so that anterior margin of it rises above the posterior.

The intensive growth of the occipital part of the skull and deformation of the great occipital foramen's position are connected with the passage of two-year child to walking.

So. the first-year-child's skull is characterised by the following peculiarities of development: the neurocranium is well developed, and the viscerocranium-poorlv. The occipital part is displaced inferiory and posteriorly, there are poorly developed pneumatic sinuses- the frontal and the maxillary ones: the mastoid process is not developed yet. At 7 years the viscerocranium is growing and ends the formation of the skull basis.

In the second period of the skull's growth, i.e. from 7 till 14-16 years, its growth is slowing and only the vault of the cranium is developing.

In the 3-d period- from the sexual maturity till 25-26 years- the frontal part of the neurocranium becomes wider and deeper, and the viscerocranium continuos to growing. In this period the skull's sexual peculiarities become apparent: the viscerocranium grows lengthwise more strongly in youths than in girls. If before the period of sexual maturity the boy's and girl's face are oval, after the going of this period female faces are typically roundest, and male faces as a rule are pulled long.

There are many scientific books about male and female skull's deference.

Age's peculiarities of the skull are completed by gerontal changes.

In this period the smooth down of the skull's relief in the connection with muscles' relaxation, resolution of roughness and tuberculi on it takes place. Bones of the skull getjthin and brittle, because the diploe is resolving, the elasticity of bones is decreasing, and its pneumatization is increasing. Alveolar processes resolve and disappear after the definitive dedentition. The size of jaws,

 especially of the maxilla, is decreasing and face is short, like as in the period of the childhood. The anterior end of the maxilla and mental eminentis more forward and rise towards the nose.

The adaptation of the form of the mandible under these conditions is expressed in the gradual change by the way of enlarging the angle of the corpus and brunch of the jaw.

There are typical difference of the skull's structure and form, which are connected with the peculiarities of the constitution.

There are both 3 main types of the constitution and 3 main skull's forms:

1. dolichocephalic i.e. lengthen form, when the skull's longitudinal diameter is more than the transverse diameter;
2. brachicephalic, when the skull's transverse diameter is more than longitudinal one;
3. mesocephalic- is a medial form between the first and the second forms and is more frequent.
There is a number of individual differences of the skull's form, in particular its calvaria.

We can make out: ellipsoid, rhomboid, sphenoid, spheroid and brizoid forms.

The peculiarities of the typical and individual differences of the skull's forms are very important in the practice. They are used in making punctures and cranial trepanation.

There are some anomaly skull's forms caused by premature union of some sutures (cranyostenosis), by the birth injuries, or by the dropsy of the brain: tower, hydrocephalic, oblique and so on.

It is interesting to know, that some nations use the light bandages, hard child's hats for the purpose to make nice form of a head: pulled backward, tower or square ones.

The craniology studies the differents of the skull's forms. The methods of the

..nioscopia and of the craniometria are used in the craniology. The craniometria (the Greek -cranion- skull, and metro- to measure) prisons the totality of ways of the skull's measurement intended for the studing variations of its structure. The craniometry is used in anatomy, medical jurisprudence, surgery and in a number of other brunches of the medicine.

There are some of the important points for measurement include: -- the gnation- that point on the inferior margin of the mandible in the median

sagittal plane which protrudes furthest downwards; -- the prostion- the most prominent point on the alveolar edge of the maxilla; -- the nosion- crossing point of the nasofrontal suture with the median sagittal

plane; -- the bregma^ the point of contract between the sagittal suture and the coronal

suture; -- the inion- the point in the external part of the occipital bone;

 -- the opisthocranion- the most posterior protruding point of the occipital bone

in the midline sagittal plane; -- the p or ion- the point of the middle of the upper edge of the meatus acusticus

externum; -- the zygion- the most laterally protruding point of the zygomatic arch; -- the gonion- the point of the externum edge of the mandible; -- the eurion- the farthest point of the lateral surface of the skull; -- the basion- anterior margin of the foramen magnum.

For the skull's measurement they are used: the measures of length, arched and volumetrically ones.

For example the measures of length:

1. longitudinal (between the points: the glabella- the opisthocranion);
2. the height (between the bregma and the basion);
3. transverse (between the two eurion);
4. the height of the face (the straight line between the nasion and the gnation) The most important indeces based on a comparison of the distances between
the individual points of measurements are presented below:

Length- Breadth- index of the neurocranium:
greatest width of the skull * 100 % greatest length of the skull

Dolichocephalic^ index (I) under 75% Me>ocephahc=    1 = 75-80% Brach\ cephalic    I more than 80%

Proceeding the tendentious idea that a long skull indicates a more high developed brain, reactionary scientists in the capitalist countries advanced a racist "theory" concerning the alleged existence of "highly developed" and poorly developed" skull types characteristic of different human races. According to this "theory", European skulls were considered the "the most highly developed", whereas non-Caucasian skulls were considered the "most poorly developed".

Just before and during World War II, fascist anthropologists in Hitler's Germany endeavoured to prove that the dolichocephalic skull, supposedly an exclusive feature of the Nordic (Aryan) race, was a biological indication of the racial superiority of the Germans.

To solve the question of the significance of racial characteristics, however, it is necessary to concept of "race" from that of "nation". Race, a natural, historical category, can be defined as the aggregate of inherited morphological traits common to a group of people living on a definite territory. Although all of modern humanity is currently at the same stage of development, different races develop throughout history as the result of the settlement patterns of individual

 groups. Different standards of living, that is, varying material conditions, also played an important role in the development of different races. Increasing contact among various groups, however, leads mingling of the races and effacement of sharp racial distinctions. Therefore, there is no scientific substantiations for distinguishing "higher" and "lower" races.

THE SKULL AS A WHOLE.

The skull is devided conditionally on the base of the skull and on the vault of the skull (calvaria).
I. The vault of the skull: the frontal bone; parietal bones; parts of the temporal bones and the inferior part of the occipital bone. The vault of the cranium outside is smooth. On the both sides the calvaria goes into the tempora fossae, at front it is limited by superciliaris arch, and at the back- by the externum occipital tuber.

The sagittal sulci goes longitudinal on the internus surface of the calvaria. There are impressions of membrane arteries, gyri cerebri, indentations of different size of which the arachnoidal granulations extand. Each of the flat bones of the skull consists of a compact outer table ("lamina externa"), and a compact inner table ("lamina interna"). Between the two lies the diploe (spongylayer), in which there are numerous veins witching the diploic canals. The outer table is solid, but pliable, and the skull's traumes is lightly caved in, then when inner table of the bone is creaked like glass, that's why we call this table vitrous plate.

II The base of the skull is devided in outer and inner surfaces.

1. The base of the skull is devided into three fossae- the anterior cranial fossa the middle cranial fossa and the posterior cranial fossa.

The anterior cranial fossa is limited by the lesser wings of the sphenoid bone and the jugum sphenoidale.

The middle and the posterior cranial fossa are separated from each other by the superior border of the petrosal portions of the temporal bones and the dorsum sellae.

The surfaces of all cranial fossae have very complicated structure. Many openings, fissures and canals run through these fossae. These openings and fissures more in the medial and posterior parts than in the anterior.

In the anterior cranial fossa we can see the cribriform plate of the ethmoid bone, contains many small holes, from which the brunches of the olfactory nerve from the nasal cavity go. On the anterior part of the cribriform plate there is a foramen caecum, which sometimes communicates veins of the nasal cavity with the sagittal sinus. By this way sometimes it is possible bringing the infection into the venous sinus and the inflammation may be occurred. Laterally to crista galli lie the orbital plates of the frontal bone with impressions digitatae. There are frontal lobes of the brain, bulbs and tracts of the olfactory nerves in the anterior cranial fossa. The visual and olfactory disturbances and profuse nasal bleeding may be after the fracture of the anterior cranial fossa's bones.

In the middle of the middle cranial fossa, the prechiasmatic groove lies between the optic canal.

Somewhat below and on each side of the optic canals lies the inferior orbital fissure for the communication with the orbital cavity. Four nerves and the orbital vein pass through the inferior orbital fissure. Downwards and to inside from the inferior orbital fissure there is a round foramen {foramen rotundum), and laterally of it is an oval foramen {foramen ovale). The maxillary nerve passes through the round foramen, while the mandibular nerve runs through the oval foramen. To outside and backwards of the oval foramen is the lacerated foramen. The middle meningeal artery passes through the lacerated foramen, near the apex of the temporal bone's pyramid there is an internal carotid foramen, which goes into the fossa on both sides of the Turkish saddle {sella turcica). The pituitary body is situated in the hypophysal fossa. The middle cranial fossa borders with the cavum of the middle ear by the very thin plate- by the roof of the tympanum {legmen tympani). That's why the inflammatory processes may cause the meningitis.

The foramen magnum lies in the middle of the posterior cranial fossa. The spinal cord connects with the medulla oblongata through the foramen magnum. The clivus ascends anteriorly and the medulla oblongata lies on it. On each side of the foramen magnum is the jugular foramen. The glossopharyngeal nerve, the

_ as and the accessory nerve all pass through the anterior part of the jugular foramen. On each side but more to the front of the anterior rim of the foramen magnum is the opening of the hypoglossal canal. The opening of the internal acoustic meatus opens into the posterior surface of the petrous part, that transmits the labyrinthine artery and vein, the vestibulocochlear nerve and the facial nerve.

The fractures of bones of the posterior cranial fossa are most dangerous so they may provoke the injury of the medulla oblongata and the momentary cerebral death. There are symptoms of the fractures of bones of the posterior cranial fossa: disturbances of functions of the facial and vestibulocochlear nerves, of equilibrium organ too. The cerebellum's hemispheres and the medulla oblongata are situated in the posterior cranial fossa.

2. The inferior surface of the base of the skull.
The inferior base of the skull is subdivided into three parts: anterior, middle and posterior. The anterior part consists of the hard palate and of the alveolar arch of the maxilla;

-- the middle part passes from the posterior edge of the hard palate till the foramen magnum;

 -- the posterior part lies backwards of the foramen magnum.

The anterior part is devided on the median plane by the median palatine suture, which connects the palatine processes of the maxilla and the horizontal plates of the palatine bones. The anterior end of the medial palatine suture is marked by the incisive foramen, and posterior- by the posterior nasal spine. In the posterior part the palate is devided by the incisive suture. The horizontal plate of the palatine bone contains the greater palatine foramen and lesser foramina through of which run the neurovascular fascicles.

Among the congenital developmental defects it should be mentioned the parted or considerable underdevelopment of the hard palate, when the horizontal plates are not united, and there is a fissure, through which the nasal cavity connects with the oral one.

In the middle part of the inferior base of the skull on the anterior orbit of it there are choanae. On each side of the choanae there are medial and lateral plates of the pterygoid processes of the sphenoid bone. On the median plate in front of the anterior edge of the foramen magnum there is a pharyngeal tubercle. On each side of it there are lacerated foramens {foramen lacerum). Posterolateral!) of the lacerated foramen there is the external aperture of the carotid canal and jugular fossa. Between the jugular fossa and the external aperture of the carotid canal is a small depression, the fossula petrosa. Next to this is the styloid process. Immediately posterior to the process is the snlomastoid foramen.

In the posterior part of the inferior base of the skull we can find the articular condyles (for junction with the atlas), a condylar fossa, the internum eminence of the occipital bone, superior and inferior palatal lines and so on.

On each side and somewhat in front of the middle part of the internal base of the skull there are the infratemporal fossa and the temporal fossa.

The temporal fossa (fossa temporalis) is bounded superiorly and posteriori} b\ the temporal line, inferiorly by the infratemporal crest and the inferior margin of the zygomatic arch, and anteriorly by the zygomatic bone. Thus the frontal and parietal bones, the great wing of the sphenoid bone, and the zygomatic bone take part in its formation. The temporal fossa lodges the temporal muscle.

The infratemporal fossa (fossa infratemporalis) is continuous downward with the temporal fossa, and their borderline is the infratemporal crest of greater wing of the sphenoid bone. The medial wall of the infratemporal fossa is formed by the lateral plate of the pterygoid process. The anterior wall is formed by the infratemporal surface of the maxilla and the lower part of the zygomatic bone. The superior wall is formed by the inferior surface of the greater wing of the sphenoid bone and tf\e oval and spinous foramina in it, as well as by a small area of the squamous part of the temporal bone. The infratemporal fossa is covered partly on the external surface by the mandibular ramus. It

 communicates with the orbit through the inferior orbital fissure and with the pterygopalatine fossa through the pterygomaxillary fissure.

The pterygopalatine fossa (fossa pterygopalatina) is located between the back of the maxilla (anterior wall) and the front of the pterygoid process (posterior wall). Its medial wall is the vertical plate of the palatine bone isolating the pterygopalatine fossa from the cavity of nose.

The following five openings are found in the pterygopalatine fossa:

1. a medial opening, the sphenopalatine foramen (foramen sphenopalatinum) leading into the nasal cavity and transmitting the sphenopalatine nerve and vessels;
2. a round posterior opening (foramen rotundum) leading into the middle cranial fossa and transmitting the second branch of the trigeminal nerve which leaves the cranial cavity;
3. anterior opening, the inferior orbital fissure {fussura orbitalis superior) leading into the orbit and transmitting the nerves and vessels;
4. an inferior opening, the greater palatine canal (canalis palatinus major) leading into the oral cavity; it is formed by the maxilla and the greater palatine sulcus of the palatine bone and transmits the nerves and vessels leaving this fossa;
5. a posterior opening, the pterygoid canal (canalis pterygoideus) transmitting the vegetative nerves and leading to the base of the skull.
There is a fibrillar fettly tissue and many vessels and nerves in the infratemporal and in the pterygopalatine fossae. The inflammatory processes in these spaces may evoke the severe complications and easily migrate through these openings into the other parts.

The nasal cavities (cavum nasi)
The piriform aperture leads into the cavity in front, and the paired openings, the choanae, connect it with the cavity of the pharynx. The bony septum of the nose   septum nasi osseum) divides the nasal cavity into two halves, which are not quite symmetrical, in most cases the septum deviates to one of the sides from the sagittal plane, and posterior.

The lateral wall is the most complex in structure; it is formed of the following (from free* to back) bones: the nasal bone, the nasal surface of the body and frontal processes of the maxilla, the lacrimal bone, the labyrinth of the ethmoid bone, the inferior concha, the perpendicular plate of the palatine bone, and the medial plate of the sphenoid bone.

The medial wall, or the osseous nasal septum (septum nasi osseum) is formed by the perpendicular plate of the ethmoid bone and the vomer, above the nasal spine of the frontal bone, posteriorly by the rostrum of the sphenoid bone, and inferiorly by the nasal crests of the maxilla and palatine bone.

The superior wall is made up of a small area of the frontal bone, the cribriform plate of the ethmoid bone, and partly the sphenoid bone.

 We must note, that on the radiograph the correlation between the darkening and the enlightements is inversely, as X-ray tape is negative. That's why the description of roentgenograms we conduct inversely: we describe the "enlightements" as the "darkening".

2. bones and their parts, which are made up of substance that is less compact (e.g. diploe), produce shadows of lesser density;
3. air cavities are seen as unshadowed areas;
An anteroposterior radiograph demonstrates dense shadows of the skull bones and teeth and clear areas at the site of the area sinuses.

A lateral radiograph shows different parts of the cerebral and visceral skull. We can see the clear contour of the Turkish saddle and anteriorly of it- the enlightements of the sphenoidal sinus.

X- ray examination is the only method of examination of the sella turcica in a living person. It is clearly demonstrated on a lateral radiograph. Since the sella lodges the cerebral hypophysis, the dimensions of this endocrine gland may be judged from the shape and size of the sella. Three types of sella turcica are distinguished:
1. foetal, a small sella in the form of a "prone" oval;
2. infantile, a large sella the shape of a "standing" oval;
3. adult, a large sella in the form of a "prone" oval.
The developmental anomalies of the skull and its bones.
The developmental defects are known from the ancient times. In the Russia the inverigation of the developmental defects began after the Peter I decree about the foundation the special museum named as "The Museum of Monstrosities" (so-called kunstkamera) in 1718 in Petersburg.

Nowadays it is customary to the birth rate of kids with the developmental defects is near of the 2%.

There are many scientific books about the anomalies of the skull. Anomalies are very different and can be in the various portions of the skull. On the Pathologic Anatomy Department, where you will study later, there is a very large collection of preparations with different types of those malformation as encephalia (when the skull cap is not formed), the lack of the viscerocranium and so on.

We know anomalies of the less defects of the development of the skull bones, which we can restore by the way of the reconstructive plastic operations.

The absence in the development of the certain parts of the skull bones can lead to the formation of the cranio-cerebral herniae of different forms and localisation.

It is often met with a patent of the hard palate in partial of full. Also it can be observed in some cashes the intercalate bone part as palatin torus, double incisive canal and so on.

 On the occipital bone we can meet the cases of presents of the 3-d condyle, which is united with anterior arch of the 1-st cervical vertebra. It can be met the cases of the full or portial joint of the occipital bone with the 2-st cervical vertebra. The presents of the accesorius bones between the occipital and two temporalis (the bones of Ink and so on).
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