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Methodical Instruction for Lesson № 9 (2 hours)
Theme: GENERAL DATA ABOUT THE SKULL. OCCIPITAL, PARIETAL AND FRONTAL BONES.
Professional orientation of students: The skull forms a skeleton of a head and carries out some functions:

1) Protective - is a receptacle for a brain and the sense organs connected to it, and also for initial parts of digestive and respiratory systems.
2) Supporting – the masseters, facial expression muscles, muscles of tongue palate, pharynx, neck and back are attached to bones of a skull.
3) Biological - takes part in a metabolism.

The skull consists of 2 parts the cerebral and visceral. The cerebral skull is formed by the vault and basis. Occipital, frontal and parietal bones are the parts of a cerebral skull, taking part in formation of vault and the basis as well. The frontal bone takes part in formation of orbits also. The knowledge of the bones structure is necessary for studying other systems of the human body (digestive, respiratory, nervous and sense organs), and also practicing physician of various specialities (neuropathologists, neurosurgeons, ophthalmologists).
Aim: To teach students to distinguish the cerebral and visceral parts of a skull, the vault and the basis. Find the borders of bones forming them. Show typical features of structure of modern human. Study a structure of occipital, frontal and parietal bones. find location of ethmoid bone in a skull and its borders. Study the anatomic structure of the bone and show its participation in formation of cavities of a skull.

The student should know:

- a material of lecture « Morphofunctional anatomy of a skull»;

- Latin terminology of the theme (the name of bones and their anatomic formations);

- the name of bones of a cerebral and visceral skull;

- the bones forming the vault and the basis of a skull;

- a classification belonging of occipital, frontal and parietal bones;

- the anatomic structure of occipital, frontal and parietal bones;

The student should be able to name and show:

- parts of the skull.

- bones of a cerebral and facial skull.

- vault and the basis of a skull.

- correct functional position of parietal bones (right or left).

- anatomic formations of occipital, frontal and parietal bones.

Questions of initial level:

1. Name the functions of a skull.

2. Name bones of a cerebral and facial skull.

3. Name and show pneumatic bones.

4. Name the stages of development of a skull in an ontogenesis.

5. Name the typical characteristics of modern human skull.

6. Type of cranial bones.

Equipment: skeleton, skull, separate cranial bones, X-ray, tables.

Content of topic
Bones of skull. Bones of skull divide into neurocranium and viscerocranium bones. Neurocranium bones form the base and the roof. Base of the skull has an inner and outer surfaces. It is formed by frontal, ethmoid, sphenoid temporal and occipital bones. Inner base consists of anterior, middle and posterior cranial fossae. Roof of the skull is formed by occipital, parietal, temporal and frontal bones. 
Occipital bone consists of three portions — the squama, and an orbital and nasal portions, which enters into the formation of the roofs of the orbital and nasal cavities. Squama in the external surface has tuber frontale and the superciliary arches; are joined to one another by a smooth elevation named the glabella. At the supraorbital margin is a notch, sometimes converted into a foramen. The supraorbital margin ends laterally in the zygomatic process. Nasal part presents the ethmoid notch and a sharp spine. In nasal part they can find aperture for frontal sinus. The internal surface of the squama is concave and contains the superior sagittal sulcus and the frontal crest. The crest ends below in a small notch which is converted into a foramen, the foramen cecum. Orbital part presents the lacrimal gland fossa and the fovea trochlearis with trochlear spine. Surfaces.—The external surface of this portion is convex and usually exhibits, in the lower part of the middle line, the remains of the frontal or metopic suture; in infancy this suture divides the bone into two, a condition which may persist throughout life. On either side of this suture, about 3 cm. above the supraorbital margin, is a rounded elevation, the frontal eminence (tuber frontale). These eminences vary in size in different individuals, are occasionally unsymmetrical, and are especially prominent in young skulls; the surface of the bone above them is smooth, and covered by the galea aponeurotica. Below the frontal eminences, and separated from them by a shallow groove, are two arched elevations, the superciliary arches; these are prominent medially, and are joined to one another by a smooth elevation named the glabella. They are larger in the male than in the female, and their degree of prominence depends to some extent on the size of the frontal air sinuses; prominent ridges are, however, occasionally associated with small air sinuses. Beneath each superciliary arch is a curved and prominent margin, the supraorbital margin, which forms the upper boundary of the base of the orbit, and separates the squama from the orbital portion of the bone. The lateral part of this margin is sharp and prominent, affording to the eye, in that situation, considerable protection from injury; the medial part is rounded. At the junction of its medial and intermediate thirds is a notch, sometimes converted into a foramen, the supraorbital notch or foramen, which transmits the supraorbital vessels and nerve. A small aperture in the upper part of the notch transmits a vein from the diploë to join the supraorbital vein. The supraorbital margin ends laterally in the zygomatic process, which is strong and prominent, and articulates with the zygomatic bone. Running upward and backward from this process is a well-marked line, the temporal line, which divides into the upper and lower temporal lines, continuous, in the articulated skull, with the corresponding lines on the parietal bone. The area below and behind the temporal line forms the anterior part of the temporal fossa, and gives origin to the Temporalis muscle. Between the supraorbital margins the squama projects downward to a level below that of the zygomatic processes; this portion is known as the nasal part and presents a rough, uneven interval, the nasal notch, which articulates on either side of the middle line with the nasal bone, and laterally with the frontal process of the maxilla and with the lacrimal. The term nasion is applied to the middle of the frontonasal suture. From the center of the notch the nasal process projects downward and forward beneath the nasal bones and frontal processes of the maxill, and supports the bridge of the nose. The nasal process ends below in a sharp spine, and on either side of this is a small grooved surface which enters into the formation of the roof of the corresponding nasal cavity. The spine forms part of the septum of the nose, articulating in front with the crest of the nasal bones and behind with the perpendicular plate of the ethmoid. Frontal bone. Outer surface. The internal surface of the squama is concave and presents in the upper part of the middle line a vertical groove, the sagittal sulcus, the edges of which unite below to form a ridge, the frontal crest; the sulcus lodges the superior sagittal sinus, while its margins and the crest afford attachment to the falx cerebri. The crest ends below in a small notch which is converted into a foramen, the foramen cecum, by articulation with the ethmoid. This foramen varies in size in different subjects, and is frequently impervious; when open, it transmits a vein from the nose to the superior sagittal sinus. On either side of the middle line the bone presents depressions for the convolutions of the brain, and numerous small furrows for the anterior branches of the middle meningeal vessels. Several small, irregular foss may also be seen on either side of the sagittal sulcus, for the reception of the arachnoid granulations. Orbital or Horizontal Part (pars orbitalis).—This portion consists of two thin triangular plates, the orbital plates, which form the vaults of the orbits, and are separated from one another by a median gap, the ethmoidal notch. Surfaces.—The inferior surface of each orbital plate is smooth and concave, and presents, laterally, under cover of the zygomatic process, a shallow depression, the lacrimal fossa, for the lacrimal gland; near the nasal part is a depression, the fovea trochlearis, or occasionally a small trochlear spine, for the attachment of the cartilaginous pulley of the Obliquus oculi superior. The superior surface is convex, and marked by depressions for the convolutions of the frontal lobes of the brain, and faint grooves for the meningeal branches of the ethmoidal vessels. The ethmoidal notch separates the two orbital plates; it is quadrilateral, and filled, in the articulated skull, by the cribriform plate of the ethmoid. The margins of the notch present several half-cells which, when united with corresponding half-cells on the upper surface of the ethmoid, complete the ethmoidal air cells. Two grooves cross these edges transversely; they are converted into the anterior and posterior ethmoidal canals by the ethmoid, and open on the medial wall of the orbit. The anterior canal transmits the nasociliary nerve and anterior ethmoidal vessels, the posterior, the posterior ethmoidal nerve and vessels. In front of the ethmoidal notch, on either side of the frontal spine, are the openings of the frontal air sinuses. These are two irregular cavities, which extend backward, upward, and lateralward for a variable distance between the two tables of the skull; they are separated from one another by a thin bony septum, which often deviates to one or other side, with the result that the sinuses are rarely symmetrical. Absent at birth, they are usually fairly well-developed between the seventh and eighth years, but only reach their full size after puberty. They vary in size in different persons, and are larger in men than in women. They are lined by mucous membrane, and each communicates with the corresponding nasal cavity by means of a passage called the frontonasal duct. Borders.—The border of the squama is thick, strongly serrated, bevelled at the expense of the inner table above, where it rests upon the parietal bones, and at the expense of the outer table on either side, where it receives the lateral pressure of those bones; this border is continued below into a triangular, rough surface, which articulates with the great wing of the sphenoid. The posterior borders of the orbital plates are thin and serrated, and articulate with the small wings of the sphenoid. Structure.—The squama and the zygomatic processes are very thick, consisting of diploic tissue contained between two compact lamin; the diploic tissue is absent in the regions occupied by the frontal air sinuses. The orbital portion is thin, translucent, and composed entirely of compact bone; hence the facility with which instruments can penetrate the cranium through this part of the orbit; when the frontal sinuses are exceptionally large they may extend backward for a considerable distance into the orbital portion, which in such cases also consists of only two tables. Ossification—The frontal bone is ossified in membrane from two primary centers, one for each half, which appear toward the end of the second month of fetal life, one above each supraorbital margin. From each of these centers ossification extends upward to form the corresponding half of the squama, and backward to form the orbital plate. The spine is ossified from a pair of secondary centers, on either side of the middle line; similar centers appear in the nasal part and zygomatic processes. At birth the bone consists of two pieces, separated by the frontal suture, which is usually obliterated, except at its lower part, by the eighth year, but occasionally persists throughout life. It is generally maintained that the development of the frontal sinuses begins at the end of the first or beginning of the second year, but Onodi’s researches indicate that development begins at birth. The sinuses are of considerable size by the seventh or eighth year, but do not attain their full proportions until after puberty. Articulations.—The frontal articulates with twelve bones: the sphenoid, the ethmoid, the two parietals, the two nasals, the two maxill, the two lacrimals, and the two zygomatics. The Parietal Bone (Os Parietale) form, by their union, the sides and roof of the cranium. Each bone is irregularly quadrilateral in form and has convex external (with tuber parietale) surface and concave internal surfaces. Bone has four corners: frontal, sphenoid, mastoid and occipital; and four margins. Near the sagittal margin are several depressions for the arachnoid granulation.
Methodology of practical class 
 Self study anatomy bones of the cranial vault. Independently, with consultation by teacher, using textbooks and atlases, explore the anatomy of the frontal, parietal and occipital bones on the skull.

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. Study a skull as a whole
	1. Find on a skull show and name the bones included to cerebral skull.

2. Find on a skull show and name the bones included to visceral skull.

3. Find on a skull show and name the bones forming the vault and the basis of a skull.

	2. Study the structure of occipital bone
	1. Find parts of the occipital bone.

2. Find anatomical formations the basal part, lateral parts and squama of occipital bone.

3. Find the borders of a bone on the whole skull.

	3. Study a structure of a frontal bone
	1. Find the parts of a frontal bone.

2. Find the anatomical formations of squama, orbital and nasal parts of a frontal bone.

3. Find the borders of the bone on the whole skull.

	4. Study a structure of a parietal bone
	1. Find the margins and angles of the parietal bone.

2. Find the anatomical formations of the internal and external surface of the bone.

3. Define the belonging to the right or left half of skull.

4. Find the borders of the bone on the whole skull.


The student has to do the notes according to all items of independent work (write the dictionary of anatomical terms; reflect the basic features of bones structure).

Tests and situational tasks:
 1. What parts are distinguished in frontal bone? 
A. The front, middle and back 
B. scales pyramid and beard
C. scales, orbital and nasal parts 
D. The outer, inner and intermediate
 E. medial, lateral and intermediate 
2. What is the occipital bone hole? 
A. Hole spinal cord 
B. Lare opening the skull 
C. Great foramen magnum 
D. Small foramen magnum
E. inner ear hole 
3. Which margins has the parietal bone?
 A. frontal, occipital, sagittal and scaly 
B. sphenoid, frontal, temporal, basic 
C. frontal, parietal, basic, brow 
D. alary, temporal, ethmoid
 E. sagittal, horizontal, vertical 
4. In case of injury of occipital fissure areas defined in cross sinus, what part of the occipital bone is damaged? 
A. Right side 
B. Main 
C. The left side
D. Scales 
E. stripling 
Correct answers to tests and situational tasks: 1. C 2. C 3. A. 4. D. 5. A.
References:
 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 .

4. Materials preparation for lectures 6. Materials preparation for practical classes 

b) additional

1. Lecture .

2. Human anatomy & physiology / Elaine N. Marieb, Katja Hoehn., San Francisco : Benjamin Cummings, 2010., 8th edition .
3.   "Human Anatomy", V.G.Koveshnikov, 2011
4  "Atlas of Human Anatomy", Sobotta, 2010
5  "A Color Atlas of Human Anatomy", R.M.H.McMinn, R.T.Hutchings, J.Pegington, 2006
6  "Gray's Anatomy", Henry Gray F.R.S., 2001
Questions for final control:

1. Bones of a cerebral and facial skull.

2. Show the vault and the basis of a skull. What are the bones included into the structure?

3. Parts of the occipital bone. Name their main formations.

4. Parts of the frontal bone. Name their main formations.

5. Show margins and angles of parietal bones.

6. Development and age features of cerebral skull bones: frontal, occipital
7. Name the basic anomalies of cerebral skull bones.

8. Describe X-ray of skull.

      9. Tests and clinical tasks on theme.
Control of knowledge with the help of situational tasks

1.As a result of road accident there was a fracture in the region of the central part of the basis of the skull and the clinical symptoms related to function of a pituitary gland are found out. What from the listed bones is damaged at a trauma?

A. Spheniod

B. Frontal

C. Temporal

D. Parietal

E. Ethmoid

2. How inflammatory process may spread from occipital region into the cranial cavity?

A. Via condyloid canal.

B. Via parietal foramen.

C. Via mastoid foramen.

D. Via foramen spinosum.

E. Via foramen ovale.

3.At the patient fracture of the central part of a roof of a skull has been revealed on a x-ray film. What from bones of a skull is damaged?

A. Sphenoid

B. Occipital

C. Temporal

D. Parietal

E. Frontal

4/After trauma at the victim clouding of consciousness, many subcutaneous hemorrhages on the head and neck, small wounds on the face are marked. In posterosuperior parts of head there is a scalped wound and prominent deformation of contours of the head. What bones can be damaged?

A. Sphenoid and lacrimal bones

B. Ethmoid bone and mandible

C. Frontal and nasal bones

D. Temporal bone and maxilla

E. Parietal and an occipital bones

NEXT TOPIC: THE SPHENOID AND ETHMOID BONE
