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Theme. TEMPORAL, INFRATEMPORAL, PTERYGOPALATINE FOSSA. PALATE. 
Professional orientation for student: Considering a skull as a whole, on its lateral surface may be described 3 fossas: temporal, infratemporal and pterygopalatine. The first two are filled with masseters (chewing muscles). Pterygopalatine fossa contains vessels and nerves which pass through it for blood supply and innervation of some organs and formations of orbit, nasal and oral cavity, maxilla and teeth, and also the face superiorly than oral fissure. The internal surface of the base of skull forms three cranial fossas keeping frontal and temporal lobes of cerebral hemispheres and lobes cerebellum. The base of skull has foramens for passage of large vessels and exit for cranial nerves. Therefore knowledge of structure of the fossas of lateral surface of skull, internal and external surface of the base of skull is necessary for studying other systems of the human body (nervous, vascular) and to doctors of some specialities.

In the postnatal period the skull passes 3 stages in development: from the birth till 7 years, from 7 years up to puberty, from the period of puberty till 24-25 years, each of which has special features which knowledge is necessary for taking in account at examination of the patients of various age-grades.

The knowledge of X-ray anatomy of the skull helps neurologists and traumatologists differentiate sutures of skull and vascular canals from fractures. The radiological method of investigation is the only thing for studying of the turkish saddle at the alive person.
Aim: To teach students to find borders of temporal, infratemporal, pterygopalatine fossas and their connections with other cranial cavities. To teach students distinguish borders of the base of skull and cranial fossas on internal surface of the base of skull. To teach students distinguish male and female skull in the various age periods. To describe roentgenograms of the skull in lateral and frontal projections. 

The student should know:

- Latin terminology of the theme;

- walls of temporal, infratemporal and pterygopalatine fossas;

- communications of fossas with other cranial cavities;

- borders and anatomical formations of external surface of the base of skull; 

- borders and anatomical formations of cranial fossas of internal surface of the bases of skull;

- gender and age features of the skull.

- structure of the walls of orbit: its foramens, fissures, canals and contents;

The student should be able to name and show:

1. Borders of temporal, infratemporal and pterigopalatine fossas and parts of the bones which form them.

2. Places of exit of cranial nerves, passage of vessels and points of fixation for muscles and ligaments on external cranial base.

3. Bones which form cranial fossas on internal surface of the base of skull. Borders of intracranial fossas.

4. Differences of male skull from female.

5. Distinctive features of the child skull.

6. Anatomic formations on X-ray of the skull in frontal and lateral projections.

7. Bones forming walls of orbit and its orifice. To show foramens, fissures and canals of orbit.
Questions of initial level:

1. Small bones of facial skull.

2. Anatomical formations of lacrimal, zygomatic, palatine, hyoid, nasal bones, inferior nasal concha.

3. Structure of the orbit: what formations limit the orbit orifice, what walls it has and what bones form them.

4. How the orbit communicate with cranial, nasal, oral cavity, infratemporal and pterygopalatine fossas?

5. Structure of the nasal cavity: its inlet and outlet, what walls it has and what bones participate in their formation.

6. How the nasal cavity communicates with orbit, cranial, oral cavity, pterygopalatine fossa?

7. Structure of nasal meatuses: how they are limited, with what sinuses they intercommunicate?

8. Structure of the hard palate: how does it formed, what foramens and canals it has?

Equipment: skull, separate bones of cerebral and facial skull, sagittal section of skull, newborn’s skull, X-ray of skull in frontal and lateral projections.

Content of topic
Pterygopalatine fossa formed anteriorly by maxillary body, posteriorly by base of pterygoid process of the sphenoid bone and medially - by the perpendicular plate of the palatine bone. Prygopalatine fossa communicates with internal cranial base through foramen rotundum, with orbit thruogh inferior orbital fissura, with mouth cavity through greater and lesser palatine canals, with external cranial base (foramen lacerum) through pterygoid canal .

The pterygopalatine fossa is a small, triangular space at the angle of junction of the inferior orbital and pterygomaxillary fissures, and placed beneath the apex of the orbit. It is bounded above by the under surface of the body of the sphenoid and by the orbital process of the palatine bone; in front, by the infratemporal surface of the maxilla; behind, by the base of the pterygoid process and lower part of the anterior surface of the great wing of the sphenoid; medially, by the vertical part of the palatine bone with its orbital and sphenoidal processes. This fossa communicates with the orbit by the inferior orbital fissure, with the nasal cavity by the sphenopalatine foramen, and with the infratemporal fossa by the pterygomaxillary fissure. Five foramina open into it. Of these, three are on the posterior wall, viz., the foramen rotundum, the pterygoid canal, and the pharyngeal canal, in this order downward and medialward. On the medial wall is the sphenopalatine foramen, and below is the superior orifice of the pterygopalatine canal. The fossa contains the maxillary nerve, the sphenopalatine ganglion, and the terminal part of the internal maxillary artery .

Temporal fossa formed by frontal squama and parietal bone. It bordered superiorly by temporal line, inferiorly – infratemporal srest and zygomatic arch .

Temporal fossa contains temporal muscle .

Infratemporal fossa bordered by tuber maxillae, superiorly - infratemporal srest, medially it contimues into pterygopalatine fossa. Anteriorly infraemporal fossa communicates with orbit through inferior orbital fissura .

The Temporal Fossa (fossa temporalis).—The temporal fossa is bounded above and behind by the temporal lines, which extend from the zygomatic process of the frontal bone upward and backward across the frontal and parietal bones, and then curve downward and forward to become continuous with the supramastoid crest and the posterior root of the zygomatic arch. The point where the upper temporal line cuts the coronal suture is named the stephanion. The temporal fossa is bounded in front by the frontal and zygomatic bones, and opening on the back of the latter is the zygomaticotemporal foramen. Laterally the fossa is limited by the zygomatic arch, formed by the zygomatic and temporal bones; below, it is separated from the infratemporal fossa by the infratemporal crest on the great wing of the sphenoid, and by a ridge, continuous with this crest, which is carried backward across the temporal squama to the anterior root of the zygomatic process. In front and below, the fossa communicates with the orbital cavity through the inferior orbital or sphenomaxillary fissure. The floor of the fossa is deeply concave in front and convex behind, and is formed by the zygomatic, frontal, parietal, sphenoid, and temporal bones. It is traversed by vascular furrows; one, usually well-marked, runs upward above and in front of the external acoustic meatus, and lodges the middle temporal artery. Two others, frequently indistinct, may be observed on the anterior part of the floor, and are for the anterior and posterior deep temporal arteries. The temporal fossa contains the Temporalis muscle and its vessels and nerves, together with the zygomaticotemporal nerve .

The Infratemporal Fossa (fossa infratemporalis; zygomatic fossa)—The infratemporal fossa is an irregularly shaped cavity, situated below and medial to the zygomatic arch. It is bounded, in front, by the infratemporal surface of the maxilla and the ridge which descends from its zygomatic process; behind, by the articular tubercle of the temporal and the spinal angularis of the sphenoid; above, by the great wing of the sphenoid below the infratemporal crest, and by the under surface of the temporal squama; below, by the alveolar border of the maxilla; medially, by the lateral pterygoid plate. It contains the lower part of the Temporalis, the Pterygoidei internus and externus, the internal maxillary vessels, and the mandibular and maxillary nerves. The foramen ovale and foramen spinosum open on its roof, and the alveolar canals on its anterior wall. At its upper and medial part are two fissures, which together form a T-shaped fissure, the horizontal limb being named the inferior orbital, and the vertical one the pterygomaxillary .

The pterygomaxillary fissure is vertical, and descends at right angles from the medial end of the preceding; it is a triangular interval, formed by the divergence of the maxilla from the pterygoid process of the sphenoid. It connects the infratemporal with the pterygopalatine fossa, and transmits the terminal part of the internal maxillary artery .

Orbit has a superior, inferior, lateral and medial walls. Upper wall formed by frontal bone and sphenoid lesser alae. Lower wall composed by maxilla, zygomatic and palatine bones. Lateral wall formed by zygomatic bone and sphenoid greater alae .

Medial wall consists of frontal process of the maxilla, lacrimal bone, orbital plate of the ethmoidal bone and sphenoid body .

Orbit opens out that bordered supraorbital and infraorbital margins. Superior orbital fissure positioned between upper and lateral walls, inferior orbital fissure - lower and lateral walls .

Laterally one can find fossa for lacrimal gland. Infraorbital sulcus and canal are on the lower wall. Canal opens by infraorbital foramen in canine fossa on facial surface of the skull. Anterior and posterior ethmoid foramen are on medial orbital wall. Orbit communicates with skull cavity by the optic canals and nasal cavity - through nasolacrimal canal (on medial orbital wall) .

The Orbits (orbitæ)—The orbits are two quadrilateral pyramidal cavities, situated at the upper and anterior part of the face, their bases being directed forward and lateralward, and their apices backward and medialward, so that their long axes, if continued backward, would meet over the body of the sphenoid. Each presents for examination a roof, a floor, a medial and a lateral wall, a base, and an apex . The roof is concave, directed downward, and slightly forward, and formed in front by the orbital plate of the frontal; behind by the small wing of the sphenoid. It presents medially the trochlear fovea for the attachment of the cartilaginous pulley of the Obliquus oculi superior; laterally, the lacrimal fossa for the lacrimal gland; and posteriorly, the suture between the frontal bone and the small wing of the sphenoid .

The floor is directed upward and lateralward, and is of less extent than the roof; it is formed chiefly by the orbital surface of the maxilla; in front and laterally, by the orbital process of the zygomatic bone, and behind and medially, to a small extent, by the orbital process of the palatine. At its medial angle is the upper opening of the nasolacrimal canal, immediately to the lateral side of which is a depression for the origin of the Obliquus oculi inferior. On its lateral part is the suture between the maxilla and zygomatic bone, and at its posterior part that between the maxilla and the orbital process of the palatine. Running forward near the middle of the floor is the infraorbital groove, ending in front in the infraorbital canal and transmitting the infraorbital nerve and vessels .

The medial wall is nearly vertical, and is formed from before backward by the frontal process of the maxilla, the lacrimal, the lamina papyracea of the ethmoid, and a small part of the body of the sphenoid in front of the optic foramen. Sometimes the sphenoidal concha forms a small part of this wall. It exhibits three vertical sutures, viz., the lacrimomaxillary, lacrimoethmoidal, and sphenoethmoidal .

In front is seen the lacrimal groove, which lodges the lacrimal sac, and behind the groove is the posterior lacrimal crest, from which the lacrimal part of the Orbicularis oculi arises. At the junction of the medial wall and the roof are the frontomaxillary, frontolacrimal, frontoethmoidal, and sphenofrontal sutures. The point of junction of the anterior border of the lacrimal with the frontal is named the dacryon. In the frontoethmoidal suture are the anterior and posterior ethmoidal foramina, the former transmitting the nasociliary nerve and anterior ethmoidal vessels, the latter the posterior ethmoidal nerve and vessels .

The lateral wall, directed medialward and forward, is formed by the orbital process of the zygomatic and the orbital surface of the great wing of the sphenoid; these are united by the sphenozygomatic suture which terminates below at the front end of the inferior orbital fissure. On the orbital process of the zygomatic bone are the orbital tubercle (Whitnall) and the orifices of one or two canals which transmit the branches of the zygomatic nerve. Between the roof and the lateral wall, near the apex of the orbit, is the superior orbital fissure. Through this fissure the oculomotor, the trochlear, the ophthalmic division of the trigeminal, and the abducent nerves enter the orbital cavity, also some filaments from the cavernous plexus of the sympathetic and the orbital branches of the middle meningeal artery. Passing backward through the fissure are the ophthalmic vein and the recurrent branch from the lacrimal artery to the dura mater .

The lateral wall and the floor are separated posteriorly by the inferior orbital fissure which transmits the maxillary nerve and its zygomatic branch, the infraorbital vessels, and the ascending branches from the sphenopalatine ganglion .

The base of the orbit, quadrilateral in shape, is formed above by the supraorbital arch of the frontal bone, in which is the supraorbital notch or foramen for the passage of the supraorbital vessels and nerve; below by the zygomatic bone and maxilla, united by the zygomaticomaxillary suture; laterally by the zygomatic bone and the zygomatic process of the frontal joined by the zygomaticofrontal suture; medially by the frontal bone and the frontal process of the maxilla united by the frontomaxillary suture .

The apex, situated at the back of the orbit, corresponds to the optic foramen 49 a short, cylindrical canal, which transmits the optic nerve and ophthalmic artery .

It will thus be seen that there are nine openings communicating with each orbit, viz., the optic foramen, superior and inferior orbital fissures, supraorbital foramen, infraorbital canal, anterior and posterior ethmoidal foramina, zygomatic foramen, and the canal for the nasolacrimal duct .

Obliteration of the sutures of the vault of the skull takes place as age advances. This process may commence between the ages of thirty and forty, and is first seen on the inner surface, and some ten years later on the outer surface of the skull. The dates given are, however, only approximate, as it is impossible to state with anything like accuracy the time at which the sutures are closed. Obliteration usually occurs first in the posterior part of the sagittal suture, next in the coronal, and then in the lambdoidal .

In old age the skull generally becomes thinner and lighter, but in a small proportion of cases it increases in thickness and weight, owing to an hypertrophy of the inner table .

The most striking feature of the old skull is the diminution in the size of the maxillæ and mandible consequent on the loss of the teeth and the absorption of the alveolar processes. This is associated with a marked reduction in the vertical measurement of the face and with an alteration in the angles of the mandible .

Skull at birth, showing sphenoidal and mastoid fonticuli .

Sexual Differences in the SkullUntil the age of puberty there is little difference between the skull of the female and that of the male. The skull of an adult female is, as a rule, lighter and smaller, and its cranial capacity about 10 per cent. less, than that of the male. Its walls are thinner and its muscular ridges less strongly marked; the glabella, superciliary arches, and mastoid processes are less prominent, and the corresponding air sinuses are small or rudimentary. The upper margin of the orbit is sharp, the forehead vertical, the frontal and parietal eminences prominent, and the vault somewhat flattened. The contour of the face is more rounded, the facial bones are smoother, and the maxillæ and mandible and their contained teeth smaller. From what has been said it will be seen that more of the infantile characteristics are retained in the skull of the adult female than in that of the adult male. A well-marked male or female skull can easily be recognized as such, but in some cases the respective characteristics are so indistinct that the determination of the sex may be difficult or impossible .

Craniology Skulls vary in size and shape, and the term craniology is applied to the study of these variations. The capacity of the cranial cavity constitutes a good index of the size of the brain which it contained, and is most conveniently arrived at by filling the cavity with shot and measuring the contents in a graduated vessels .

Methodology of practical class: 
Self studying the topography of the skull .

Independently, with active consultation by teacher, using textbooks and atlases, study the topography of the skull .
The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study structure of orbit.


	1. Find the opening into the orbit and determine what bones limit it.

2. Find walls of orbit; determine the bones which form them.

3. Describe apertures, canals and fissures of orbit, determine their contents.



	2. To study structure of the temporal, infratemporal, pterygopalatine fossas.
	1. Find borders of the temporal fossa and name its anatomic formations.

2. Find borders of the infratemporal fossa and name its anatomic formations.

3. Name the walls of pterygopalatine fossa.

4. Find communications of pterygopalatine fossa with the skull base, orbit, nasal and oral cavity and middle cranial fossa.

	3. Studying gender differences of skull.
	Find gender differences of female and male skull.

	4. To study structure of newborn skull.
	Find paired and unpaired fontanels of the skull.

	5. To consider X-ray of the skull.
	1. In frontal view X-ray image find borders of the bones of viscerocranium and neurocaranium.

2. Find pneumatic cavities.

3. In lateral view X-ray image find borders of bones of the skull.

4. Find the turkish saddle.


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

Tests and situational tasks:
 1. The lower wall of the orbit is formed by: 
A. orbital surface of the zygomatic bone, the body of the upper jaw and orbital bone palatine offshoot
 B. orbital surface lattice and orbital part of frontal bone 
C. frontal offshoot of the upper jaw and body
 D. Body and large wings main bones shoe
 E. zygomatic bone, orbital and orbital shoot palatal bone plate lattice .

2 . The patient acute inflammation of the naso-lacrimal canal is known that after suffering flu there has been discharge from the nose for the long time. From what nasal cavity could get an infection in the nasal-lachrymal canal? 
A. From the vestibule of the nasal cavity; 
B. With Lattice-wedge pocket 
C. From the lower nasal passage; 
D. From the upper nasal passage; 
E. From the middle nasal passage 
3.At road accident the lacrimal gland together with the bone, on which it is lying. What from the listed bones is damaged?

A. Frontal

B. Maxilla

C. Lacrimal

D. Nasal

E. Ethmoid

4.As a result of trauma of the right orbit impairment of movement of an eyeball on the right side is observed. What from the listed formation is damaged?

A. Superior orbital fissure

B. Inferior orbital fissure

C. Optic canal

D. Anterior occipital aperture

E. Posterior ethmoid aperture

5. At the patient the complete blindness has appeared after a road accident. What canal and nerve thus has been damaged?

A. Superior orbital fissure - an optic nerve

B. Optic canal - an optic nerve

C. Inferior orbital fissure - an optic nerve

D. Optic canal, an orbital branch of a trigeminal nerve

E. Superior orbital fissure, the optic canal

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

1. Borders of external surface of the base of skull.

2. Borders of cranial fossas of internal surface of the base of skull.

3. Borders of temporal fossa.

4. Borders of infratemporal fossa.

5. Walls of pterygopalatine fossa.

6. Foramens of pterygopalatine fossa.

7. Structure of the skull on X-ray in frontal and lateral projections.

8. Tests and clinical tasks on theme.

9.  Walls of orbit, show bones which form them.

10. Foramens, canals, fissures of orbit, their contents.

Control of knowledge with the help of situational tasks

1.At the patient the complete blindness has appeared after a road accident. What canal and nerve thus has been damaged?

A. Superior orbital fissure - an optic nerve

B. Optic canal - an optic nerve

C. Inferior orbital fissure - an optic nerve

D. Optic canal, an orbital branch of a trigeminal nerve

E. Superior orbital fissure, the optic canal

2. After trauma of the eye there was a festering of soft tissues of an orbit. Through what anatomic formation purulent process can be distributed into the pterygopalatine fossa?

A. Through the inferior orbital fissure.

B. Through the round foramen.

C. Through the zygomaticoorbital foramen.

D. Through sphenopalatine foramen.

E. Through the superior orbital fissure.

3. At road accident the lacrimal gland together with the bone, on which it is lying. What from the listed bones is damaged?

A. Frontal

B. Maxilla

C. Lacrimal

D. Nasal

E. Ethmoid

NEXT TOPIC: CONCLUSIVE LESSON ABOUT STRUCTURE OF THE SKULL
