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Methodical Instruction for LESSON № 26 (2 hours)
Theme: MUSCLES OF FACIAL EXPRESSION. THE MUSTICATORY MUSCLES. FASCIAE AND INTERFASCIAL SPACES OF THE HEAD

Professional orientation for students: The muscle system is the active part of skeletal system of the body. It affects the joints of the body and provide movements of the human. The muscle system functioning correlates with the condition of nervous system and joints. The skeletal muscle contraction provide the work of respiratory, digestive, genitourinary systems, that’s why  knowledge of structure and functions of skeletal muscles is necessary for studying the other chapters of anatomy (arthrosyndesmology, splanchnology, neurology) and clinical subjects. 

Aim: To master the general myology (lecture material). To study head muscles and fascias structure, to use the acquired knowledge for explanation of biomechanical issues of temporo-mandibular joint and understanding facial expression and associated muscles movement. Pay attention to participation of facial expression muscles in speech, mastication and so on.
The student should  know:

- Latin terminology of the theme;

- types of muscular tissue;

- muscle as an organ, auxiliary muscle apparatus;

- muscles development and classification;

- muscle work (elements of biomechanics);

- classification of head muscles;

- peculiarities of facial expression muscles;

- arrangement and function of facial expression muscles;

- origin, insertion and function of muscles of mastication;

- head fascias
The student should be able to name and show:

- facial expression muscles and masticators;

- origin and insertion of masticators;

- head fascias;

Questions of initial level:

1. Classification of  muscles.

2. Fascial structure and fanctions
3. Anatomical characteristic of  visceral cranium.

4. Connections of head with trunk.

Equipment: skeleton, demonstration cadaver, plaster casts, tables.

Content of topic

Epicranius The Skin of the Scalp.—This is thicker than in any other part of the body. It is intimately adherent to the superficial fascia, which attaches it firmly to the underlying aponeurosis and muscle. Movements of the muscle move the skin. The hair follicles are very closely set together, and extend throughout the whole thickness of the skin. It also contains a number of sebaceous glands .

The superficial fascia in the cranial region is a firm, dense, fibro-fatty layer, intimately adherent to the integument, and to the Epicranius and its tendinous aponeurosis; it is continuous, behind, with the superficial fascia at the back of the neck; and, laterally, is continued over the temporal fascia. It contains between its layers the superficial vessels and nerves and much granular fat .

The Epicranius (Occipitofrontalis) is a broad, musculofibrous layer, which covers the whole of one side of the vertex of the skull, from the occipital bone to the eyebrow. It consists of two parts, the Occipitalis and the Frontalis, connected by an intervening tendinous aponeurosis, the galea aponeurotica .

The Occipitalis, thin and quadrilateral in form, arises by tendinous fibers from the lateral two-thirds of the superior nuchal line of the occipital bone, and from the mastoid part of the temporal. It ends in the galea aponeurotica .

The Frontalis is thin, of a quadrilateral form, and intimately adherent to the superficial fascia. It is broader than the Occipitalis and its fibers are longer and paler in color. It has no bony attachments. Its medial fibers are continuous with those of the Procerus; its immediate fibers blend with the Corrugator and Orbicularis oculi; and its lateral fibers are also blended with the latter muscle over the zygomatic process of the frontal bone. From these attachments the fibers are directed upward, and join the galea aponeurotica below the coronal suture. The medial margins of the Frontales are joined together for some distance above the root of the nose; but between the Occipitales there is a considerable, though variable, interval, occupied by the galea aponeurotica .

The galea aponeurotica (epicranial aponeurosis) covers the upper part of the cranium; behind, it is attached, in the interval between its union with the Occipitales, to the external occipital protuberance and highest nuchal lines of the occipital bone; in front, it forms a short and narrow prolongation between its union with the Frontales. On either side it gives origin to the Auriculares anterior and superior; in this situation it loses its aponeurotic character, and is continued over the temporal fascia to the zygomatic arch as a layer of laminated areolar tissue. It is closely connected to the integument by the firm, dense, fibro-fatty layer which forms the superficial fascia of the scalp: it is attached to the pericranium by loose cellular tissue, which allows the aponeurosis, carrying with it the integument to move through a considerable distance .

Variations.—Both Frontalis and Occipitalis vary considerably in size and in extent of attachment; either may be absent; fusion of Frontalis to skin has been noted .

Nerves.—The Frontalis is supplied by the temporal branches of the facial nerve, and the Occipitalis by the posterior auricular branch of the same nerve .

Actions.—The Frontales raise the eyebrows and the skin over the root of the nose, and at the same time draw the scalp forward, throwing the integument of the forehead into transverse wrinkles. The Occipitales draw the scalp backward. By bringing alternately into action the Frontales and Occipitales the entire scalp may be moved forward and backward. In the ordinary action of the muscles, the eyebrows are elevated, and at the same time the aponeurosis is fixed by the Occipitales, thus giving to the face the expression of surprise; if the action be exaggerated, the eyebrows are still further raised, and the skin of the forehead thrown into transverse wrinkles, as in the expression of fright or horror .

A thin muscular slip, the Transversus nuchæ, is present in a considerable proportion (25 per cent.) of cases; it arises from the external occipital protuberance or from the superior nuchal line, either superficial or deep to the Trapezius; it is frequently inserted with the Auricularis posterior, but may join the posterior edge of the Sternocleidomastoideus .

Muscles of the Head subdivided into Mastication and Facial Expression (mimetic) groups Muscles of Mastication Masseter • Origin: • Superficial: 1.zygomatic process of the maxilla 2.inferior border of zygomatic arch • Intermediate: inner surface of zygomatic arch • Deep: posterior aspect of inferior border of zygomatic arch • Insertion: • Superficial: 1.angle of mandible 2.lateral surface of mandibular ramus • Intermediate: ramus of mandible • Deep: 1.superior ramus of mandible 2.coronoid process of mandible • Action: 1.closes the lower jaw (clenches the teeth) 2.may deviate mandible to opposite side of contraction • Blood: masseteric artery • Nerve: masseteric nerve Medial pterygoid • Origin: 1.medial surface of lateral pterygoid plate of the sphenoid 2.palatine bone 3.pterygoid fossa • Insertion: 1.inner surface of mandibular ramus 2.angle of the mandible • Action: 1.closes the lower jaw (clenches the teeth) 2.can protrude the mandible in combination with the lateral pterygoid • Blood: medial pterygoid artery • Nerve: medial pterygoid nerve Lateral pterygoid • Origin: 1.Superior head: lateral surface of the greater wing of the sphenoid 2.Inferior head: lateral surface of the lateral pterygoid plate • Insert together: 1.neck of the mandibular condyle 2.articular disk of the TMJ • Action: 1.deviates mandible to side opposite of contraction (during chewing) 2.opens mouth by protruding mandible (inferior head) 3.closes the mandible (superior head) • Blood: lateral pterygoid artery • Nerve: lateral pterygoid nerve 
Temporalis • Origin: • Temporal fossa • Insertion: coronoid process of the mandible • Action: 1.closes the lower jaw (clenches the teeth) 2.retraction, pulles back Muscles of Facial Expression (mimetic muscles) have such peculiarities: 1.  Originate in bones of face and insert into skin 2.  Do not throw over joints 3.  Do not have proper fasciae (exception is buccinator muscle) 4.  Placed round natural orifices of the face (eyes, nostrils, ears and mouth) 5.  They have an antagonists – elastic skin 
Muscles of Facial Expression (mimetic) 
Orbicularis oculi • Origin: 1.orbital portion: nasal process of frontal bone 2.palpebral portion: palpebral ligament 3.lacrimal portion: lacrimal crest of lacrimal bone • Insertion: circumferentially around orbit meeting in palpebral raphe • Action: powerfully closes the eye • Blood: ophthalmic artery • Nerve: zygomatic branch of facial nerve Corrugator supercilii • Origin: frontal bone just above the nose • Insertion: skin of the medial portion of the eyebrows • Action: draws the eyebrows downward and medially • Blood: ophthalmic artery • Nerve: zygomatic branch of facial nerve Orbicularis oris Scheme showing arrangement of fibers of 
Orbicularis oris .

• Origin: 1.alveolar border of maxilla 2.lateral to midline of mandible • Insertion: 1.circumferentially around mouth 2.blends with other muscles • Action: 1.closes the lips 2.protrudes the lips • Blood: facial artery • Nerve: buccal branch of facial nerve Levator labii superioris • Action: 1.elevates the upper lip 2.flares the nostrils Zygomaticus minor • Action: elevates the upper lip Zygomaticus major • Action: lifts and draws back the angle(s) of the mouth (as in smiling) Risorius (may be absent) • Action: draws the mouth laterally (as in smiling) Levator anguli oris • Action: lifts the angle(s) of the mouth (as in smiling) Buccinator • Action: compresses the cheek(s)
 Depressor anguli oris • Action: lowers the angle(s) of the mouth (as in frowning) Depressor labii inferioris • Action: draws the lower lip downward and laterally Epicranial Musculature Occipitalis (2 bellies) • Origin: 1.lateral 2/3 of superior nuchal line 2.external occipital protuberance • Insertion: galea aponeurosis, over the occipital bone • Action: draws back the scalp to raise the eyebrows and wrinkle the brow • Blood: occipital artery • Nerve: posterior auricular branch of facial nerve Frontalis (2 bellies) • Origin: galea aponeurosis, anterior to the vertex • Insertion: skin above the nose and eyes • Action: draws back the scalp to raise the eyebrows and wrinkle the brow • Blood: ophthalmic artery • Nerve: temporal branch of facial nerve Anterior, posterior and superior auricularis muscles • Action: draws the auricle There are parotid fascia, masseteric fascia and boccopharyngeal fascia in head region .

Regions of head: frontal, parietal, occipital, temporal, auditory, mastoid and facial regions. Facial area has orbital, infraorbital, parotidomasseteric, zygomatic, nasal, oral and mental regions .

Methodology of Pracical Class Work
  Study of facial muscles .

Learning mimic muscles located around the orifices .

Features of facial muscles .
 Study masticatory muscles .

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study the masticators.                                                                                               
	1. To determine the topography and attachment points of masticators on the skull.

2. To find masticators on the cadaver and determine their function.

	2. To study facial expression muscles.
	1. To find the facial expression muscles on the plaster cast.

2. To find separate facial expression muscles on the cadaver.

	3. To study the fascia of head
	1. To find on the cadaver and plaster cast fascia of head. 

	4. To dissect head muscles.
	1. To dissect facial expression muscles.

2. To dissect masticators.


The student has to do the notes according to all items of independent work (to write the dictionary of anatomical terms; to describe studied muscles according plan of description).

Tests and situational tasks: 
1.  Call the muscles of mastication:

A. Epicranial, masseter

B. Masseter, temporal

C. Medial pterygoid, lateral pterygoid

D. Temporoparietal, masseter


2.  The mandible is put forward because of contraction:

A. Lateral pterygoid muscles

B. Temporal muscles

C. Masseter muscles

D. Greater zygomatic muscle


3.  The duct of a parotid gland passes through:

A. Greater zygomatic muscle

B. Levator anguli oris muscle

C. Buccinator muscle

D. Lesser zygomatic muscle
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. Classification of muscles of head.

2. Muscles of mastication: their function.

3. Classification of muscles of facial expression: their functions.

4. Fascia of head.

5. Classification of muscles of neck: function of each group.

6. Neck regions and triangles.

7. Fascia of neck.

8. Interfascial spaces; their communications.

9. Tests and clinical tasks on theme.

Control of knowledge with the help of situational tasks

1.The disturbance of eyelids closure is detected in patient during the examination. What muscle damage can be suspected?

A. M. orbicularis oculi

B. M. procerus

C. M. orbicularis oris

D. M. corrugator supercilii

2.During the examination of a facial expression the following is detected: the patient cannot round the lips and whistle, oral fissure stretches to the sides (a transversal smile). An atrophy of what muscle the symptoms look to?

A. musculus orbicularis oris

B. musculus zygomaticus major

C. buccinator muscle

D. massetor muscle

E. risorius muscle

3. A cheek was deeply wounded by stomatologist during the treatment of a tooth 5 | by a burr. The runaway instrument had damaged thus not only a mucosa but the muscle also. What is the muscle?

A. buccinator muscle.

B. masseter muscle.

C. orbicularis oris

D. greater zygomatic muscle

E. mylohyoid muscle

4. The patient cannot lift the lowered mandible. What muscles cannot perform the function?

A. Levator angulis oris muscle 
B. Orbicularis oris muscle

C. muscles of the facial expression

D. epicranial muscle

E. Masseter

NEXT TOPIC: SUPERFICIAL AND MIDDLE GROUP MUSCLES OF NECK. REGIONS AND TRIANGLES OF THE NECK
