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Theme: DEEP GROUP OF MUSCLES OF NECK. FASCIAE AND INTERFASCIAL SPACES OF THE NECK
Professional orientation for student: 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. 

Neck muscles are divided into 3 groups depending on their origin and location. Knowledge of neck embryology is necessary for understanding the questions of development and variants of neck shape. 

Neck muscles privide various functions: take part in movements of head and neck, temporo-mandibular joint, form oral diaphragm, tense the deep plate of proper cervical fascia, participate in breath, form the neck triangles, where the large blood vessels, nerves and some organs are located.  Neck muscles are surrounded by fascias, which reflect the neck organs topography and form interfacial spaces, some of which communicate with mediastinum. Knowledge of neck muscles and fascias help in most favorable surgery approach.

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. To study development, location and functions of muscles and fascias of neck.  Students must be able to show on the cadaver muscles and fascias of neck, neck triangles and interfascial spaces.

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;

- development of neck muscles;

- classification, shape, origin, insertion and functions of neck muscles;

- neck regions, their bounds, triangles;

- neck fascias, their characteristic;

- intermuscular and interfascial spaces and their content.

The student should be able to name and show:

- groups and separate muscles of neck;

- neck triangles and their bounds;

- neck fascias and interfascial spaces;

- prepare muscles and fascias of head and neck.

Questions of initial level:

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.

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

 
Content of topic

Muscles have lateral, medial groups

Deep Lateral Neck Musculature

Anterior scalene

• Attachment A: anterior tubercles of transverse processes of C3-C6 •

Attachment B: 1st rib • Action:

if transverse process fixed: 1.elevates the ribs for respiration

if ribs fixed: 2.rotates to side opposite of contraction 3.laterally flexes to the

contracted side 4.bilaterally flexes the neck

• Blood: inferior thyroid artery (branch of the thyrocervical trunk) • Nerve:

ventral rami C3-C6

Middle scalene

• Attachment A: transverse processes of all cervical vertebrae • Attachment

B: 1st rib (behind anterior scalene) • Action:

if transverse process fixed: 1.elevates the ribs for respiration

if ribs fixed: 2.rotates to side opposite of contraction 3.laterally flexes to the

contracted side 4.bilaterally flexes the neck

• Blood: ascending cervical artery • Nerve: ventral rami C3-C8

Posterior scalene

• Attachment A: posterior tubercles of transverse processes of C5 & C6 •

Attachment B: 2nd and/or 3rd rib • Action:

if transverse process fixed: 1.elevates the ribs for respiration

if ribs fixed: 2.rotates to side opposite of contraction 3.laterally flexes to the

contracted side 4.bilaterally flexes the neck

• Blood: ascending cervical artery • Nerve: ventral rami C5-C7

Neck prevertebral deep Musculature

Longus colli

• Origin: lower anterior vertebral bodies and transverse processes •

Insertion: anterior vertebral bodies and transverse processes several segments

above • Action: flexes the head and neck • Blood: muscular branches of the aorta •

Nerve: ventral rami C2-C6

Longus capitis

• Origin: upper anterior vertebral bodies and transverse processes • Insertion:

anterior vertebral bodies and transverse processes several segments above • Action:

flexes the head and neck • Blood: muscular branches of the aorta • Nerve: ventral

rami C1-C3

Rectus capitis anterior

• Origin: anterior base of the transverse process of the atlas • Insertion:

occipital bone anterior to foramen magnum • Action: flexes the head • Blood:

muscular branches of the aorta • Nerve: ventral rami C2,3

Rectus capitis lateralis

• Origin: transverse process of the atlas • Insertion: jugular process of the

occipital bone • Action: bends the head laterally • Blood: muscular branches of the

aorta • Nerve: ventral rami C2,3

The Fascia Colli (deep cervical fascia) lies under cover of the Platysma, and

invests the neck; it also forms sheaths for the carotid vessels, and for the structures

situated in front of the vertebral column.

The investing portion of the fascia is attached behind to the ligamentum

nuchæ and to the spinous process of the seventh cervical vertebra. It forms a thin

investment to the Trapezius, and at the anterior border of this muscle is continued

forward as a rather loose areolar layer, covering the posterior triangle of the neck, to

the posterior border of the Sternocleidomastoideus, where it begins to assume the

appearance of a fascial membrane. Along the hinder edge of the

Sternocleidomastoideus it divides to enclose the muscle, and at the anterior margin

again forms a single lamella, which covers the anterior triangle of the neck, and

reaches forward to the middle line, where it is continuous with the corresponding

part from the opposite side of the neck. In the middle line of the neck it is attached

to the symphysis menti and the body of the hyoid bone.

Above, the fascia is attached to the superior nuchal line of the occipital, to

the mastoid process of the temporal, and to the whole length of the inferior border

of the body of the mandible. Opposite the angle of the mandible the fascia is very

strong, and binds the anterior edge of the Sternocleidomastoideus firmly to that bone.

Between the mandible and the mastoid process it ensheathes the parotid gland—the

layer which covers the gland extends upward under the name of the

parotideomasseteric fascia and is fixed to the zygomatic arch. From the part which

passes under the parotid gland a strong band extends upward to the styloid process,

forming the stylomandibular ligament. Two other bands may be defined: the

sphenomandibular  and the pterygospinous ligaments. The

pterygospinous ligament stretches from the upper part of the posterior border of

the lateral pterygoid plate to the spinous process of the sphenoid. It occasionally

ossifies, and in such cases, between its upper border and the base of the skull, a

foramen is formed which transmits the branches of the mandibular nerve to the

muscles of mastication.

Below, the fascia is attached to the acromion, the clavicle, and the manubrium

sterni. Some little distance above the last it splits into two layers, superficial and

deep. The former is attached to the anterior border of the manubrium, the latter to its

posterior border and to the interclavicular ligament. Between these two layers is a

slit-like interval, the suprasternal space (space of Burns); it contains a small

quantity of areolar tissue, the lower portions of the anterior jugular veins and their

transverse connecting branch, the sternal heads of the Sternocleidomastoidei, and

sometimes a lymph gland.

The fascia which lines the deep surface of the Sternocleidomastoideus gives

off the following processes: (1) A process envelops the tendon at the Omohyoideus,

and binds it down to the sternum and first costal cartilage. (2) A strong sheath, the

carotid sheath, encloses the carotid artery, internal jugular vein, and vagus nerve.

(3) The prevertebral fascia extends medialward behind the carotid vessels, where

it assists in forming their sheath, and passes in front of the prevertebral muscles. It

forms the posterior limit of a fibrous compartment, which contains the larynx and

trachea, the thyroid gland, and the pharynx and esophagus. The prevertebral fascia

is fixed above to the base of the skull, and below is continued into the thorax in front

of the Longus colli muscles. Parallel to the carotid sheath and along its medial aspect

the prevertebral fascia gives off a thin lamina, the buccopharyngeal fascia, which

closely invests the Constrictor muscles of the pharynx, and is continued forward

from the Constrictor pharyngis superior on to the Buccinator. It is attached to the

prevertebral layer by loose connective tissue only, and thus an easily distended

space, the retropharyngeal space, is found between them. This space is limited

above by the base of the skull, while below it extends behind the esophagus into the

posterior mediastinal cavity of the thorax. The prevertebral fascia is prolonged

downward and lateralward behind the carotid vessels and in front of the Scaleni, and

forms a sheath for the brachial nerves and subclavian vessels in the posterior triangle

of the neck; it is continued under the clavicle as the axillary sheath and is attached

to the deep surface of the coracoclavicular fascia. Immediately above and behind the

clavicle an areolar space exists between the investing layer and the sheath of the

subclavian vessels, and in this space are found the lower part of the external jugular

vein, the descending clavicular nerves, the transverse scapular and transverse

cervical vessels, and the inferior belly of the Omohyoideus muscle. This space is

limited below by the fusion of the coracoclavicular fascia with the anterior wall of

the axillary sheath. (4) The pretrachial fascia extends medially in front of the

carotid vessels, and assists in forming the carotid sheath. It is continued behind the

depressor muscles of the hyoid bone, and, after enveloping the thyroid gland, is

prolonged in front of the trachea to meet the corresponding layer of the opposite

side. Above, it is fixed to the hyoid bone, while below it is carried downward in front

of the trachea and large vessels at the root of the neck, and ultimately blends with

the fibrous pericardium. This layer is fused on either side with the prevertebral

fascia, and with it completes the compartment containing the larynx and trachea, the

thyroid gland, and the pharynx and esophagus.

Variations.—The Sternocleidomastoideus varies much in the extent of its

origin from the clavicle: in some cases the clavicular head may be as narrow as the

sternal; in others it may be as much as 7.5 cm. in breadth. When the clavicular origin

is broad, it is occasionally subdivided into several slips, separated by narrow

intervals. More rarely, the adjoining margins of the Sternocleidomastoideus and

Trapezius have been found in contact. The Supraclavicularis muscle arises from the

manubrium behind the  Sternocleidomastoideus and passes behind the

Sternocleidomastoideus to the upper surface of the clavicle.

Cervical fascia    According V.M.Shevkunenko there are 5 cervical fasciae:
I - superficial cervical fascia envelops the platizma

Proper cervical fascia has two sheets:

II - superficial lamina of the proper cervical fasciae starts from front surface

of the sternum and clavicle, lower margin of mandible and attaches the spinous

processes of the cervical vertebrae. It forms the sheath for sternocleidomastoid and

trapezius muscles.

III - deep lamina of the proper cervical fasciae starts from back surface of the

sternum and clavicle and attaches to the hyoid bone from sides bordered by

omohyoid muscles. This fascia forms linea alba of neck and the sheath for infrahyoid

muscles.

Suprasternal interaponeurotic space made up between superficial and deep

lamina of the proper cervical fasciae. It contains jugular venous arch and fat tissue.

Suprasternal space connects with lateral recesses located behind the lower part of

sternocleidomastoid muscle.

IV - internal cervical fascia subdivides into parietal and visceral sheets.

Parietal lamina envelopes all organs of neck together and visceral – each organ

separately. Previsceral space positioned between parietal and visceral laminae and

contains adipose tissue, lymphatic nodes, and nerves and communicates with

anterior mediastinum. Pretracheal space located before trachea between parietal

and visceral sheets.

V - prevertebral fascia envelops all deep cervical muscles forming their

sheathes. Retropharyngeal space made up between V fascia and parietal lamina of

IV fasciae. Retrovisceral space positioned between internal cervical and

prevertebral fasciae and contains adipose tissue and continues into posterior

mediastinum.

According international nomenclature (PNA)

there are 3 laminae of cervical fasciae:

1.  Superficial lamina meets the superficial lamina of the proper cervical

fasciae according V.M.Shevkunenko and contains the suprasternal space.

2.  Pretracheal lamina meets the deep lamina of the proper cervical

fasciae according V.M.Shevkunenko and forms carotid sheath.

3.  Prevertebral  lamina  meets  the  same  fasciae  according

V.M.Shevkunenko.

Interscalenum space positioned between anterior and middle scalene

muscles where subclavian artery passes. Anterscalenum space located in front of

scalene muscles where subclavian vein passes.

Deep lamina of the proper cervical fasciae (V.M.Shevkunenko) associating

infrahyoid muscles forms omoclavicular aponeurosis or cervical sail (Rishe).
Methodology of practical class:

 Study of cervical  muscles .

Learning superficial and middle group of muscles of the neck. Features and point of origination of  muscles .

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study deep neck muscles.
	1. To find and show deep neck muscles.

	2.  To study the neck topography.
	1. To find and show regions and triangles of neck, their boundaries, their importance.

	3. To study fascias of neck and interfascial spaces. 
	1. To study neck fascias. To study their passage, formations, and spaces.

	4 . To dissect muscles of neck.
	1. To dissect layer by layer superficial and deep neck muscles.


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.  what are the muscles of a neck attached to ribs?

A. Long muscle of neck, a long muscle of a head

B. Anterior scalene, middle scalene, posterior scalene

C. Digastric, a long muscle of a neck

D. Anterior scalene, long muscle of a neck

2.  What are the prevertebral muscles of a neck?

A. Long muscle of neck, a long muscle of a head, a anterior rectus capitis muscle, a lateral rectus capitis muscle

B. anterior scalene, middle scalene, posterior scalene

C. sternocleidomastoid, a long muscle of a head, a long muscle of a neck

D. omohyoid, a long muscle of a neck, a digastric, lateral rectus capitis muscle

3.  What are fascias of a neck (by v.n.shevkunenko)?

A. Superficial, external

B. Superficial, proper fascia of a neck

C. Superficial, the superficial layer of the proper fascia

D. Endocervical, prevertebral.

4.  A previsceral space is communicated with:

A. Retrovisceral space

B. Anterior mediastinum

C. Posterior mediastinum

D. Suprasternal space

5.  A retrovisceral space is communicated with:

A. Posterior mediastinum

B. Anterior mediastinum

C. Antescalene space

D. Interscalene space
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Questions for final control:

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

2. Neck regions and triangles.

3. Fascia of neck.

4. Interfascial spaces; their communications.

5. Tests and clinical tasks on theme.
Questions for final control:

1. 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

2. 35 years-old patient was admitted to the emergency ward with a wound in posterior region of his neck (region nuchae). What muscle occupies this area?

A. M. scalenus posterior.
B. М. sternocleidomastoideus.
C. M. latissimus dorsi.
D. M. rhomboideus.
E. M. trapezius.
3. 5 years old child suffers of a neck deformation. The following symptoms were detected during the clinical examination: the evident inclination of a head to the left, turning of the face to the right, passive movements of a head to the right are limited. What muscle shortening takes place?

A. sternocleidomastoid muscle

B. trapezius muscle

C. splenius capitis muscle

D. sternohyoid muscle

E. longus capitis muscle

4. The patient complains of pain in the throat difficulty of a swallowing and a fever up to 39,5C. The doctor has established the diagnosis: a retropharyngeal abscess, after the examination. What interfascial spaces the purulent inflammation can be spread to?

A. Anterior mediastinum

B. posterior mediastinum

C. suprasternal interfascial space of a neck

D. anterior fascial space of a neck

E. posterior fascial space of a neck

5.The abscess is detected in the posterior wall of a pharynx in the patient after the examination. What is the most probable way the process spreading?

A. Through the retrovisceral space to the a posterior mediastinum

B. Through the retrovisceral space to the anterior mediastinum

C. Through the previsceral space to the a posterior mediastinum

D. Through the previsceral space to the anterior mediastinum

E. Through the interaponeurotic space to the a posterior mediastinum
NEXT TOPIC: MUSCLES AND FASCIAE OF THORACIC CAGE. DIAPHRAGM

