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Methodical Instruction for LESSON №  25 (2 hours)
Theme: MUSCLES AND FASCIAE OF THE BACK
Professional orientation for students: Muscles of the back have various developmental origin (autochthonous, visceral, trunkopetal), are arranged in 2 layers (superficial and deep) and carry out various functions: 1) cause to move bones of shoulder girdle and upper extremity; 2) move the trunk to fixed lower limbs; 3) provide movement of vertebral column and head; 4) take part in respiration. They are surrounded with fascias, and deep muscles are incorporated in the closed osteofibrous sheath. Therefore the knowledge of back muscles is necessary for traumatologists, surgeons and doctors of other specialities for correct and complete treatment of patients.

Aim: To study the development, location and function of the muscle of back. To teach students to find on natural preparation the muscles and fascias and  muscles of the back, correctly describe their functions. 

The student should  know:

- Latin terminology of the theme;

- classification of back muscles on development;

- classification of back muscles on location and shape;

- back muscles: their name, origin, insertion, functions;

- fascia of the back;

- chest muscles attaching to bones of upper limb: their structure and function;


The student should  be able to name and show:

- superficial muscles of back;

- deep muscles of back: long and short;

- back fascia;

Questions of initial level:

1. Development of muscles.
2. Function of skeletal muscles.

3. Shape of skeletal muscles.

4. Classification of muscles.

5. Parts of muscles.

6. Biomechanics of muscles.

7. Auxiliary apparatus of the muscles.

8. Structure of trunk bones, their connections.

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

THE PLAN OF DESCRIPTION OF MUSCLE:

1. Name of muscle (English, Latin).

2. Source of development.

3. Points of fixation (origin, insertion).

4. Function of muscle.

5. Synergists and antagonists.

Content of topic

THE MUSCLES are connected with the bones, cartilages, ligaments, and skin, either directly, or through the intervention of fibrous structures called tendons or aponeuroses. Where a muscle is attached to bone or cartilage, the fibers end in blunt extremities upon the periosteum or perichondrium, and do not come into direct relation with the osseous or cartilaginous tissue. Where muscles are connected with its skin, they lie as a flattened layer beneath it, and are connected with its areolar tissue by larger or smaller bundles of fibers, as in the muscles of the face. The muscles vary extremely in their form. In the limbs, they are of considerable length, especially the more superficial ones; they surround the bones, and constitute an important protection to the various joints. In the trunk, they are broad, flattened, and expanded, and assist in forming the walls of the trunk cavities. Hence the reason of the terms, long, broad, short, etc., used in the description of a muscle.

There is considerable variation in the arrangement of the fibers of certain muscles with reference to the tendons to which they are attached. In some muscles the fibers are parallel and run directly from their origin to their insertion; these are quadrilateral muscles, such as the Thyreohyoideus. A modification of these is found in the fusiform muscles, in which the fibers are not quite parallel, but slightly curved, so that the muscle tapers at either end; in their actions, however, they resemble the quadrilateral muscles.

The Direction of the Muscle Pull.—In those muscles where the fibers always run in a straight line from origin to insertion in all positions of the joint, a straight line joining the middle of the surface of origin with the middle of the insertion surface will give the direction of the pull. If, however, the muscle or its tendon is bent out of a straight line by a bony process or ligament so that it runs over a pulley-like arrangement, the direction of the muscle pull is naturally bent out of line. The direction of the pull in such cases is from the middle point of insertion to the middle point of the pulley where the muscle or tendon is bent. Muscles or tendons of muscles which pass over more than one joint and pass through more than one pulley may be resolved, so far as the direction of the pull is concerned, into two or more units or single-joint muscles  (Fig. 362). The tendons of the Flexor profundus digitorum, for example, pass through several pulleys formed by fibrous sheaths. The direction of the pull is different for each joint and varies for each joint according to the position of the bones. The direction is determined in each case, however, by a straight line between the centers of the pulleys on either side of the joint  (Fig. 363). The direction of the pull in any of the segments would not be altered by any change in the position or origin of the muscle belly above the proximal pulley.

The Action of the Muscle Pull on the Tendon.—
Superficial Back Musculature 1. Trapezius ·  Origin: 1. external occipital protuberance  along the medial sides of the superior nuchal line 3. ligamentum nuchae (surrounding the cervical spinous processes) 4. spinous processes of C1-T12 ·  Insertion: 1. posterior, lateral 1/3 of clavicle 2. acromion 3. superior spine of scapula ·  Action: 1. elevates scapula 2. upward rotation of the scapula (upper fibers) 3. downward rotation of the scapula (lower fibers) 4. retracts scapula ·  Blood: transverse cervical artery ·  Nerve: 1. spinal Accessory (XI) (efferent or motor fibers) 2. ventral ramii of C3 & C4 (afferent or sensory fibers) 2. Latissimus dorsi ·  Origin: 1. spinous process of T7-L5 2. upper 2-3 sacral segments 3. iliac crest 4. lower 3 or 4 Ribs ·  Insertion: lateral lip of the intertubercular groove ·  Action: 1. adduction of humerus 2. medial rotation of the humerus 3. extension from flexed position 4. downward rotation of the scapula ·  Blood: thoracodorsal artery ·  Nerve: thoracodorsal nerve, C6,7,8 3. Rhomboid major ·  Origin: 1. spinous processes of T2-T5 2. supraspinous ligament ·  Insertion: medial scapula from the scapular spine to the inferior angle ·  Action: retract scapula ·  Blood: 1. deep branch of transverse cervical artery, OR 2. dorsal scapular artery ·  Nerve: dorsal scapular nerve, C5 4. Rhomboid minor ·  Origin: 1. spinous process of C7 & T1 2. ligamentum nuchae 3. supraspinous ligament ·  Insertion: medial margin of the scapula at the medial angle ·  Action: retract scapula ·  Blood: 1. deep branch of transverse cervical artery, OR 2. dorsal scapular artery ·  Nerve: dorsal scapular nerve, C5, [C4] 5. Levator scapulae ·  Origin: transverse processes of C1-C3 or C4 ·  Insertion: superior angle of scapula toward the scapular spine ·  Action: 1. elevates the scapula 2. extends and/or laterally flexes the head ·  Blood: transverse cervical artery ·  Nerve: 1. nerves off cervical plexus, C3,4 2. dorsal scapular nerve, C5 6. Serratus posterior superior ·  Origin: vertebrae C7-Th2 ·  Insertion: 2-5 ribs ·  Action: 1. elevates ribs ·  Blood: 1. posterior intercostal art., deep cervical artery upper part ·  Nerve: intercostal nernes, Th1-Th4 7. Serratus posterior inferior ·  Origin: vertebrae Th11-L2 ·  Insertion: 8 - 12 ribs ·  Action: 1. depresses the ribs ·  Blood: posterior intercostal arteries ·  Nerve: intercostal nernes, Th9-Th12       Deep Back Musculature 1. Splenius capitis ·  Origin: 1. lower portion of ligamentum nuchae 2. spinous processes of C3-T3(4) ·  Insertion: 1. superior nuchal line 2. mastoid process of temporal bone ·  Action: 1. bilateral contraction: extend head & neck 2. unilateral contraction: rotate and laterally bend head & neck to the contracted (same) side ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves 2. Splenius cervicis ·  Origin: spinous process of T3-T6 ·  Insertion: posterior tubercles of transverse processes of C2-C4 ·  Action: 1. bilateral contraction: extend head & neck 2. unilateral contraction: rotate and laterally bend head & neck to the contracted (same) side ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves 3. Erector Spinae Muscles: Iliocostalis lumborum ·  Origin: common tendinous origin: (same for all lower erector spinae) 1. sacrum 2. iliac crest 3. spinous processes of lower thoracic & most lumbar vertebrae ·  Insertion: lower border of angles of ribs (5)6-12 ·  Action: (same for all erector spinae) 1. bilateral: a.  extension of vertebral column b. maintenance of erect posture c.  stabilization of vertebral column during flexion, acting in contrast to abdominal muscles and the action of gravity 2. unilateral: a.  lateral bend to same side b. rotation to same side c.  opposite muscles contract eccentrically for stabilization ·  Blood: muscular branches of the aorta  Nerve: dorsal rami of spinal nerves Iliocostalis thoracis ·  Origin: upper border of ribs 6-12 (medial to I. lumborum's insertion.) ·  Insertion: lower border of angles of ribs 1-6 (sometimes transverse process of C7) ·  Action: (same for all erector spinae) ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Iliocostalis cervicis ·  Origin: angles of ribs 1-6 ·  Insertion: transverse processes of C4-C6 ·  Action: (same for all erector spinae) ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Longissimus thoracis ·  Origin: common tendinous origin: (same for all lower erector spinae) 1. sacrum 2. iliac crest 3. spinous processes of lower thoracic & most lumbar vertebrae ·  Insertion: 1. transverse processes of all thoracic vertebrae 2. all ribs between tubercles and angles 3. transverse processes of upper lumbar vertebrae ·  Action: (same for all erector spinae) 1. bilateral: a.  extension of vertebral column b. maintenance of erect posture (pneumonic = I Like Standing) c.  stabilization of vertebral column during flexion, acting in contrast to abdominal muscles and the action of gravity 2. unilateral: a.  lateral bend to same side b. rotation to same side c.  opposite muscles contract eccentrically for stabilization ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Longissimus cervicis ·  Origin: transverse processes of T1-T5(6) ·  Insertion: transverse processes of C2-C6 ·  Action: (same for all erector spinae) ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Longissimus capitis ·  Origin: 1. transverse and articular processes of middle and lower cervical vertebrae 2. transverse processes of upper thoracic vertebrae ·  Insertion: posterior aspect of mastoid process of temporal bone ·  Action: (same for all erector spinae) ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Spinalis thoracis ·  Origin: common tendinous origin: (same for all lower erector spinae) 1. sacrum 2. iliac crest 3. spinous processes of lower thoracic & most lumbar vertebrae ·  Insertion: spinous processes T3(4)-T8(9) ·  Action: (same for all erector spinae) 1. bilateral: a.  extension of vertebral column b. maintenance of erect posture (pneumonic = I Like Standing) c.  stabilization of vertebral column during flexion, acting in contrast to abdominal muscles and the action of gravity 2. unilateral: a.  lateral bend to same side b. rotation to same side c.  opposite muscles contract eccentrically for stabilization ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Spinalis cervicis ·  Origin: spinous processes of C6-T2 ·  Insertion: spinous processes of C2 (and possibly extend to C3 or C4) ·  Action: (same for all erector spinae) ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Spinalis capitis ·  Origin: spinous processes of lower cervical & upper thoracic vertebrae ·  Insertion: between superior & inferior nuchal lines of occipital bone ·  Action: (same for all erector spinae) ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves 4. Transversospinal Muscles Semispinalis thoracis ·  Origin: transverse processes of T6-T12 vertebrae ·  Insertion: spinous processes of upper thoracic & lower cervical vertebrae ·  Action: 1. bilaterally extends vertebral column, especially head and neck 2. controls lateral flexion to side opposite contraction (eccentric for stability) 3. maintains head posture ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Semispinalis cervicis ·  Origin: transverse processes of T1-T6 vertebrae and can go down to lower thoracic ·  Insertion: spinous processes of C2-T5(6) ·  Action: 1. bilaterally extends vertebral column, especially head and neck 2. controls lateral flexion to side opposite contraction (eccentric for stability) 3. maintains head posture ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Semispinalis capitus ·  Origin: 1. transverse processes of T1-T6 2. articular processes of C4-C7 ·  Insertion: between superior & inferior nuchal lines of occipital bone ·  Action: 1. bilaterally extends vertebral column, especially head and neck 2. controls lateral flexion to side opposite contraction (eccentric for stability) 3. maintains head posture ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Multifidus ·  Origin:   cervical region: from articular processes of lower cervical vertebrae   thoracic region: from transverse processes of all thoracic vertebrae   lumbar region: 1. lower portion of dorsal sacrum 2. PSIS 3. deep surface of tendenous origin of erector spinae 4. mamillary processes of all lumbar vertebrae ·  Insertion: spinous process of all vertebrae extending from L5 - C2 (skipping 1-3 segments) ·  Action: 1. bilaterally extends vertebral column 2. controls lateral flexion to side opposite contraction (eccentric for stability) 3. unilaterally rotate vertebral bodies (column) to opposite side ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Long rotators ·  Origin: transverse process of one vertebra ·  Insertion: skips one vertebra to insert on the base of spinous process of vertebra above ·  Action: 1. rotate to opposite side 2. bilateral extension ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Short rotators ·  Origin: transverse process of one vertebra ·  Insertion: base of spinous process of vertebra immediately above ·  Action: 1. rotate to opposite side 2. bilateral extension ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves Segmental Muscles: 5. Interspinalis ·  Origin: spinous processes of each vertebra ·  Insertion: to the spinous process of vertebra immediately above ·  Action: extension of the vertebrae segments ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves 6. Intertransversi ·  Origin: (A to A and B to B)   cervical region: A. from the anterior tubercle of transverse process B. from the posterior tubercle of transverse process   thoracic region: (poorly developed)   lumbar region: A. lateral aspect of the transverse process B. mamillary process ·  Insertion:   cervical region:   to the anterior tubercle immediately above   to the posterior tubercle immediately above   thoracic region: (poorly developed)   lumber region:   lateral aspect of the transverse process immediately above B. to the accessory process on the vertebra immediately above ·  Action: 1. laterally flexes each respective pair of vertebrae 2. (also eccentric muscle contraction provides stability) ·  Blood: muscular branches of the aorta ·  Nerve: dorsal rami of spinal nerves 7. Levators costarum (short and long) ·  Origin: cervical and thoracic vertebrae ·  Insertion: ribs ·  Action: elevates ribs ·  Blood: posterior intercostal artaries ·  Nerve: intercostal nernes, C8 - Th1-Th10 8. Suboccipital Musculature Obliquus capitis inferior • Origin: spinous process of axis (C2) • Insertion: transverse process of atlas (C1) • Action: rotates the head to the contracted side • Blood: muscular branches of vertebral artery • Nerve: suboccipital nerve, (dorsal rami C1) Obliquus capitis superior • Origin: transverse process of atlas (C1) • Insertion: between superior and inferior nuchal line of occiput • Action: 1.bilaterally extends the head 2.laterally flexes to the contracted side • Blood: muscular branches of vertebral artery • Nerve: suboccipital nerve, (dorsal rami C1) Rectus capitis posterior major • Origin: spinous process of axis (C2) • Insertion: inferior nuchal line (lateral to minor) • Action: 1.bilaterally extends the head 2.rotates the head to the contracted side • Blood: muscular branches of vertebral artery • Nerve: suboccipital nerve, (dorsal rami C1) Rectus capitis posterior minor • Origin: posterior tubercle of atlas (C1) • Insertion: inferior nuchal line (adjacent to midline) • Action: bilaterally extends the head • Blood: muscular branches of vertebral artery • Nerve: suboccipital nerve, (dorsal rami C1) They differ some regions in back: vertebral region, sacral region, scapular region, subscapular region, and lumbar region.

Methodology of Practical Class 
Basing on museal specimens study the structure, function and the surface of the back muscles and fascia.

Using tablets and museum specimens study the structure and function of the deep back muscles and their fascia.

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study superficial and deep muscles of the back.
	1. To find trapezius, latissimus dorsi, major and minor rhomboid muscles, levator scapulae muscle, superior and inferior serratus muscles, erector spinae muscle, posterior and anterior intertransverse muscles of the neck, lumbar medial and lateral intertransverse muscles, transversospinalis muscle.

	2. Natural preparation of the muscles of back.
	1. To make layer-by-layer preparation of superficial and deep muscles of the back.


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. Which of the deep (autochthonous) back muscles (musculi dorsi profundi) are in the gutters between the spinous and transverse processes (processus spinosus et transversus) angles and edges (angulus costae)?
 A. lateral and medial muscle tracts 

B. lower and medial muscle tracts
C. upper and medial muscle tracts
D. lateral and medial muscle tracts 

E. and far lateral muscle tracts
2. What is the edge of the trapezius muscle (musculus trapezius) which forms the medial auscultation border triangle? 

A. upper edge
 B. lower side edge 

C. lower edge 

D. upper side edge 

E. lateral edge
 3. The victim has stab wound at the lower part of the back wall of the axillary fossa. Which muscles are damaged ? 

A. - deltoid muscle; 

B. - supraspinate muscle; 

C. - The latissimus dorsi muscle;
 D. - triceps shoulder;
 E. - A pectoralis major muscle.

4. Conductor of the orchestra cannot get out of his coat pocket handkerchief.

Which muscle does not perform its function? 

A. deltoid muscle; 

B. trapezius muscle; 

C. rhomboid muscle; 

D.latissimus dorsi muscle; 

E.. pectoralis major

5. After a brain haemorrhage of injured person developed paralysis of some back muscles. This function is disrupted by extensionlumbar spinae. What muscles are being affected? 

A. Large waist lumbar muscle 

B. widest back muscle 

C. The muscle that straightens the spine.

D. trapezius muscle.

E. Square loin 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. List muscles of the first layer of superficial muscles of the back, their origin, insertion, functions.

2. List muscles of the second layer of superficial muscles of the back, their origin, insertion, functions.

3. Show posterior superior and inferior serrate muscles, places of their origin and insertion, specify their functions.

4. Name muscles of the back - synergists of the act of inspiration.

5. Name muscles of the back - antagonists of the act of inspiration.

6. Name muscles of the back - synergists of the act of expiration.

7. Name muscles of the back - antagonists of the act of expiration.

8. Deep muscles of the back - their classification, structure, functions.

9. List suboccipital muscles, name their function.

10. What muscles keep the trunk in erect position?

11. Name fascias of the back.

12. What practical value has the lumbar triangle?

Tests and situational tasks:

1.The young male patient has felt acute pain in muscles of a back after the active pulling up on a crossbeam. The pain during the attempts of movement by the upper extremity and limiting of such functions as an adduction and an extension of the upper arm, rotation of the upper arm inside were found after the examination. What muscle stretching has taken place most likely?

A. M. Latissimus dorsi

B. M. Levator scapulae

C. M. Romboideus major

D. M. Trapezius

E. M. Subscapularis

2, The massage of a muscle antagonist to abduction is necessary because the difficult abduction of an arm. What muscle's region massage will the doctor prescribe?

A. brachial muscle

B. Deltoid muscle

C. latissimus dorsi muscle

D. trapezius muscle

E. biceps brachii muscle

3. The conductor of an orchestra cannot get a handkerchief from a back pocket of trousers. What muscle does not carry out the function?

A. Rhomboid muscle

B. Deltoid muscle

C. Latissimus dorsi muscle

D. Pectoralis major muscle

E. Trapezius muscle

4. The effects of paralysis of some muscles of a back have developed after a cerebral stroke in a patient. Thus the function of extension of vertebral column in the lumbar part was broken. What muscles have suffered after a cerebral stroke?

A. Erector spinae muscle

B. trapezius muscle

C. Latissimus dorsi muscle

D. quadratus lumborum muscle

E. psoas major muscle

NEXT TOPIC: MUSCLES OF FACIAL EXPRESSION. THE MUSTICATORY MUSCLES. FASCIAE AND INTERFASCIAL SPACES OF THE HEAD
