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Methodical Instruction for LESSON №  29 (2 hours)
Theme: MUSCLES AND FASCIAE OF THORACIC CAGE. DIAPHRAGM

Professional orientation for students: Muscles of the chest are divided on superficial and deep, thus performing various functions. The basic functions of superficial muscles of the chest are influences on shoulder joint directly (the major pectoral muscle) or indirectly through bones of shoulder girdle (a minor pectoral muscle), and participation in forced inspiration (the major and minor pectoral muscles, anterior serratus and subclavial). Autochthonous muscles are only respiratory muscles.

Thoracoabdominal muscle or diaphragm formed by the thin muscular plate carries out only respiratory function, actively working in abdominal type of breathing.

The knowledge of muscles of these groups is necessary for correct comprehension of biomechanics of joints of shoulder girdle, and also for comprehension of briefing act (slow and forced) and are used in clinic by doctors of various specialities.

Aim:  To study the development, location and function of the muscle of thorax and back. To study structure of diaphragm, feature of foramens and fissures for passage of internal organs, large vessels and nervous trunks. To teach students to find on natural preparation the muscles and fascias of chest, muscles and a fascias of the back, correctly describe their functions. To find the parts of diaphragm.

The student should  know:

- Latin terminology of the theme;

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

- proper chest muscles: origin, insertion, functions;

- fascia of the thorax;

- structure and function of diaphragm.

The student should  be able to name and show:

- chest muscles attaching to bones of upper limb;

- proper chest muscles;

- fascia of the thorax;

- parts and foramina of diaphragm.

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.

Content of topic
Muscles of the thorax subdivide into superficial and proper (deep) groups.

Pectoral Musculature 

1. Pectoralis major · Origin: 1.  medial 1/3 of clavicle 2.  anterior aspect of manubrium & length of body of sternum 3.  cartilaginous attachments of upper 6 ribs 4.  external oblique's aponeurosis · Insertion: 1.  lateral lip of bicipital groove to the crest of the greater tubercle 2.  clavicular fibers insert more distally; sternal fibers more proximally · Action: 1.  adducts humerus 2.  medially rotates humerus 3.  flexion of the arm from extension (clavicular portion) · Blood: 1.  pectoralis branch of thoracoacromial artery (runs with lateral pec. nerve) 2.  lateral thoracic artery (lesser supply, and runs with medial pectoral nerve) · Nerve: 1.  lateral pectoral nerve, C5,6,7 to clavicular portion 2.  medial pectoral nerve, C8,T1 to sternal portion 

2. Pectoralis minor · Origin: outer surface of ribs 2-5 or 3-5 or 6 · Insertion: medial aspect of coracoid process of the scapula · Action: 1.  depresses & downwardly rotates the scapula 2.  assists in scapular protraction from a retracted position 3.  stabilizes the scapula · Blood: lateral thoracic artery · Nerve: medial pectoral nerve, C8,T1 

3. Subclavius · Origin: first rib about the junction of bone and cartilage · Insertion: lower surface of clavicle · Action: assists in stabilizing the clavicle · Blood: clavicular branch of thoracoacromial artery · Nerve: nerve to the subclavius, C5,6 

4. Serratus anterior · Origin: fleshy slips from the outer surface of upper 8 or 9 ribs · Insertion: costal aspect of medial margin of the scapula · Action: 1.  protract scapula 2.  stabilize scapula 3.  assists in upward rotation · Blood: 1.  lateral thoracic artery supplies the upper part 2.  thoracodorsal artery supplies the lower part · Nerve: long thoracic nerve, C5,6,7 Follow muscles belong to Proper (deep) group of the thorax: 1. External intercostal muscles elevate the ribs 2. Internal intercostal muscles lower ribs 3. Subcostal muscles lower the ribs 4. Transversus thoracis muscles lower the ribs 

5. Levators costarum (short and long). They originatefrom cervical and thoracic vertebrae, inserte to ribs. Action: elevates ribs.

Diaphragm - muscular and tendon organ that separates thoracic and abdominal cavities. It has muscular portion and the tendon. Muscular part is divided into three parts: sternal part, costal and lumbar parts. There are weak places where diaphragmatic hernia can be happen – lubocostal and sternocostal tringles. The diaphragm is the dome-shaped sheet of muscle that separates the chest from the abdomen. It is attached to the spine, ribs and sternum and plays a very important role in the breathing process. The lungs are enclosed in a kind of cage in which the ribs form the sides and the diaphragm, an upwardly arching sheet of muscle, forms the floor. When we breathe, the diaphragm is drawn downward until it is flat. At the same time, the muscles around the ribs pull them up like a hoop skirt. The chest cavity becomes deeper and larger, making more air space.

The muscle fibers of the diaphragm converge on the central tendon, which is a thick, flat plate of dense fibers. There are openings in the diaphragm for the esophagus (esophageal hiatus), the phrenic nerve (which controls the movements of the diaphragm to produce breathing), and the aorta (aortic hiatus) and vena cava blood vessels (foramen venae cavae inferioris), which lead to and from the heart. When air is drawn into the lungs, the muscles in the diaphragm contract, pulling the central tendon down. This enlarges the chest, and air then passes into the lungs to fill the larger space. The diaphragm sometimes contracts involuntarily because the controlling nerves are irritated by eating too fast (or for some other reason). At this time, if air is inhaled, the space between the vocal cords at the back of the throat close suddenly, producing the clicking noise we call "hiccups." Breathing The diaphragm contracts and moves downward elongating the thoracic cavity while the external intercostal muscles contract widening the thoracic cavity causing air to fill the lungs through suction (inspiration). The diaphragm and external intercostal then relax, decreasing the thorax size and reducing lung capacity forcing air out of the lungs (expiration).

Methodology of Practical Class 
Work 1. On the tablet, museum specimens study superficial muscles of the chest, their structure, function and fascia that they cover.

Work 2. On the tablet, museum specimens study chest muscles, their structure, function and fascia that they cover.

Work 3. On museum specimens, models study the structure and weaknesses of the diaphragm.

The program of independent work.

	Training tasks
	Concrete definition of tasks

	1. To study superficial and deep muscles of the chest, the diaphragm.
	1. To find and show superficial (greater and lesser pectoral, subclavius, anterior serratus, levator costae) muscles and deep (external, internal and the most internal intercostal, subcostal, transverse) muscles of the chest. To show their points of fixation, to determine their functions.

	2. To study structure of diaphragm.
	1. To find parts of diaphragm.

2. To find foramens, fissure and triangles of the diaphragm.

	3. To study fascias of the chest.
	1. To find fascias of the chest.


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. The diagnosis of diaphragmatic hernia has been put to the patient. What are the weak spots distinguished in a diaphragm?

A. lumbar part

B. tendinous center

C. Sternocostal and sternolumbar triangles

D. sternolumbar and lumbocostal triangles

E. Sternocostal and lumbocostal triangles


2.  What are the superficial muscles of a chest?

A. Transverse muscle of thorax, external intercostal

B. Major pectoral, minor pectoral

C. Transverse muscle of thorax, subcostal, greater pectoral, lesser pectoral

D. Subclavian, anterior serratus muscle


3.  What are deep (proper) muscles of a chest?

A. External intercostal, internal intercostal, subcostal, transverse muscle of a thorax

B. Anterior serratus, internal intercostal, subcostal, lesser pectoral

C. Transverse muscle of thorax, subclavian, levator costae muscles

D. External intercostal, subclavian, internal intercostal


4.  What muscles participate in slow inspiration?

A. External intercostal

B. Internal intercostal

C. Major and  minor pectoral

D. Subcostal


5.   What muscles participate in slow exspiration?

A. External intercostal

B. Internal intercostal

C. Subcostal

D. Scalene


6.   What muscles participate in forced inspiration?

A. Internal intercostal

B. Rhomboid

C. Subcostal

D. Major and  minor pectoral


7.  What are the parts of a diaphragm?

A. Lumbar, costal, sternal

B. Vertebral, costal

C. Costal, sternal

D. Thoracic, costal, sternal

Questions for final control:

1. Give classification of muscles of the chest.

2. What muscles of the chest have an effect on joints of shoulder girdle?

3. Name the autochthonous muscles of the chest and their functions.

4. List muscles of the first layer of superficial muscles of the back, their origin, insertion, functions.

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

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

7. What practical value has the lumbar triangle?

8. What are the parts of diaphragm?

9. What weak places are in diaphragm, their practical value?

10. What foramens are present in diaphragm, their purpose? What fascias of thorax are distinguished?

11. Tests and clinical tasks on theme.
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