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Systematic indications for seminar classes on the topic № 55: Bronchus, lungs.
Motivational characteristic of the topic:

During phylogenesis a diffusive breathing transforms by skin breathing and later - by branchiate breathing, and finally - by pulmonary breathing. Dirtying of outer environment and smoking affects badly to pulmonary breathing. That's why physical training, hygiene of work and housing workplaces have a considerable role in diseases prophylaxy of respiratory system (sharp respirator infections, sharp and chronic bronchitises, bronchial asthma, asthmatic status). Lungs open for influence of external environment, and so the respirator diseases are a serious problem for society. Disease of lungs (tuberculosis, pneumonia, tumour), and also cardiac insufficiency, liver cirrhosis, pancriatitis, the rheumatic diseases and oth. can be causes of pleura lesion, which have a name pleurisy. Knowledge of the lungs and pleura topography in norm helps to determine diseases, which change the auscultation and percussion pictures. There are very actually for practical doctor.

Aims of the classes:

To study the structure, topography and function of bronchus and lungs.
The student must be able to demonstrate:

1. Show on the lungs preparates: the left and right lung; anterior, posterior, inferior edges; phrenic, and the medial edge surface;

2. show on the corpse with open chest cavity : parietal pleura, its parts, pleural sinuses.

3. Demonstrate on the skeleton the limits of lungs.

4. Holotopy and skeletopy of the lungs.

7. Analysis of X-ray examination, CT and MRI of the chest.

The student must know:

The Right Bronchus (bronchus dexter), wider, shorter, and more vertical in direction than the left, is about 2.5 cm. long, and enters the right lung nearly opposite the fifth thoracic vertebra. The azygos vein arches over it from behind; and the right pulmonary artery lies at first below and then in front of it. About 2 cm. from its commencement it gives off a branch to the upper lobe of the right lung. This is termed the eparterial branch of the bronchus, because it arises above the right pulmonary artery. The bronchus now passes below the artery, and is known as the hyparterial branch; it divides into two branches for the middle and lower lobes.

The Left Bronchus (bronchus sinister) is smaller in caliber but longer than the right, being nearly 5 cm. long. It enters the root of the left lung opposite the sixth thoracic vertebra. It passes beneath the aortic arch, crosses in front of the esophagus, the thoracic duct, and the descending aorta, and has the left pulmonary artery lying at first above, and then in front of it. The left bronchus has no eparterial branch, and therefore it has been supposed by some that there is no upper lobe to the left lung, but that the so-called upper lobe corresponds to the middle lobe of the right lung.

The further subdivisions of the bronchi will be considered with the anatomy of the lung.

If a transverse section be made across the trachea a short distance above its point of bifurcation, and a bird’s-eye view taken of its interior the septum placed at the bottom of the trachea and separating the two bronchi will be seen to occupy the left of the median line, and the right bronchus appears to be a more direct continuation of the trachea than the left, so that any solid body dropping into the trachea would naturally be directed toward the right bronchus. This tendency is aided by the larger diameter of the right tube as compared with its fellow. This fact serves to explain why a foreign body in the trachea more frequently falls into the right bronchus.

Structure.—The trachea and extrapulmonary bronchi are composed of imperfect rings of hyaline cartilage, fibrous tissue, muscular fibers, mucous membrane, and glands.

The cartilages of the trachea vary from sixteen to twenty in number: each forms an imperfect ring, which occupies the anterior two-thirds or so of the circumference of the trachea, being deficient behind, where the tube is completed by fibrous tissue and unstriped muscular fibers. The cartilages are placed horizontally above each other, separated by narrow intervals. They measure about 4 mm. in depth and 1 mm. in thickness. Their outer surfaces are flattened in a vertical direction, but the internal are convex, the cartilages being thicker in the middle than at the margins. Two or more of the cartilages often unite, partially or completely, and they are sometimes bifurcated at their extremities. They are highly elastic, but may become calcified in advanced life. In the right bronchus the cartilages vary in number from six to eight; in the left, from nine to twelve. They are shorter and narrower than those of the trachea, but have the same shape and arrangement. The peculiar tracheal cartilages are the first and the last.

The first cartilage is broader than the rest, and often divided at one end; it is connected by the cricotracheal ligament with the lower border of the cricoid cartilage, with which, or with the succeeding cartilage, it is sometimes blended.

The last cartilage is thick and broad in the middle, in consequence of its lower border being prolonged into a triangular hook-shaped process, which curves downward and backward between the two bronchi. It ends on each side in an imperfect ring, which encloses the commencement of the bronchus. The cartilage above the last is somewhat broader than the others at its center.

The Fibrous Membrane.—The cartilages are enclosed in an elastic fibrous membrane, which consists of two layers; one, the thicker, passing over the outer surface of the ring, the other over the inner surface: at the upper and lower margins of the cartilages the two layers blend together to form a single membrane, which connects the rings one with another. They are thus invested by the membrane. In the space behind, between the ends of the rings, the membrane forms a single layer.

The muscular tissue consists of two layers of non-striated muscle, longitudinal and transverse. The longitudinal fibers are external, and consist of a few scattered bundles. The transverse fibers (Trachealis muscle) are internal, and form a thin layer which extends transversely between the ends of the cartilages.

Mucous Membrane.—The mucous membrane is continuous above with that of the larynx, and below with that of the bronchi. It consists of areolar and lymphoid tissue, and presents a well-marked basement membrane, supporting a stratified epithelium, the surface layer of which is columnar and ciliated, while the deeper layers are composed of oval or rounded cells. Beneath the basement membrane there is a distinct layer of longitudinal elastic fibers with a small amount of intervening areolar tissue. The submucous layer is composed of a loose mesh-work of connective tissue, containing large bloodvessels, nerves, and mucous glands; the ducts of the latter pierce the overlying layers and open on the surface.

Vessels and Nerves.—The trachea is supplied with blood by the inferior thyroid arteries. The veins end in the thyroid venous plexus. The nerves are derived from the vagus and the recurrent nerves, and from the sympathetic; they are distributed to the Trachealis muscles and between the epithelial cells.

The Lungs

(Pulmones)
The lungs are the essential organs of respiration; they are two in number, placed one on either side within the thorax, and separated from each other by the heart and other contents of the mediastinum. The substance of the lung is of a light, porous, spongy texture; it floats in water, and crepitates when handled, owing to the presence of air in the alveoli; it is also highly elastic; hence the retracted state of these organs when they are removed from the closed cavity of the thorax. The surface is smooth, shining, and marked out into numerous polyhedral areas, indicating the lobules of the organ: each of these areas is crossed by numerous lighter lines.

At birth the lungs are pinkish white in color; in adult life the color is a dark slaty gray, mottled in patches; and as age advances, this mottling assumes a black color. The coloring matter consists of granules of a carbonaceous substance deposited in the areolar tissue near the surface of the organ. It increases in quantity as age advances, and is more abundant in males than in females. As a rule, the posterior border of the lung is darker than the anterior.

The right lung usually weighs about 625 gm., the left 567 gm., but much variation is met with according to the amount of blood or serous fluid they may contain. The lungs are heavier in the male than in the female, their proportion to the body being, in the former, as 1 to 37, in the latter as 1 to 43.

Each lung is conical in shape, and presents for examination an apex, a base, three borders, and two surfaces.
The apex (apex pulmonis) is rounded, and extends into the root of the neck, reaching from 2.5 to 4 cm. above the level of the sternal end of the first rib. A sulcus produced by the subclavian artery as it curves in front of the pleura runs upward and lateralward immediately below the apex.

The base (basis pulmonis) is broad, concave, and rests upon the convex surface of the diaphragm, which separates the right lung from the right lobe of the liver, and the left lung from the left lobe of the liver, the stomach, and the spleen. Since the diaphragm extends higher on the right than on the left side, the concavity on the base of the right lung is deeper than that on the left. Laterally and behind, the base is bounded by a thin, sharp margin which projects for some distance into the phrenicocostal sinus of the pleura, between the lower ribs and the costal attachment of the diaphragm. The base of the lung descends during inspiration and ascends during expiration.

Surfaces.—The costal surface (facies costalis; external or thoracic surface) is smooth, convex, of considerable extent, and corresponds to the form of the cavity of the chest, being deeper behind than in front. It is in contact with the costal pleura, and presents, in specimens which have been hardened in situ, slight grooves corresponding with the overlying ribs.

The mediastinal surface (facies mediastinalis; inner surface) is in contact with the mediastinal pleura. It presents a deep concavity, the cardiac impression, which accommodates the pericardium; this is larger and deeper on the left than on the right lung, on account of the heart projecting farther to the left than to the right side of the median plane. Above and behind this concavity is a triangular depression named the hilum, where the structures which form the root of the lung enter and leave the viscus. These structures are invested by pleura, which, below the hilus and behind the pericardial impression, forms the pulmonary ligament. On the right lung, immediately above the hilus, is an arched furrow which accommodates the azygos vein; while running upward, and then arching lateralward some little distance below the apex, is a wide groove for the superior vena cava and right innominate vein; behind this, and nearer the apex, is a furrow for the innominate artery. Behind the hilus and the attachment of the pulmonary ligament is a vertical groove for the esophagus; this groove becomes less distinct below, owing to the inclination of the lower part of the esophagus to the left of the middle line. In front and to the right of the lower part of the esophageal groove is a deep concavity for the extrapericardiac portion of the thoracic part of the inferior vena cava. On the left lung immediately above the hilus, is a well-marked curved furrow produced by the aortic arch, and running upward from this toward the apex is a groove accommodating the left subclavian artery; a slight impression in front of the latter and close to the margin of the lung lodges the left innominate vein. Behind the hilus and pulmonary ligament is a vertical furrow produced by the descending aorta, and in front of this, near the base of the lung, the lower part of the esophagus causes a shallow impression.

Borders.—The inferior border (margo inferior) is thin and sharp where it separates the base from the costal surface and extends into the phrenicocostal sinus; medially where it divides the base from the mediastinal surface it is blunt and rounded.

The posterior border (margo posterior) is broad and rounded, and is received into the deep concavity on either side of the vertebral column. It is much longer than the anterior border, and projects, below, into the phrenicocostal sinus.

The anterior border (margo anterior) is thin and sharp, and overlaps the front of the pericardium. The anterior border of the right lung is almost vertical, and projects into the costomediastinal sinus; that of the left presents, below, an angular notch, the cardiac notch, in which the pericardium is exposed. Opposite this notch the anterior margin of the left lung is situated some little distance lateral to the line of reflection of the corresponding part of the pleura.

Fissures and Lobes of the Lungs.—The left lung is divided into two lobes, an upper and a lower, by an interlobular fissure, which extends from the costal to the mediastinal surface of the lung both above and below the hilus. As seen on the surface, this fissure begins on the mediastinal surface of the lung at the upper and posterior part of the hilus, and runs backward and upward to the posterior border, which it crosses at a point about 6 cm. below the apex. It then extends downward and forward over the costal surface, and reaches the lower border a little behind its anterior extremity, and its further course can be followed upward and backward across the mediastinal surface as far as the lower part of the hilus. The superior lobe lies above and in front of this fissure, and includes the apex, the anterior border, and a considerable part of the costal surface and the greater part of the mediastinal surface of the lung. The inferior lobe, the larger of the two, is situated below and behind the fissure, and comprises almost the whole of the base, a large portion of the costal surface, and the greater part of the posterior border.

The right lung is divided into three lobes, superior, middle, and inferior, by two interlobular fissures. One of these separates the inferior from the middle and superior lobes, and corresponds closely with the fissure in the left lung. Its direction is, however, more vertical, and it cuts the lower border about 7.5 cm. behind its anterior extremity. The other fissure separates the superior from the middle lobe. It begins in the previous fissure near the posterior border of the lung, and, running horizontally forward, cuts the anterior border on a level with the sternal end of the fourth costal cartilage; on the mediastinal surface it may be traced backward to the hilus. The middle lobe, the smallest lobe of the right lung, is wedge-shaped, and includes the lower part of the anterior border and the anterior part of the base of the lung.

The right lung, although shorter by 2.5 cm. than the left, in consequence of the diaphragm rising higher on the right side to accommodate the liver, is broader, owing to the inclination of the heart to the left side; its total capacity is greater and it weighs more than the left lung.

The Root of the Lung (radix pulmonis).—A little above the middle of the mediastinal surface of each lung, and nearer its posterior than its anterior border, is its root, by which the lung is connected to the heart and the trachea. The root is formed by the bronchus, the pulmonary artery, the pulmonary veins, the bronchial arteries and veins, the pulmonary plexuses of nerves, lymphatic vessels, bronchial lymph glands, and areolar tissue, all of which are enclosed by a reflection of the pleura. The root of the right lung lies behind the superior vena cava and part of the right atrium, and below the azygos vein. That of the left lung passes beneath the aortic arch and in front of the descending aorta; the phrenic nerve, the pericardiacophrenic artery and vein, and the anterior pulmonary plexus, lie in front of each, and the vagus and posterior pulmonary plexus behind each; below each is the pulmonary ligament.

The chief structures composing the root of each lung are arranged in a similar manner from before backward on both sides, viz., the upper of the two pulmonary veins in front; the pulmonary artery in the middle; and the bronchus, together with the bronchial vessels, behind. From above downward, on the two sides, their arrangement differs, thus:

On the right side their position is—eparterial bronchus, pulmonary artery, hyparterial bronchus, pulmonary veins, but on the left side their position is—pulmonary artery, bronchus, pulmonary veins. The lower of the two pulmonary veins, is situated below the bronchus, at the apex or lowest part of the hilus.

Divisions of the Bronchi.—Just as the lungs differ from each other in the number of their lobes, so the bronchi differ in their mode of subdivision.

The right bronchus gives off, about 2.5 cm. from the bifurcation of the trachea, a branch for the superior lobe. This branch arises above the level of the pulmonary artery, and is therefore named the eparterial bronchus. All the other divisions of the main stem come off below the pulmonary artery, and consequently are termed hyparterial bronchi. The first of these is distributed to the middle lobe, and the main tube then passes downward and backward into the inferior lobe, giving off in its course a series of large ventral and small dorsal branches. The ventral and dorsal branches arise alternately, and are usually eight in number—four of each kind. The branch to the middle lobe is regarded as the first of the ventral series.

The left bronchus passes below the level of the pulmonary artery before it divides, and hence all its branches are hyparterial; it may therefore be looked upon as equivalent to that portion of the right bronchus which lies on the distal side of its eparterial branch. The first branch of the left bronchus arises about 5 cm. from the bifurcation of the trachea, and is distributed to the superior lobe. The main stem then enters the inferior lobe, where it divides into ventral and dorsal branches similar to those in the right lung. The branch to the superior lobe of the left lung is regarded as the first of the ventral series.

Structure.—The lungs are composed of an external serous coat, a subserous areolar tissue and the pulmonary substance or parenchyma.

The serous coat is the pulmonary pleura; it is thin, transparent, and invests the entire organ as far as the root.

The subserous areolar tissue contains a large proportion of elastic fibers; it invests the entire surface of the lung, and extends inward between the lobules.

The parenchyma is composed of secondary lobules which, although closely connected together by an interlobular areolar tissue, are quite distinct from one another, and may be teased asunder without much difficulty in the fetus. The secondary lobules vary in size; those on the surface are large, of pyramidal form, the base turned toward the surface; those in the interior smaller, and of various forms. Each secondary lobule is composed of several primary lobules, the anatomical units of the lung. The primary lobule consists of an alveolar duct, the air spaces connected with it and their bloodvessels, lymphatics and nerves.

The intrapulmonary bronchi divide and subdivide throughout the entire organ, the smallest subdivisions constituting the lobular bronchioles. The larger divisions consist of: (1) an outer coat of fibrous tissue in which are found at intervals irregular plates of hyaline cartilage, most developed at the points of division; (2) internal to the fibrous coat, a layer of circularly disposed smooth muscle fibers, the bronchial muscle; and (3) most internally, the mucous membrane, lined by columnar ciliated epithelium resting on a basement membrane. The corium of the mucous membrane contains numerous elastic fibers running longitudinally, and a certain amount of lymphoid tissue; it also contains the ducts of mucous glands, the acini of which lie in the fibrous coat. The lobular bronchioles differ from the larger tubes in containing no cartilage and in the fact that the ciliated epithelial cells are cubical in shape. The lobular bronchioles are about 0.2 mm. in diameter.

Each bronchiole divides into two or more respiratory bronchioles, with scattered alveoli, and each of these again divides into several alveolar ducts, with a greater number of alveoli connected with them. Each alveolar duct is connected with a variable number of irregularly spherical spaces, which also possess alveoli, the atria. With each atrium a variable number (2–5) of alveolar sacs are connected which bear on all parts of their circumference alveoli or air sacs. (Miller.)

The alveoli are lined by a delicate layer of simple squamous epithelium, the cells of which are united at their edges by cement substance. Between the squames are here and there smaller, polygonal, nucleated cells. Outside the epithelial lining is a little delicate connective tissue containing numerous elastic fibers and a close net-work of blood capillaries, and forming a common wall to adjacent alveoli.
The fetal lung resembles a gland in that the alveoli have a small lumen and are lined by cubical epithelium. After the first respiration the alveoli become distended, and the epithelium takes on the characters described above.

Vessels and Nerves.—The pulmonary artery conveys the venous blood to the lungs; it divides into branches which accompany the bronchial tubes and end in a dense capillary net-work in the walls of the alveoli. In the lung the branches of the pulmonary artery are usually above and in front of a bronchial tube, the vein below.

The pulmonary capillaries form plexuses which lie immediately beneath the lining epithelium, in the walls and septa of the alveoli and of the infundibula. In the septa between the alveoli the capillary net-work forms a single layer. The capillaries form a very minute net-work, the meshes of which are smaller than the vessels themselves; their walls are also exceedingly thin. The arteries of neighboring lobules are independent of each other, but the veins freely anastomose.

The pulmonary veins commence in the pulmonary capillaries, the radicles coalescing into larger branches which run through the substance of the lung, independently of the pulmonary arteries and bronchi. After freely communicating with other branches they form large vessels, which ultimately come into relation with the arteries and bronchial tubes, and accompany them to the hilus of the organ. Finally they open into the left atrium of the heart, conveying oxygenated blood to be distributed to all parts of the body by the aorta.

The bronchial arteries supply blood for the nutrition of the lung; they are derived from the thoracic aorta or from the upper aortic intercostal arteries, and, accompanying the bronchial tubes, are distributed to the bronchial glands and upon the walls of the larger bronchial tubes and pulmonary vessels. Those supplying the bronchial tubes form a capillary plexus in the muscular coat, from which branches are given off to form a second plexus in the mucous coat; this plexus communicates with small venous trunks that empty into the pulmonary veins. Others are distributed in the interlobular areolar tissue, and end partly in the deep, partly in the superficial, bronchial veins. Lastly, some ramify upon the surface of the lung, beneath the pleura, where they form a capillary network.

The bronchial vein is formed at the root of the lung, receiving superficial and deep veins corresponding to branches of the bronchial artery. It does not, however, receive all the blood supplied by the artery, as some of it passes into the pulmonary veins. It ends on the right side in the azygos vein, and on the left side in the highest intercostal or in the accessory hemiazygos vein.

Nerves.—The lungs are supplied from the anterior and posterior pulmonary plexuses, formed chiefly by branches from the sympathetic and vagus. The filaments from these plexuses accompany the bronchial tubes, supplying efferent fibers to the bronchial muscle and afferent fibers to the bronchial mucous membrane and probably to the alveoli of the lung. Small ganglia are found upon these nerves.

Task for self-control of the initial level of knowledge:

1. Structure and topography of the lungs.

2. Bronchial and alveolar tree.

3. Structure acinus.

Control questions:

1. Describe trachea topography (holotopy, sceletotopy and syntopy).

2. On which level does trachea divide into two main bronchi?

3. Length of the trachea?

4. What is trachea wall structure?

5. On what level does main bronchus go from trachea?

6. Which differences are between right and left main bronchus?

7. Describe lungs topography (holotopy, sceletotopy and syntopy).

8. What lung surfaces do you know?

9. What lung margins do you know?

10. Which parts does lung have?

11. How many lobes do left and right lungs have?

12. What is the structure of lung gates?

13. What is the structure of lung root. Describe theirs topography.

14. What differences are between right and left lung’s root elements.

15. What is the structural and functional lung unit.

16. Structure of alveolar tree.

17. Describe a bronchial tree.

18. What is a lung segment?

Control of knowledge with the help of situational tasks.

A six-month child has disorder of breathing in position on the back. The palpation revealed a tumor on anterior wall of the trachea in the region of jugular notch of sternum, which spreads to anterior mediastinum. What organ can compress a trachea?

A. Thymus gland.

B. Thyroid gland.

C. Parathyroid glands.

D. Parathyroid lymphatic nodes.

E. Paratracheal lymphatic nodes.

The patient 10 years old was delivered in clinic after swallowed a groundnut the day before, with continuous cough and symptoms of disorder of breathing. The function of phonation is in norm. Where can this foreign body situate most probably?

A. Left main bronchus.

B. Right main bronchus.

C. Trachea.

D. Vestiburlar folds.

E. Vocal folds.

During the lungs investigation a doctor inserted the bronchoscope into the one of lobar bronchus and saw that it divides into two segmental bronchi. What lobe of lung did a doctor provide manipulation in?

A. In the superior lobe of right lung.

B. In the middle lobe of right lung.

C. In the lower lobe of right lung.

D. In the superior lobe of the left lung.

E. In the inferior lobe of the left lung.

Mother of 3-years-old child appealed to the clinic. During conversation doctor clarified that child played with a small metallic object (a cufflink) and inserted it in mouth. The child had swallowed or had inhaled this subject. To find out it was not possible. At X-ray examination the foreign body was revealed at a level of 6-th thoracic vertebra on a middle line. Where, more credible than all, is there this foreign body?

A. In a pharynx.

B. In a trachea.

C. In an esophagus.

D. In the left main bronchus.

E. In the right main bronchus.

To patient with diagnose a cancer of left lung was performed an operation pneumonectomy (removing of the lung). One of stages of the operation is ligation and cutting a root of the lung, which includes arteries, veins and bronchus. In what order are these structures disposed in a root of left lung from up to down?

A. Pulmonary artery, pulmonary veins, main bronchus.

B. Pulmonary artery, main bronchus, pulmonary veins.

C. Main bronchus, pulmonary artery, pulmonary veins.

D. Main bronchus, pulmonary veins, pulmonary artery.

E. Pulmonary veins, main bronchus, pulmonary artery.

To a patient 60 years old the lobectomy of superior lobe of right lung was provided. What segments were damaged?

A. Lateral, middle, superior.

B. Apical, posterior, anterior.

C. Middle, basal and lateral basal.

D. Posterior basal, superior and inferior lingular.

E. Posteroapical.

To the patient 50 years old the lobectomy of superior lobe of right lung was provided. How many segments were removed?

A. 4.

B. 5.

C. 2.

D. 3.

E. 0.

The left-sided segmental pneumonia is diagnosed at the patient. An additional respiratory noise (crepitation) is listened at the left side from the back surface, on the level of VII-X ribs. In what segment of lungs is the pathological process locates?

A. Inferior uvular.

B. Medial basal.

C. Lateral basal.

D. Anterior basal.

E. Posterior basal.

In 3 years old patient the lobectomy of middle lobe of right lung was provided. What segments were damaged?

A. Medial and anterior.

B. Apical, posterior, anterior.

C. Lateral and medial.

D. Posterior and lateral basal.

E. Posteroapical.

A patient was hospitalized in a clinic with complaints of cuffing with blood, hyperhydrosis. The X-ray revealed the tuberculosis focus in the superior lobe of the left lung. An operation was recommended. What is greatest quantity of segments can be removed in structure of the superior

lobe of left lung?

A. 5.

B. 6.

C. 3.

D. 2.

E. 1.

During the operation on lungs a surgeon removed a clot of blood from a horizontal fissure. What lobes of lung are separated by this fissure?

A. Inferior and middle lobes of right lung.

B. Superior and inferior lobes of right lung.

C. Superior and inferior lobes of left lung.

D. Superior and middle lobes of right lung.

E. Inferior lobes of right and left lungs.

The patient with knife wound of thorax on the right and pneumothorax (entering of air in a pleural cavity) was delivered to surgical department. By percussion was found the lower margin of right lung on a midclavicular line lifted up to level of the III rib. Where in a norm must it be?

A. V rib.

B. VII rib.

C. VIII rib.

D. IX rib.

E. VI rib.

The auscultation (hearing) of lungs revealed the segment with «bronchial breathing» in a patient 46 years old. Such respiratory noise is not listened at healthy people. The doctor made a conclusion that in the given segment there was a destruction of an alveolar tree. What anatomical structure doesn’t belong to the alveolar tree?

A. Intrasegmental bronchi.

B. Alveolar saccules.

C. Alveolar ducts.

D. Alveola.

E. Respiratory bronchioles.

During auscultation (hearing) of lungs of a patient 37 years old the “vesicular breathing” was marked. It is normal noise which listened to above the thorax of healthy people. This noise arises up in a bronchial tree and passed through a normally functioning alveolar tree. What anatomical structures do not concern to elements of a bronchial tree?

A. Terminal bronchioles.

B. Respiratory bronchioles.

C. Lobular bronchi.

D. Lobar bronchi.

E. Segmental bronchi.

At the sick child RDS (respiratory distress syndrome), connected with disturbances of surfactant production was revealed. The surfactant covers:

A. Walls of larynx.

B. Walls of trachea.

C. Alveolar walls.

D. Bronchi.

E. Bronchioles.

Methodic of class work:
    a) interrogation of the students on the home task;

    b) study of samples (topic according to the plan);

The illustrative material: tables, samples.
Literature for final level of the knowledge:

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. Guidance for practical classes on Human Anatomy / Borys Y. Reminetskyy, Yaroslav I. Fedonyuk, Volodymyr D. Voloshyn. - Ternopil, Ukrmedknyha. - 2003, 203 p.

5. 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.

Methodical instructions have been prepared by: N.V. Mescheryakova, PhD, MD, Assistant.

