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Systematic indications for seminar classes on the topic № 54: Kidney. Ureter.
Motivational characteristic of the topic:

Knowledge of this theme is important not only for anatomy but also for a study at future of topographical anatomy, operative surgery, nephrology, urology, therapy, surgery, endocrinology, venereal disease. Knowledge of structure and function of kidneys allows: to estimate their role in the excretion of liquids, salts and slag from an organism; to prognose possible kidneys diseases and complications, such as, nephrites, nephrouse, urolithiasis, cysts; to suppose possible changes of other organs and systems, such as, renal hypertony, uremia, cystitis.

Knowledge of renal topography allows: to know about complications of disposition of kidneys (nephrospasia, nephroptosis); to define surgical accesses on operations on a kidney; to understand the mechanism of paranephral blockade, applied for the local anaesthetizing at a renal attack.

Knowledge of structure and topography of ureters will allow defining their relation to other organs and tissues. In surgical and gynecological practice it is necessary to know relations of ureters to iliac vessels and uterine arteries, to avoid their casual cut or ligation at operations.
Aims of the classes:

To have an integral picture of anatomical and functional parts of the urinary system on the whole. To teach students to be correct oriented in a structure, topography and functions of organs of the urinary system (kidneys, ureters, urinary bladder). To give base knowledge for the subsequent study of clinical disciplines (urology, gynecology and internal diseases).

The student must be able to name and show:

– characteristic of organs of the urinary system according to a plan, analogical to description of organs of the digestive system;

– on tables, moist preparations and corpse – anatomy of kidneys;

– on moist preparations of the cut kidney there a cortex, medulla, renal sinus, segments, lobes and lobules;

– on tables and corpse the pathway of ureters, their departments.
The student must know:

1. The Kidneys (Renes)—The kidneys are situated in the posterior part of the abdomen, one on either side of the vertebral column, behind the peritoneum, and surrounded by a mass of fat and loose areolar tissue. Their upper extremities are on a level with the upper border of the twelfth thoracic vertebra, their lower extremities on a level with the third lumbar. The right kidney is usually slightly lower than the left, probably on account of the vicinity of the liver. The long axis of each kidney is directed downward and lateralward; the transverse axis backward and lateralward.

Each kidney is about 11.25 cm. in length, 5 to 7.5 cm. in breadth, and rather more than 2.5 cm. in thickness. The left is somewhat longer, and narrower, than the right. The weight of the kidney in the adult male varies from 125 to 170 gm., in the adult female from 115 to 155 gm. The combined weight of the two kidneys in proportion to that of the body is about 1 to 240.

The kidney has a characteristic form, and presents for examination two surfaces, two borders, and an upper and lower extremity.

Relations.—The anterior surface (facies anterior) and of each kidney is convex, and looks forward and lateralward. Its relations to adjacent viscera differ so completely on the two sides that separate descriptions are necessary.

Anterior Surface of Right Kidney.—A narrow portion at the upper extremity is in relation with the right suprarenal gland. A large area just below this and involving about three-fourths of the surface, lies in the renal impression on the inferior surface of the liver, and a narrow but somewhat variable area near the medial border is in contact with the descending part of the duodenum. The lower part of the anterior surface is in contact laterally with the right colic flexure, and medially, as a rule, with the small intestine. The areas in relation with the liver and small intestine are covered by peritoneum; the suprarenal, duodenal, and colic areas are devoid of peritoneum.

Anterior Surface of Left Kidney.—A small area along the upper part of the medial border is in relation with the left suprarenal gland, and close to the lateral border is a long strip in contact with the renal impression on the spleen. A somewhat quadrilateral field, about the middle of the anterior surface, marks the site of contact with the body of the pancreas, on the deep surface of which are the lienal vessels. Above this is a small triangular portion, between the suprarenal and splenic areas, in contact with the postero-inferior surface of the stomach. Below the pancreatic area the lateral part is in relation with the left colic flexure, the medial with the small intestine. The areas in contact with the stomach and spleen are covered by the peritoneum of the omental bursa, while that in relation to the small intestine is covered by the peritoneum of the general cavity; behind the latter are some branches of the left colic vessels. The suprarenal, pancreatic, and colic areas are devoid of peritoneum.

The Posterior Surface (facies posterior).—The posterior surface of each kidney is directed backward and medialward. It is imbedded in areolar and fatty tissue and entirely devoid of peritoneal covering. It lies upon the diaphragm, the medial and lateral lumbocostal arches, the Psoas major, the Quadratus lumborum, and the tendon of the Transversus abdominis, the subcostal, and one or two of the upper lumbar arteries, and the last thoracic, iliohypogastric, and ilioinguinal nerves. The right kidney rests upon the twelfth rib, the left usually on the eleventh and twelfth. The diaphragm separates the kidney from the pleura, which dips down to form the phrenicocostal sinus, but frequently the muscular fibers of the diaphragm are defective or absent over a triangular area immediately above the lateral lumbocostal arch, and when this is the case the perinephric areolar tissue is in contact with the diaphragmatic pleura.

Borders.—The lateral border (margo lateralis; external border) is convex, and is directed toward the postero-lateral wall of the abdomen. On the left side it is in contact at its upper part, with the spleen.

The medial border (margo medialis; internal border) is concave in the center and convex toward either extremity; it is directed forward and a little downward. Its central part presents a deep longitudinal fissure, bounded by prominent overhanging anterior and posterior lips. This fissure is named the hilum, and transmits the vessels, nerves, and ureter. Above the hilum the medial border is in relation with the suprarenal gland; below the hilum, with the ureter.

Extremities.—The superior extremity (extremitas superior) is thick and rounded, and is nearer the median line than the lower; it is surmounted by the suprarenal gland, which covers also a small portion of the anterior surface.

The inferior extremity (extremitas inferior) is smaller and thinner than the superior and farther from the median line. It extends to within 5 cm. of the iliac crest.

The relative position of the main structures in the hilum is as follows: the vein is in front, the artery in the middle, and the ureter behind and directed downward. Frequently, however, branches of both artery and vein are placed behind the ureter.

Fixation of the Kidney.—The kidney and its vessels are imbedded in a mass of fatty tissue, termed the adipose capsule, which is thickest at the margins of the kidney and is prolonged through the hilum into the renal sinus. The kidney and the adipose capsule are enclosed in a sheath of fibrous tissue continuous with the subperitoneal fascia, and named the renal fascia. At the lateral border of the kidney the renal fascia splits into an anterior and a posterior layer. The anterior layer is carried medialward in front of the kidney and its vessels, and is continuous over the aorta with the corresponding layer of the opposite side. The posterior layer extends medialward behind the kidney and blends with the fascia on the Quadratus lumborum and Psoas major, and through this fascia is attached to the vertebral column. Above the suprarenal gland the two layers of the renal fascia fuse, and unite with the fascia of the diaphragm; below they remain separate, and are gradually lost in the subperitoneal fascia of the iliac fossa. The renal fascia is connected to the fibrous tunic of the kidney by numerous trabeculæ, which traverse the adipose capsule, and are strongest near the lower end of the organ. Behind the fascia renalis is a considerable quantity of fat, which constitutes the paranephric body. The kidney is held in position partly through the attachment of the renal fascia and partly by the apposition of the neighboring viscera.

General Structure of the Kidney.—The kidney is invested by a fibrous tunic, which forms a firm, smooth covering to the organ. The tunic can be easily stripped off, but in doing so numerous fine processes of connective tissue and small bloodvessels are torn through. Beneath this coat a thin, wide-meshed net-work of unstriped muscular fiber forms an incomplete covering to the organ. When the capsule is stripped off, the surface of the kidney is found to be smooth and even and of a deep red color. In infants fissures extending for some depth may be seen on the surface of the organ, a remnant of the lobular construction of the gland. The kidney is dense in texture, but is easily lacerable by mechanical force. If a vertical section of the kidney be made from its convex to its concave border, it will be seen that the hilum expands into a central cavity, the renal sinus, this contains the upper part of the renal pelvis and the calyces, surrounded by some fat in which are imbedded the branches of the renal vessels and nerves. The renal sinus is lined by a prolongation of the fibrous tunic, which is continued around the lips of the hilum. The renal calyces, from seven to thirteen in number, are cup-shaped tubes, each of which embraces one or more of the renal papillæ; they unite to form two or three short tubes, and these in turn join to form a funnel-shaped sac, the renal pelvis. The renal pelvis, wide above and narrow below where it joins the ureter, is partly outside the renal sinus. The renal calyces and pelvis form the upper expanded end of the excretory duct of the kidney.

The kidney is composed of an internal medullary and an external cortical substance.
The medullary substance (substantia medullaris) consists of a series of red-colored striated conical masses, termed the renal pyramids, the bases of which are directed toward the circumference of the kidney, while their apices converge toward the renal sinus, where they form prominent papillæ projecting into the interior of the calyces.

The cortical substance (substantia corticalis) is reddish brown in color and soft and granular in consistence. It lies immediately beneath the fibrous tunic, arches over the bases of the pyramids, and dips in between adjacent pyramids toward the renal sinus. The parts dipping in between the pyramids are named the renal columns (Bertini), while the portions which connect the renal columns to each other and intervene between the bases of the pyramids and the fibrous tunic are called the cortical arches (indicated between A and A in. If the cortex be examined with a lens, it will be seen to consist of a series of lighter-colored, conical areas, termed the radiate part, and a darker-colored intervening substance, which from the complexity of its structure is named the convoluted part. The rays gradually taper toward the circumference of the kidney, and consist of a series of outward prolongations from the base of each renal pyramid

Minute Anatomy.—The renal tubules of which the kidney is for the most part made up, commence in the cortical substance, and after pursuing a very circuitous course through the cortical and medullary substances, finally end at the apices of the renal pyramids by open mouths, so that the fluid which they contain is emptied, through the calyces, into the pelvis of the kidney. If the surface of one of the papillæ be examined with a lens, it will be seen to be studded over with minute openings, the orifices of the renal tubules, from sixteen to twenty in number, and if pressure be made on a fresh kidney, urine will be seen to exude from these orifices. The tubules commence in the convoluted part and renal columns as the renal corpuscles, which are small rounded masses of a deep red color, varying in size, but of an average of about 0.2 mm. in diameter. Each of these little bodies is composed of two parts: a central glomerulus of vessels, and a membranous envelope, the glomerular capsule (capsule of Bowman), which is the small pouch-like commencement of a renal tubule.

The glomerulus is a lobulated net-work of convoluted capillary bloodvessels, held together by scanty connective tissue. This capillary net-work is derived from a small arterial twig, the afferent vessel, which enters the capsule, generally at a point opposite to that at which the latter is connected with the tubule; and the resulting vein, the efferent vessel, emerges from the capsule at the same point. The afferent vessel is usually the larger of the two. The glomerular or Bowman’s capsule, which surrounds the glomerulus, consists of a basement membrane, lined on its inner surface by a layer of flattened epithelial cells, which are reflected from the lining membrane on to the glomerulus, at the point of entrance or exit of the afferent and efferent vessels. The whole surface of the glomerulus is covered with a continuous layer of the same cells, on a delicate supporting membrane. Thus between the glomerulus and the capsule a space is left, forming a cavity lined by a continuous layer of squamous cells; this cavity varies in size according to the state of secretion and the amount of fluid present in it. In the fetus and young subject the lining epithelial cells are polyhedral or even columnar.

The renal tubules, commencing in the renal corpuscles, present, during their course, many changes in shape and direction, and are contained partly in the medullary and partly in the cortical substance. At their junction with the glomerular capsule they exhibit a somewhat constricted portion, which is termed the neck. Beyond this the tubule becomes convoluted, and pursues a considerable course in the cortical substance constituting the proximal convoluted tube. After a time the convolutions disappear, and the tube approaches the medullary substance in a more or less spiral manner; this section of the tubule has been called the spiral tube. Throughout this portion of their course the renal tubules are contained entirely in the cortical substance, and present a fairly uniform caliber. They now enter the medullary substance, suddenly become much smaller, quite straight in direction, and dip down for a variable depth into the pyramids, constituting the descending limb of Henle’s loop. Bending on themselves, they form what is termed the loop of Henle, and reascending, they become suddenly enlarged, forming the ascending limb of Henle’s loop, and reënter the cortical substance. This portion of the tubule ascends for a short distance, when it again becomes dilated, irregular, and angular. This section is termed the zigzag tubule; it ends in a convoluted tube, which resembles the proximal convoluted tubule, and is called the distal convoluted tubule. This again terminates in a narrow junctional tube, which enters the straight or collecting tube.

The straight or collecting tubes commence in the radiate part of the cortex, where they receive the curved ends of the distal convoluted tubules. They unite at short intervals with one another, the resulting tubes presenting a considerable increase in caliber, so that a series of comparatively large tubes passes from the bases of the rays into the renal pyramids. In the medulla the tubes of each pyramid converge to join a central tube (duct of Bellini) which finally opens on the summit of one of the papillæ; the contents of the tube are therefore discharged into one of the calyces.

Structure of the Renal Tubules.—The renal tubules consist of a basement membrane lined with epithelium. The epithelium varies considerably in different sections of the tubule. In the neck the epithelium is continuous with that lining the glomerular capsule, and like it consists of flattened cells each containing an oval nucleus. The two convoluted tubules, the spiral and zigzag tubules and the ascending limb of Henle’s loop, are lined by a type of epithelium which is histologically the same in all. The cells are somewhat columnar in shape and dovetail into one another of their lateral aspect. Each has a striated border next the lumen of the tube, its inner part is granular and its outer portion vertically striated. The nucleus is spherical and situated about the center of the cell. In the descending limb of Henle’s loop the epithelium resembles that found in the glomerular capsule and the commencement of the tube, consisting of flat, clear epithelial plates, each with an oval nucleus. The nuclei alternate on opposite surfaces of the tubule so that the lumen remains fairly constant.

In the straight tube the epithelium is clear and cubical: in its papillary portion the cells are distinctly columnar and transparent.

The Renal Blood vessels.—The kidney is plentifully supplied with blood by the renal artery, a large branch of the abdominal aorta. Before it enters the kidney, each artery divides into four or five branches which at the hilum lie mainly between the renal vein and ureter, the vein being in front, the ureter behind; one branch usually lies behind the ureter. Each vessel gives off some small branches to the suprarenal glands, to the ureter, land to the surrounding cellular tissue and muscles. Frequently a second renal artery, termed the inferior renal, is given off from the abdominal aorta at a lower level, and supplies the lower portion of the kidney, while occasionally an additional artery enters the upper part of the kidney. The branches of the renal artery, while in the sinus, give off a few twigs for the nutrition of the surrounding tissues, and end in the arteriæ propriæ renales, which enter the kidney proper in the renal columns. Two of these pass to each renal pyramid, and run along its sides for its entire length, giving off in their course the afferent vessels of the renal corpuscles in the renal columns. Having arrived at the bases of the pyramids, they form arterial arches or arcades which lie in the boundary zone between the bases of the pyramids and the cortical arches, and break up into two distinct sets of branches devoted to the supply of the remaining portions of the kidney.

The first set, the interlobular arteries are given off at right angles from the side of the arterial arcade looking toward the cortical substance, and pass directly outward between the medullary rays to reach the fibrous tunic, where they end in the capillary net-work of this part. These vessels do not anastomose with each other, but form what are called end-arteries. In their outward course they give off lateral branches; these are the afferent vessels for the renal corpuscles; they enter the capsule, and end in the glomerulus. From each tuft the corresponding efferent vessel arises, and, having made its egress from the capsule near to the point where the afferent vessel enters, breaks up into a number of branches, which form a dense plexus around the adjacent urinary tubes.

The second set of branches from the arterial arcades supply the renal pyramids, which they enter at their bases; and, passing straight through their substance to their apices, terminate in the venous plexuses found in that situation. They are called the arteriæ rectæ. The efferent vessels from the glomeruli nearest the medulla break up into leashes of straight vessels (false arteriæ rectæ) which pass down into the medulla and join the plexus of vessels there.

The renal veins arise from three sources, viz., the veins beneath the fibrous tunic, the plexuses around the convoluted tubules in the cortex, and the plexuses situated at the apices of the renal pyramids. The veins beneath the fibrous tunic (venæ stellatæ) are stellate in arrangement, and are derived from the capillary net-work, into which the terminal branches of the interlobular arteries break up. These join to form the interlobular veins, which pass inward between the rays, receive branches from the plexuses around the convoluted tubules, and, having arrived at the bases of the renal pyramids, join with the venæ rectæ, next to be described.

The venæ rectæ are branches from the plexuses at the apices of the medullary pyramids, formed by the terminations of the arteriæ rectæ. They run outward in a straight course between the tubes of the medullary substance, and joining, as above stated, the interlobular veins, form venous arcades; these in turn unite and form veins which pass along the sides of the pyramids.

These vessels, venæ propriæ renales, accompany the arteries of the same name, running along the entire length of the sides of the pyramids, and quit the kidney substance to enter the sinus. In this cavity they join the corresponding veins from the other pyramids to form the renal vein, which emerges from the kidney at the hilum and opens into the inferior vena cava; the left vein is longer than the right, and crosses in front of the abdominal aorta.

Nerves of the Kidney.—The nerves of the kidney, although small, are about fifteen in number. They have small ganglia developed upon them, and are derived from the renal plexus, which is formed by branches from the celiac plexus, the lower and outer part of the celiac ganglion and aortic plexus, and from the lesser and lowest splanchnic nerves. They communicate with the spermatic plexus, a circumstance which may explain the occurrence of pain in the testis in affections of the kidney. They accompany the renal artery and its branches, and are distributed to the bloodvessels and to the cells of the urinary tubules.

Connective Tissue (intertubular stroma).—Although the tubules and vessels are closely packed, a small amount of connective tissue, continuous with the fibrous tunic, binds them firmly together and supports the bloodvessels, lymphatics, and nerves.

Variations.—Malformations of the kidney are not uncommon. There may be an entire absence of one kidney, but, according to Morris, the number of these cases is “excessively small”: or there may be congenital atrophy of one kidney, when the kidney is very small, but usually healthy in structure. These cases are of great importance, and must be duly taken into account when nephrectomy is contemplated. A more common malformation is where the two kidneys are fused together. They may be joined together only at their lower ends by means of a thick mass of renal tissue, so as to form a horseshoe-shaped body, or they may be completely united, forming a disk-like kidney, from which two ureters descend into the bladder. These fused kidneys are generally situated in the middle line of the abdomen, but may be misplaced as well. In some mammals, e. g., ox and bear, the kidney consists of a number of distinct lobules; this lobulated condition is characteristic of the kidney of the human fetus, and traces of it may persist in the adult. Sometimes the pelvis is duplicated, while a double ureter is not very uncommon. In some rare instances a third kidney may be present.

One or both kidneys may be misplaced as a congenital condition, and remain fixed in this abnormal position. They are then very often misshapen. They may be situated higher, though this is very uncommon, or lower than normal or removed farther from the vertebral column than usual; or they may be displaced into the iliac fossa, over the sacroiliac joint, on to the promontory of the sacrum, or into the pelvis between the rectum and bladder or by the side of the uterus. In these latter cases they may give rise to very serious trouble. The kidney may also be misplaced as a congenital condition, but may not be fixed; it is then known as a floating kidney. It is believed to be due to the fact that the kidney is completely enveloped by peritoneum which then passes backward to the vertebral column as a double layer, forming a mesonephron which permits movement. The kidney may also be misplaced as an acquired condition; in these cases the kidney is mobile in the tissues by which it is surrounded, moving with the capsule in the perinephric tissues. This condition is known as movable kidney, and is more common in the female than in the male. It occurs in badly nourished people, or in those who have become emaciated from any cause. It must not be confounded with the floating kidney, which is a congenital condition due to the development of a mesonephron. The two conditions cannot, however, be distinguished until the abdomen is opened or the kidney explored from the loin.

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

1. Topography of right and left kidney. 

2. External structure of a kidney. Layers of kidney, relations to a peritoneum. 

3. Fixative apparatus of kidney.

4. Ureter: parts, topography, structure of wall, function.
The program of self-preparation of students:
1. To learn the appropriate sections under the textbook 
2. To consider preparations and to study them according to the plan of practical class.
3. To be able to show on a preparation of the structure and topography of the Urinary Organs.

Control questions:

1. Functions, topography of right and left kidney. 

2. External structure of a kidney. Layers of kidney, relations to a peritoneum. 

3. Fixative apparatus of kidney. 

4. Topography of elements of kidney leg. Internal structure of kidney.

5. Structural elements of kidney: segments, lobes, lobules, nephron). 

6. Blood circulatory system of kidney. 

7. Urine production. Calices minores and majores, pelvis of kidney, renal sinus. Clinical anatomy of kidney. 

8. Ureter: parts, topography, structure of wall, function. Relation to a peritoneum. Narrowings of ureter.
Methodic of class work:
    a) interrogation of the students on the home task;

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

Practical equipment of employment: skeleton, dissected corpse with open retroperitoneal and pelvic cavities, kidneys, tables.
Control of knowledge with the help of situational tasks.

In patient right renal infarct was diagnosed. The damaging of parenchyma of kidney was caused by devascularization in the system of segmental artery. How many segmental arteries are present in right kidney in a norm?

A. 4.

B. 3.

C. 5.

D. 7.

E. 6.

In patient left renal infarct was diagnosed. The damaging of parenchyma of kidney was caused a devascularization in the system of arteries, passing through renal column. Name these arteries…

A. Segmental.

B. Interlobular.

C. Arcuate.

D. Interlobar.

E. Renal.

After a patient examination was revealed, that his right kidney is situated in iliac fossa (iliac kidney). This congenital dystopia is differentiated from the nephroptosis (falling kidney):

A. Absence of fibrous capsule.

B. Decreasing of pararenal adipose body.

C. Shape of kidney.

D. Anomalistic low position of kidney.

E. More caudal arising of renal artery from aorta.

A patient died from acute renal insufficiency (because of edema of kidney’s parenchyma). What layer of a kidney will be separated hardly from renal parenchyma during pathological anatomical dissection?

A. Renal fascia.

B. Fibrous capsule.

C. Adipose capsule.

D. Retroperitoneal fascia.

E. Preperitoneal fascia.

During the operation a stone 3x4 cm in size and having on one side 3 horn-shaped outgrowths (coral calculus) was removed from renal pelvis. What anatomic formations do these processes correspond?

A. Lesser calices.

B. Nephrons.

C. Greater calices.

D. Renal pelvis.

E. Lobules.

Excretory urogramma (contrasting of urinoexcretory ways) revealed wide sac-shaped renal pelvis, in which lesser calices empties, greater calices are absent. Specify the form excretory ways of a kidney.

A. Phylogenetic.

B. Fetal.

C. Mature.

D. Embryonic.

E. Ontogenetic.

Because of illness a middle-aged woman had acute fall thin. After some period a pain appeared in a lumbar area. A doctor diagnosed nephroptosis. Weakening of what fixative factors of kidneys led to this pathology.

A. Capsula adiposa.

B. Arteriae et venae renalis.

C. Capsula fibrosa.

D. Perinephrium.

E. Fascia endoabdominalis.

A pathologist made dissection of patient, dyed from long chronic disease of kidney. The dissection revealed congenital absence of one kidney. What diagnosis did a doctor?

A. Ren duplex.

B. Agenesia renis.

C. Distopia renis.

D. Ren arcuata.

E. Ren anularis.

A patient appealed in clinic with trauma of a kidney. During a surgical operation from the posterior approach, it is necessary to press a renal artery. What is the sequence of the elements of renal leg in its hilus from posterior to anterior one?

A. Artery, vein, ureter.

B. Artery, ureter, vein.

C. Ureter, artery, vein.

D. Vein, ureter, artery.

E. Vein, artery, ureter.

A patient 37 years old appealed to urology with a diagnosis a falling of the left kidney (nephroptosis). X-ray-contrast urography confirmed a preliminary diagnosis. What is the position of the left kidney concerning 12th rib in norm?

A. 12 rib is projected on the superior pole.

B. 12 rib crosses a kidney in the superior third.

C. 12 rib crosses a kidney in the inferior third.

D. 12 rib crosses a kidney in the middle.

E. 12 rib is project on the inferior pole.

A patient appealed to urology with the preliminary diagnosis floating kidney (ren mobile). At X-ray contrast urography in vertical and lying position the displacement of the left kidney has been marked. At what level in norm there is a left kidney according to a vertebral column?

A. From inferior edge of 12 thoracic to the superior edge of 2 lumbar vertebras.

B. From inferior edge of 11 thoracic to the middle of 4 lumbar vertebras.

C. From the middle of 11 thoracic to the superior edge of 4 lumbar vertebras.

D. From inferior edge of 12 thoracic to the middle of 3 lumbar vertebras.

E. From the middle of 11 thoracic to the superior edge of 3 lumbar vertebras.

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: I.V. Prus, Assistant.

