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Subject: Functional Anatomy, physiology kidney and urinary tract. Semiotics Urologic Diseases

1. Venue lessons, equipment 

- Department of Urology; 

- A set of posters, computer slides, tables; 

- Computer. 

2. The duration of the study subjects 

Number of hours - 5 

3. Session Purpose: 

Build a common understanding of the functional anatomy and physiology of the kidney and urinary tract infections. 

Teach students to identify basic symptoms in diseases of the genitourinary system. 

Objectives:

The student should know: 

1. Functional anatomy and physiology of the kidney and urinary tract infections. 

2. Location and nature of pain in urological syndromes. 

3. Quantitative and qualitative changes in the urine. 

4. Abnormal discharge from the urethra and the changes in sperm. 

5. The pathogenesis, symptoms, diagnosis and treatment of disorders of micturition. 

6. Methods of investigation of patients with various forms of disturbances of urination. 

7. Normal values ​​for total urine sample and the sample Nechiporenko. 

8. Biochemical parameters of blood, indicating a state of total renal function: normal levels of blood urea and creatinine. 

9. Methods of functional renal study (survey and excretory urography in the descending and miction urethrography). 

The student should be able to: 

1. Correctly and consistently collect history. 

2. Differentiate manifestations of pain in urological diseases from those with diseases of other organs. 

3. Differentiate from renal colic pain of other origin. 

4. Properly gather history, highlight features inherent violation of urination. 

5. Assess the severity of the patient with disorders of urination. 

6. To assess the impact of urination disorders in the physical condition of the patient. 

7. Make an objective examination of the patient, examine the external genitalia. 

8. Perform digital rectal examination of prostate cancer. 

9. Interpret laboratory data, tool, x-ray, ultrasound and the results of computer and magnetic resonance imaging. 
4. Motivation

Knowledge of functional anatomy and physiology of the kidney and urinary tract is the foundation in understanding pathological processes in the body of urological patients. Acquired knowledge of functional anatomy and physiology of the kidney and urinary tract, and symptoms of urological diseases will allow general practitioners to correctly diagnose urological diseases, acute conditions to identify and assign an effective treatment. 

5. Interdisciplinary communication and inside subject connections.

 Teaching this topic is based on the knowledge bases of students of biochemistry, normal and abnormal anatomy, topographic anatomy with operative surgery, histology, normal and pathological physiology of the genitourinary system. 

Obtained in the course of training, knowledge will facilitate students to understand the etiopathogenesis and clinic of urology, to carry out a differential diagnosis, to determine the tactics and treatment of urological patients. 

6. The content of lessons 

6.1. Theoretical part 
FUNCTIONAL ANATOMY, PHYSIOLOGY kidney and urinary tract.

The kidneys and ureters.

Macroanatomy. Kidneys are a pair of red-brown body color, dense (parenchymal) retroperitoneal organ located on each side of the spine and is the body uropoiesis. The kidneys play an important role in maintaining water, electrolyte and acid-base balance in the body, but also performs important endocrine functions, such as vitamin D metabolism, the production of renin and erythropoietin. 

It is well supplied with blood body receiving one fifth of the total cardiac output under physiological conditions, and the parenchyma has a loose consistency. A thin but strong fibroelastic capsule covers the parenchyma. 

Capsule of normal kidneys can be easily separated from the parenchyma of the surgically or if subcapsullary hematoma. 

Approximate weight of adult male kidney - 150g, slightly less for women - 135gr. The usual size of the kidneys in the vertical direction ranges from 10 to 12 cm and 5 to 7 cm in the transverse direction (width) and approximately 3 cm in the anteroposterior direction. But their sizes are associated with more constitutional characteristics than to sex. A man with a small physique is smaller kidneys in comparison with the larger individual. 

Dimensions right and left kidneys are different, the right kidney may be shorter in the vertical size, and sometimes wider and less in length. The left kidney is more narrow. Dimensions kidneys even more dependent on body size in children, as well as the adrenal glands at birth, they are the wrong path. This lobulation usually disappears in the first year of life. 

In adulthood the lateral surface of the kidney with a smooth rounded top and bottom pole. But rarely can be observed a certain degree of presence of fetal lobulation, among adults, but it should not be considered pathological. 

Summarizing we can say that unusual to see a focal bulge in medio-lateral surface of the kidney, with each party, defined as the "dromedary". 

Also, a normal variant is the presence of secondary depressions from the spleen or liver at the surface of the kidney arising from the development, and it is more common on the left kidney than the right. 

The inner surface of each kidney there are impressions - Gateway kidneys. Gates open at kidney renal sinus space, which form a central part surrounded by the kidneys and renal parenchyma. 

Urinary collecting structure and renal vessels occupy the renal sinus, and go through the gate in the kidney medially. Different amounts of fatty tissue surrounding these structures within the renal sinus. 

Microscopic anatomy. Renal parenchyma is composed of the cortex and medulla. Bright cortex can be easily distinguished from the darker medulla, even a cursory examination of the cut kidney. Medulla is not homogeneous, but consists of many distinct conical segments - renal pyramids. The rounded tip of each pyramid is the renal papilla, which goes to the central renal sinus, where they focus to small cups of renal collecting system. 

Thus, the number represents the number of small pyramids of cups. The base of each pyramid parallel to the outer contour of the kidney. Renal cortex of the pyramid covers not only at the periphery, but also stretches between the pyramids to the renal sinus. Through these intrapiramidalnye indrawing of the cortex are renal columns. Renal vessels enter and leave the kidney parenchyma. Renal lobe - is a single modular parenchyma, connected around the cortical substance. 
Microscopically, renal parenchyma is composed of multiple tubular structures surrounded by an abundant capillary network, the various tubes that support the filtering of urine, with poor invasion of the interstitial tissue. In the renal cortex of this tubular system is surrounded by glomerular capillary network. 

The interrelation and the surrounding fascia.

The anatomical relationship.

As a result, the pressure of the liver in most individuals the right kidney is 1-2 cm lower than in the retroperitoneal space than the left: this is not a final approval and in some cases the right kidney may be located above the left. The upper pole of left kidney is usually placed at the level of the body XII thoracic vertebra, and its bottom pole - Level III lumbar vertebra. The right kidney is usually located at the top of the first lumbar vertebra, the lower edge - the third lumbar vertebra. As we know, this location is variable as the kidneys in different individuals and one individual. Kidney - this is a very mobile organ, and their position varies depending on the inhalation and exhalation, due to movement of the diaphragm. Also, when changing body position - the position Trendlerburga (with lowered head end). The ratio of the kidneys to the posterior abdominal wall is symmetrical the diaphragm, which covers the upper third of the upper pole of each kidney. 

Go to the diaphragm adherent pleural sheets and each approach to the upper pole of the kidney, either percutaneous or open surgery is always a risk of falling into the pleural space. XII rib on each side crosses the kidney around the bottom edge of the diaphragm. 

The upper edge of the left kidney, if it is located above the right kidney is usually located at the top of the XII rib. 

The medial portion of the lower two thirds of each kidney to the renal vessels and renal pelvis is behind on m. psoas. 

Moving from the medial to the lateral edge of the rear surface of the kidney is m. quadratum lumborum and m. aponeurosis transversus abdominis. 

 As a result of the presence of edge m. psoas lower pole of each kidney is more distant from the center line than the upper pole, and thus the top of the pole are slightly inclined medially. So the kidneys are not in the true frontal plane. But the lower pole of the kidney pushed a little more anterior than the upper pole. The medial portion of each kidney is rotated anteriorly in the longitudinal axis at an angle of 30 degrees in the frontal plane with the renal vessels and pelvis, leaving the kidney medially gate in the forward direction with respect. 

Go to the front surface of each kidney prilezhat as extraperitoneal and intraperitoneal organs. 

The right kidney lies behind the liver and is separated from it by a fold of peritoneum, except for a small section of the upper pole, which is in direct contact with a section of liver, uncovered by peritoneum. This site helps the peritoneum in most but not all cases, prevent the growth of malignant tumors of the right kidney in the liver. 

Leaf parietal peritoneum extending between the perinephric fascia covering the upper pole of right kidney and the rear surface of the liver is called hepatorenal ligament. The tension of the ligament or ligaments hepatocolic during surgery on the right kidney can cause parenchymal haemorrhage. 12-duodenum immediately adjacent to the medial edge of the gate and the elements of kidney right kidney. 

The hepatic flexure of the colon, which is extraperitoneal, crosses the lower pole of right kidney. The adrenal glands cover the upper-medial surface of the upper poles of both kidneys, as has already been discussed. Left retroperitoneal part of the pancreas and surrounding vessels adhere directly to upper-medial and the middle part of the kidney and renal goal. Above the tail of the pancreas left kidney is covered with a small area ofperitoneum and here it is in the form of a pocket in contact with the rear wall of the stomach. Under the tail of the pancreas medial surface of the kidney is covered by peritoneum large (in the form of pocket), and here it is in contact with the jejunum. 

The spleen is separated from the upper lateral lobes left kidney peritoneum. The site lies between the peritoneum perinephric fascia covering the upper pole of left kidney and spleen capsule bottom part is called the splenic-renal ligament. 

Because of the proximity of this ligament with splenic-colonic ligament and a cautious attitude should be no assumption of excessive tension in surgical interventions in order to avoid inadvertent damage to the spleen. Such damage can create the need for splenectomy during the removal of the left kidney. 

How lig. Splenocolic and lig. Splenorenal, and located on the opposite side, lig. Hepatocolic and lig. Hepatorenale not contain blood vessels, and can be cut by a sharp way. 

Ureters.

General description.

Each ureter is an elongated tube extending from the renal collecting system, which is directed downward and medially connecting the kidney to the bladder. In adults, the length of the ureter is from 22 to 30 centimeters and may vary depending on the constitution. As noted earlier, the start-ureteral junction connections can be variable. Ureters and collecting system, reaching to the renal papillae, covered transitional cell epithelium, which is the same and continues in the epithelium of the bladder. Underneath this epithelium is the connective tissue, private plate, which, together with the epithelium form the mucosa. 

When the mucus is not extended under the influence of urine, mucous urethra is in the form of longitudinal folds. Smooth muscle covers the renal calyx, renal pelvis and ureter. 

In the ureter muscle tissue can usually be divided into internal muscle fibers having a longitudinal direction and surface circular and oblique fibers. The normal flow of urine is not drained passively, but actively moved from renal pelvis peristaltic wave produced by muscle disorders. A thin layer of adventitia immediately surrounds the ureter and contains bundles of ureteral blood vessels and lymph vessels. They have a longitudinal direction relative to the ureters. 

Blood supply of the ureters and lymph flow.

Ureters supplied with blood on many branches throughout. In the retroperitoneal space, the ureter receives blood vessels of the renal arteries, the arteries genitals, abdominal aorta and common iliac arteries from. After logging into the pelvic cavity, the small additional arterial branches to the distal ureter may be approached from the internal iliac artery or its branches, and from cystic uterine artery, and also from the middle rectal and vaginal arteries. These arterial branches coming to the top of the ureter to the medial side, whereas the arterial branches in the pelvis close to the ureter from the lateral side. 

After the arterial branches reached the ureter, they go in the longitudinal direction within the periurethral adventitia creating abundant anastamozy. 

All existing longitudinal ureteral arterial messages allow a sufficiently long segment of the ureter is safe to distinguish from the surrounding retroperitoneal tissue and its vascular support, which proves the absence of bridges in the adventitia. 

Venous and lymphatic vessels run parallel to the main blood vessels. 

Thus, the main location of the lymph varied and depends on what part of the ureter is the outflow. 

In the pelvis lymph drainage occurs in the internal, external and common iliac lymph nodes. In the abdominal cavity in the left lymph node draining paraortalny main drainage path of the left ureter. The right ureter in the abdomen is mainly drained into the right parakavalny mezhaortokavalnye and lymph nodes. Outflow of lymph from the upper ureter and renal pelvis is directed to the kidneys and limfosisteme identical kidney located on the same side. 

Anatomical location (relationship).

Ureters are located behind the m. Psoas in retroperitoneal space perekreschivayas with iliac vessels during inspiration in the pelvic cavity approximately at the level of bifurcation of internal and external iliac arteries. Rarely right ureter crosses behind the inferior vena cava (retrokavalny ureter) that can cause compression of the ureter and obstruction. 

Retroperitoneal tissue, which includes lymph plural formations, as well as abdominal aortic aneurysm can move the ureter laterally. 

Vessels sex gonads are parallel ureters in retroperitoneal space, obliquely crossing the ureter from the medial to the lateral side to the entrance of the pelvic cavity. 

The front part of the right ureter in contact with the terminal part of ileuma, cecum, appendix, ascending colon and the mesentery, the left ureter in contact with the descending part of the colon, sigmoid colon and mesentery. 

Each of the ureters may be at risk injury during operations on these structures. The ureter is stretched behind the peritoneum and lies on the back of the abdominal wall muscle and therefore increases the likelihood of raising the ureter with the intestine. 

Tumor and inflammation of the small intestine, appendix, right or left colon can affect the corresponding kidney. And that may have clinical expression in the form of hematuria or total obstruction. Women in the pelvic ureter is closely related to the cervix and the ureters pass in front uterine arteries, which creates a great risk during gisteroektomii. Pathological processes in the fallopian tubes and ovaries may also affect the urethra. 

Ureter (pelvic division).

Part of the ureter below the iliac vessels is defined as the pelvic section. Intraoperatively it can be determined by the peristaltic waves. They are located anterior to the bifurcation of the common iliac artery. At ureteroscopy their pulsation is determined by the back of the ureter. Ovarian blood vessels in the funnel-pelvic ligaments cross the iliac vessels laterally and in front of the ureter. When crossing the ovarian vessels may be damaged ureter. 

Ureters are located within 5 cm at the level of the iliac vessels. In the pelvis, they diverge in the direction of the sciatic spines. The ureter is the anterior surface of the internal iliac vessels, and in contact with the side branches of the anterior trunk. Ischial spine near the ureter is anterior and medial reaches of the bladder. In men, anterior-medial surface of the ureter is covered by peritoneum, ureter, and immersed in the retroperitoneal connective tissue, the amount of which depends on its thickness. Since ureter becomes a medial direction, the front surface it crosses the vas deferens, and it goes to the lower vesical vessels and nerves to the lateral surface of the bladder. In women, the ureters pass behind the ovaries, then turns to the center and goes deep into the base of the broad ligament of the uterus prior to entering into the substance of the cardiac bundle. As it crosses the front surface of the uterine artery, and it may be damaged during a hysterectomy, which leads to ureterovaginal fistula. It passes in front of the vagina to 1.5 cm lateral and cervical cancer. The ureter passes at a distance of 1-4 cm from the anterior vaginal wall and lateral to the cervix at the entrance to the bladder. Sometimes the rock n / 3 can be palpated through the vagina. 

Blood supply is provided from the common iliac arteries and side branches of internal iliac vessels. Lower vesical and uterine arteries also give branches to the ureter. Blood vessels are suitable to the ureter from the lateral side, so that the peritoneum should be cut from the medial side. Intramural vessels are within the adventitia. In 75% of the longitudinal vessels with segmental vessels anastomoses ureter. Pelvic ureter blood supply abundant, so the more vulnerable in terms of ischemia, and is unsuitable for ureteroureterostomia. Lymph flow occurs in the external and common iliac l / y. Pathological changes in those n / a compelling and ureter. 

The pelvic plexus provides an abundant adrenergic and cholinergic innervation. The significance of this innervation is not clarified, because ureter and reduced after denervation. Afferent fibers pass through the pelvic plexus, and they are responsible for the transmission of pain impulses. 

Bladder.

A full bladder (FB) has a volume of about 500ml and a spherical shape, empty FB has tetroidnuyu form. Has: an upper surface with the top, two lower-lateral surface and the posterior-lower surface or base of the neck of the FB. Urahus attached to the tip of the anterior abdominal wall, in this part of the FB are prone to the formation of diverticula. 

The vessels have urahusa longitudinal direction, and the final part should be ligated at its division. Epithelium-covered plate urahusa can be a source of adenocarcinoma. The upper surface is covered by peritoneum FB, which goes to the front abdominal wall, filling up the FB and separates the peritoneum from the wall. Behind the peritoneum descends to the level of the seminal vesicles and transferred to a PC. 

By anteroinferior and lateral margins of FB isolated from the pelvic walls and reticular fiber cloth. Because of this space (Rettsius), which is divided by a transverse front fascia is possible to access to the organs of the pelvis. FB base is in contact with the seminal vesicles, vas deferens ampulla and the terminal section of the ureter. Cervix to the internal magnetic field is projected opening of the urethra behind the symphysis is not reaching it 3-4cm. He firmly fixed pelvic fascia, which extends to the prostate. The position of FB may vary slightly, depending on the state of the PC and the FB. 

Women peritoneum forms a vesico-uterine and behind-uterine cavity. Vagina and uterus located between the FB and PC, and the base of the FB is in contact with the front wall of the vagina. Since anterior vaginal wall closely connected laterally with the levator anus, reducing pelvic diaphragm lifts the neck of the FB and displays it anteriorly. Many women with stress incontinence neck going down to lonnomu symphysis. In children, due to the small size of the pelvis cervix is ​​at the upper edge of the symphysis. MP is truly intraperitoneal organ, which is projected during the filling of the navel and above. At the age of pubertantnom FB can migrate into the pelvic cavity more deeply. 

Ureterovesical segment and a triangle of the bladder.

As we approach the bladder spirally arranged muscle fibers are converted into the ureter longitudinal. At a distance of 2-3 cm from the bladder fibromuscular sheath (Valdeyera) extends longitudinally along the urethra and extends to the triangle. The ureter enters the bladder wall obliquely, is 1.5-2 cm and ends at ureteral hole. As soon as he passes the gap in the detrusor muscle (intramural portion), it significantly narrowed and compressed. This is a common place where most get stuck stones. Intravesical ureter is part of a vesicular urothelium and thus too flexible, it lies behind the detrusor. As the bladder is filling education provides passive closure valve like the ureter. In fact, the reflux does not occur in dead bodies, when the bladder is full. It is assumed that vesicoureteral reflux is the result of insufficient length of the submucosal ureter and detrusor weak force. Chronic increase in intravesical pressure due to obstruction of the bladder neck can trigger the formation of diverticula through the weakest point of the urethra and lead to diverticulum Hatch and reflux. 

The triangle between two smooth urothelium ureteralnymi estuaries and inner urethral orifice is called - cystic triangle. Longitudinal muscle fibers with cystic hand passes through the ureters to the parties to connect to the fiber side and rear walls of the ureter and fan-apart at the base of the bladder. Fibers from each ureter occur, forming a triangular sheet of muscle that rasprstranyaetsya from two ureteralnyh estuaries to the inner opening of the urethra. The edges of the leaves become thickened muscle between the mouths of ureteralnymi (M. Mercier) and between the ureters and urethra inner hole (M. Bell). 

The muscles of the triangle formed by three separate sheet: 

1. The surface sheet coming from the longitudinal layer of the ureter, which runs down to the urethra; 

2. Deep leaf, which comes from the leaf Valdeera and enters the bladder neck; 

3. Detrusor sheet formed outer longitudinal and middle circular layer of smooth muscle of the bladder wall. 

Because of its continuation from the ureter to the bladder surface layer attaches the ureter to the bladder. When ureteral reimplantation, this muscle is lifted and divided to provide access to the space between the leaf and Valdeera ureter. In this space we found only rare fibrous and muscle connection. Anatomical education to help prevent reflux during filling of the bladder through the fixing and tensioning ureteral mouth. As the filling of the bladder reaches its lateral wall of the outside from the urethra, increasing the length of the intravesical ureter. 

Urothelium adjacent to the muscle thickness in the triangle usually three cells and adhere to the muscles through the lamina propria. As the filling and emptying of the bladder, this portion remains smooth. 

Blood supply of the bladder. In addition to cystic branches, the bladder may be provided with any nearby arteries leading from a. iliaca interna. For convenience, surgeons divide the blood supply to the gallbladder to the lateral and rear legs. These legs are lateral or posterior ligaments cystic males or part of the cardinal and uterosacral ligaments in women. Veins of the bladder are connected to the vesical plexus and then infused into the v. iliaca interna. Lymph nodes in the lamina propria and muscle flow into channels on the front surface of the bladder. Small paravezikalnye lymph nodes can be found along the surface channels. Most of the lymph is in external iliac lymph nodes. Some of the trunks with the anterior and lateral sides can go through m. obturator and pelvic lymph nodes, whereas the base of the bladder and the triangle can be emptied into the internal and common iliac vessels group. 

Innervation of the bladder. Self-contained efferent fibers from the front of the pelvic plexus run beside the lateral and posterior ligaments innervation to the bladder. The wall of the bladder is richly supplied by parasympathetic nerves and has abundant postganglionic cells. Weak sympathetic innervation of the bladder was assumed as a way to relax the detrusor muscle, but it has little value. Separate neadrenergicheskie neholinergicheskie and components of the autonomic nervous system participate in the activation of the detrusor muscle, although the neurotransmitter has not yet been identified. As mentioned, the neck of the bladder is richly endowed with men sympathetic nerves and highlight ά1-adrenergic receptors. Bladder neck in women with a weak adrenergic innervation. Neurons containing nitric oxide synthetase have been identified in detrusor, especially in the neck of the bladder, where they help to relax during voiding. Muscles innervated by adrenergic neurons of the triangle and the neurons containing nitric oxide synthetase. As the bladder neck, they relax during urination. The afferent innervation of the bladder goes along with the sympathetic and parasympathetic nerves reach the cell bodies of dorsal root ganglia in located on the chest-lumbar and sacral levels. As a continuation, presakralnaya nevrektomiya (branch n. hypogastrica) is ineffective for the treatment of pain in the bladder. 

Prostate.

Relationships (syntopy). The normal prostate weighs 18g, length 3 cm, width 4 cm and 2 cm in thickness and surrounds the prostatic urethra. Despite the fact that it is oval in the prostate are distinguished: an upper, rear and lateral surfaces, and also narrowed the top, facing down and the broad base in contact with the base of the bladder. Iron is kupsulu consisting of collagen, elastin and numerous smooth muscle fibers. Behind and laterally average thickness of the capsule 0.5 cm, although this value may increase in normal glands. Tapes are smooth muscle of the back surface of the capsule and the capsule Denonvile merge. On the front and the anterolateral surface of the prostate capsule fuses with the visceral extension fascia endopelvica. Toward the top of the pubic-prostatic ligaments go forward and fix the prostate to the pubic bone. Superficial branch of the dorsal vein lies outside from this fascia in retropubic tissue, it pierces and flows into the dorsal vein. Lig. Puboprostatica directed from the apex of the prostate anteriorly and attaches to the pubic bone. Superficial branch of the dorsal vein lies outside the retropubic fascia and fat passes through the choroid plexus running into the dorsal vein. 

Lateral surface of the prostate borders pubococcygeal part of m. levator ani and directly adjacent to the inner pelvic fascia. The following compounds of the parietal and visceral intrapelvic fascia (arch tendinous fascia pelvis) pelvic fascia and the prostatic capsule separated from each other and the space between them filled with a small layer of fat tissue and side branches plexus dorsal vein. During radical retropubic prostatectomy intrapelvic fascia should be pushed to the plantar fascia tendons to prevent damage to the venous plexus. Intrapelvic fascia lying over m. levator ani and its cover is the mid to the prostate. As mentioned earlier cavernous nerve passes through the rear side of the prostate to the parietal fascia of the pelvis. 

The tip comes into contact with any prostate urethral sphincter. Histologically, normal prostatic glandular tissue can include fiber striated muscle fiber without the presence of stroma-muskulyarnoy or capsules. The reason the prostate gland is in contact with the outer longitudinal fibers and the detrusor is mixed with fibro-muscular tissue capsule. Thus, the average circular and inner longitudinal layer of muscle, continuing down the prostatic urethra forms preprostatichesky sphincter. As well as at the apex, the prostate is separated from the bladder. When surgical removal of the prostate carcinoma is a peculiar arrangement of the prostate suggests that prostate has its own true capsule. 

Structure. The prostate gland is about 70% of glandular cells and 30% is fibro-muscular stroma. Stromal tissue surrounded by a capsule, which consists of collagen and smooth muscle fibers. Surrounding the glandular tissue of the prostate and contracting during ejaculation, it skips the prostatic urethra. 

The urethra runs along the entire length of the prostate and usually ends up on the front surface. It is covered by transitional epithelium, which is pulled up to the prostatic ducts. Urothelium is surrounded by smooth muscles, inner longitudinal and outer circular layers. Urethral crest is projected inside the back of the middle line runs along the entire length of the prostatic urethra and stops at random sphincter. On both sides of the crest of a notch (prostatic sinus), which drained all the glandular elements (McNeal, 1972). In the middle part of the urethra rotates approximately 35 degrees anteriorly, but this angle can vary from 0 to 90 degrees. This angle separates the prostate, the urethra at the proximal (preprostaticheskaya part) and distal (prostatic portion) segments that are functionally and anatomically different meanings. In the proximal segment of circular smooth muscle tissue becomes thickened, forming an internal urethral sphincter (described earlier). Small periurethral glands are surrounded by smooth muscle periglandulyarnoy tissue located between the fibers of smooth fabric, which is included in preprostatichesky sphincter. Although these glands are less than 1% of glandular elements of the prostate. They are of great importance in increasing the volume of the prostate and can be a source of development of BPH. 

All large glandular elements of prostatic urethra open behind her in the prostate. A small hole prostatic utricle can be found on the top seed and bumps can be visualized at cystoscopy. Dearest represented 6 mm Mullerian ducts, and represented a small pouch under the projected substance the prostate. In men with underdeveloped sexual organs, it can form a large pouch on the back of the prostate. On each side of the uterine openings can be found opening two ejaculatory canals. Ejaculatory duct after joining the vas deferens and seminal vesicle duct enters the base of the prostate, when it comes into contact with the bladder. They are about 2 cm through the prostate on one line with the distal urethra and prostate are surrounded by smooth muscles. 

Prostate gland are glandular-tubular with a small amount of branches, and they are covered with simple columnar epithelium or cuboidal. There are scattered neuroendocrine cells, whose function is unknown, they can be found around the secretory cells. Below the epithelial cells are basal cells that cover each acinus, and they are the stem cells for the secretory epithelium. Each acinus is surrounded by a thick layer of stromal smooth muscle and connective tissue. 

Glandular elements of the prostate are divided into zones, depending on the ratio of ducts to the urethra, the different structure and embryological development sources. These zones can be seen in transrectal sonography. The angle separating the prostatic urethra and preprostaticheskuyu, ducts are under the transient zone preprostaticheskim sphincter and head to the side and back side. Under normal conditions, transient zone contains from 5% to 10% glandular tissue. Fibromuscular layer of tissue separates the transient zone from the rest of glandular components, and also can be visualized by transrectal ultrasound prostate. Transient zone is usually a source of development of BPH, it is under pressure from fibromuscular tissue surgical capsule, which can be seen in the enucleation of adenoma. You should know that 20% of cases of prostate originate from that zone. 

Ducts of the central zone back circularly, and the ejaculatory ducts open into. This zone includes 25% of the glandular prostate tissue. It has a conical shape and lies around the ejaculatory canals to the base of the bladder. Here, the fabric of the structure and immunohistochemical parameters differ from other prostatic tissue, which makes it possible to assume that this tissue develops from Volfovyh ducts. According to this hypothesis, only 1% to 5% of cases occur in the central zone, and at the same time may occur with cancer infiltration from neighboring areas. 

The peripheral zone constitutes a major proportion of glandular tissue (70%), and has rear and side surface of the gland. Its ducts drain into prostatic sinus along the entire length (postsfincter part) prostatic urethra. 7% of prostate cancer comes from this area, but it is most often exposed to chronic prostatitis. 

Up to 1 / 3 of the prostatic tissue can be no glandular fibromuscular tissue on the anterior surface. This part is normally extends from the bladder neck sphincter to an arbitrary and a significant portion of this tissue may relegated adenomatous nodes glandular tissue. The prostate capsule is covered by the anterior visceral fascia and the anterior part preprostaticheskogo sphincter, and it is composed of elastin, collagen, smooth muscle transverse. It is rarely affected cell carcinoma. 

Clinically, prostate has two lobes, separated by a central fissure, which is palpable at rectal examination and the average fraction, which can be projected into the bladder in older men. These shares are separate in histologically normal prostate, but is usually affected in pathological processes in the peripheral zone of the lateral and central periurethral glands. 

Blood supply. Usually, arterial blood supply to the prostate is carried out from the bottom of cystic artery. As we approach the gland artery divides into two main branches. Urethral artery pass through prostate-vesical compound in medially and posterolateral direction, perpendicular to the urethra. They are close to the bladder neck in the position from 1 to 5 pm and from 7 to 11 hours. The largest branch is behind us. Then they do hvostoobrazny rotation parallel to the urethra, blood supply it to the periurethral glands in the transition zone. Thus, when the BPH these arteries are the main blood supply to the adenoma. When resecting prostate adenoma enucleation or produce the most significant bleeding occurs in the bladder neck at about 4 and 8-hour positions. 

Capsular artery is the second main branch of the prostatic artery. This artery gives several smaller branches that run anteriorly capsule blood supply to the cavernous nerve of the prostate (sosudistonervny beam) and ends at the pelvic diaphragm. Capsular branches penetrate into the prostate at an angle and followed with the reticular stroma of the blood supply to the inserts of breast tissue. Venous drainage from the prostate and is abundant in periprostaticheskoe plexus. 

Limfootok occurs in the internal iliac and obturator nodes. A small portion is drained by lymphatic vessels in the group presakralnuyu or less in the external iliac lymph nodes. 

Innervation. The sympathetic and parasympathetic nerve fibers from the pelvic plexus enter the prostate from the cavernous nerve. Nerves follow the branch artery in the capsular stromal cells and slices of cancer. Parasympathetic nerve fibers inhibit secretion. Alpha-blockers reduce the tone of the stromal, and capsular preprostaticheskogo sphincter and ensure the flow of urine out of the effects of BPH. Neurons found in the prostate are also responsible for the relaxation of smooth muscles. Afferent fibers from prostate pass through the pelvic plexus to the pelvic and torakospinalnomu center. Block prostate may occur during anesthesia, the pelvic plexus. 

Membranous urethra.

Plot from the top of the urethra to the prostate perineal membrane is on average 2.0-2.5 cm (can be 1,2-5,0 cm) and a membranous. It is surrounded by an outer (cross-striated) urethral sphincter, which is surrounded by a flat sheet of muscle irregular shape, located between two sheets of fascia. External sphincter, which has an annular shape, is closely bordered by the urogenital gate m. levator ani and the tip of the prostate. In the urethra, this muscle forms a vertically oriented tube, which goes from the crotch to the membrane of the bladder neck. With the growth of prostate side and rear sections of this muscle atrophy, although the transverse fibers remain on the front surface of the prostate in adults. At the top of the prostate, the urethra is surrounded by circular fibers, thinning the back side, and form a fibrous joint. The entire length of the rear section of an arbitrary sphincter is inserted into the perineum. In contrast m. levatot ani, sphincter consists of thin fibers of type 1 (medial - shrinking), they contain large amounts of acidophilic ATPase, and are responsible for the tonic contraction. The myofibrils are surrounded by a large number of connective tissue that connects to the adjacent organs. 

Cross - striped sphincter on the anterior surface is bordered by a vein, and laterally with m. levator ani. Connective tissue from the side and front walls goes into the back of the lig. puboprostatic and supporting ligament of the penis, in front of forming a thin fibrous tissue that separates the urethra from the womb. Two bulb-urethral glands lie in front of the perineal membrane, and they are included on the edges of the base sphincter muscle. During sexual arousal, these glands secrete mucus in the bulbar urethra. 

Random sphincter corresponds to a reduction obturator urethral pressure, and is responsible for the retention of urine after prostatectomy. Components responsible for generating the obturator pressure 

1. columnar epithelium psevdosloisty that is going into radial folds 

2. submucosal layer, which contains a large number of vessels and soft connective tissue and promotes bonding urethral 

3. longitudinal and circular smooth muscle bundles of the urethra (the main component of the external sphincter), 

4. barred sphincter 

5. pubouretral part of m. levator ani. 

External sphincter receives innervation from the penis nerve. Urologists long time could not decide why, when the block or section of the nerve is no sexual activity sphincter ablation. Ævar and lawsonite et al (1974) identified two sources of somatic innervation of the sphincter, a branch of the sacral plexus passes through the pelvic surface of the m. levator ani. They found that damage to this nerve during radical prostatectomy lead to postoperative incontinence. Autonomic innervation of smooth muscles of the inner membranous urethra by the cavernous nerve as it passes nearby, although the nerves are not responsible for the retention of urine. Afferent fibers, the striated sphincter of the waste, play an important functional role, because suspected to contain an insufficient number of proprioceptive muscle fibers. 

The vas deferens and seminal vesicles.

When passing from the tail of the epididymis vas deferens is sinuous in nature, ranging in length from 2 to 3 cm behind the vessel he goes along and through the inguinal canal and appears in the pelvic cavity lateral to inferior epigastric vessels. At the level of the inner ring is removed from the testicular vessels and passes medially to all structures and the wall of the pelvis reaching the base of the prostate from behind. The terminal portion of the flow expands in the form of capsules, which can build up sperm. The duct has a thick wall composed of outer longitudinal and inner circular layers of smooth muscle and covered with columnar epithelium psevdosloistym with stationary fibers. 

 The seminal vesicles are located lateral to the duct, are about 5 cm in length and capacity of 3 to 4 ml. Despite its name, they do not accumulate semen, but they put most of the liquid ejaculate. The seminal vesicles consist of a ring-shaped tube with several bags, which are covered by columnar epithelium with a cube-shaped cells. This tube consists of a thin layer of smooth muscle and the length covered by a thick layer of adventitia. 

The seminal vesicles and ampulla duct lie behind the bladder. When they join, forming semyaizvergayuschy duct, smooth muscle bundles of the prostatic capsule with intertwined at the base of prostate. Denonvile fascia or peritoneum retrovezikalny pocket separates these formations from the rectum. With involvement in the disease process, these structures can not be palpated by rectal examination. 

Blood supply to these structures comes from a. vesiculodeferetial, the upper branches of the cystic artery. These arteries supply blood to flow along the entire length, then move to the front surface of the seminal vesicles in the apex. Also a source of blood supply may be lower vesical artery. Pelvic part of the duct and the seminal vesicles are drained into the pelvic venous plexus. Lymph flow occurs in the external and internal iliac lymph nodes. Innervation is from the pelvic plexus, and the main effect comes from the excitatory (sympathetic) hypogastric nerves. 

The female urethra (Femail Urethra).

Usually the size of the urethra in women from the bladder neck to the vestibule 4cm. Her line is changed gradually from transitional to stratified squamous epithelium neorogovevayuschy. Many small mucous glands open into the urethra and may cause urethral diverticulum. Distally, these glands are grouped together on each side of the urethra (Skene's gland) and 2 small empty duct on each side of the external opening of the urethra. Thick richly vascularized submucosa supports the epithelium of the urethra and prostate. At mucosal and submucosal cushion forms, which contribute substantially imperforate urethral pressure. These layers are estrogen dependent. During menopause, they become atrophied, the result of stress incontinence. 

Internal length of the smooth muscle of the bladder to the external opening is located in near-urethral tissue and fibrous tissue. When staining of the proximal urethral smooth main circular muscle sphincter is not recognized. Slightly thin layer of smooth circular muscle wraps long fibers through the length of the urethra. It is thinner long urethral smooth muscle, with staining being coordinated with the detrusor, the muscle length is shorter and wider urethra. 

Striated urethral sphincter is located distal to two thirds of the female urethra. He is extremely thin first layer (slow twitch) fibers, surrounded by abundant collagen. Proximally, these forms are complete circle around the urethra, which corresponds to the zone above the obturator urethral pressure. Further down the urethra fibers are not going lower, but continued on the lateral side of the urethra on the anterior and lateral vaginal wall. The reduction of these fibers close the urethra against the anterior vaginal wall fixed. Near threshold, the fiber ends, surrounds the urethra and vagina, urethra, forming a vaginal sphincter. Reduction of these groups of muscles along bulbospongiosus-pear pulls urogenital opening. 

Hung a bunch of the clitoris (anterior urethral wall) and the pubic-urethral ligament (posterior urethral ligament) are attached to the urethra below the pubis. Urethral sphincter gets double somatic innervation, and in men is on the pelvic and genital somatic nerves. Small sympathetic innervation occurs in the urethra of women. Parasympathetic cholinergic fibers innervate the smooth muscle. Somatic and autonomic nerves of the urethra pass through the lateral wall of the vagina near the urethra. During the period of transvaginal, brief surgical procedures, anterior vaginal wall incision laterally to avoid the nerves and prevent a third type of urinary incontinence. 

Supporting apparatus of female pelvis.
The muscles and fascia of the pelvis interact with each other in order to prevent loss of urogenital organs in the pelvic outlet. There are three functional types of supporting elements of the pelvis: 

1. Perineal muscles and Kubovistseralnye that form the sphincter around the outlet urinary tract. 

2. Leaflets m. levator ani, which are involved in the creation of a horizontal supporting apparatus of the bladder, cervix, posterior vaginal vault and rectum. 

3. Uterosacral ligaments that hold the pelvic organs over m. levator ani. Pelvic muscles tonically decreasing in response to external physical impact, in response to stress m. levator ani is reduced by closing the urogenital output, and increasing the area of ​​m. levator ani. Increased intra-abdominal pressure causes the pelvic organs to move downwards and pulls m. levator ani down, closing the entrance to the vagina. 

The muscles of the pelvis and the perineum are the most important role in strengthening the pelvis. Damage to the perineum during childbirth external sphincter integrity urogetalnogo changes, the output of the urinary tract increases gradually and affects the function of m. levator ani. Age and injury and impair some denervating m. levator ani muscle with the loss of support. Intra-abdominal pressure is applied to the fascia, resulting in a torn plantar fascia. Procedures to eliminate the weakness of the functions of the pelvis or urinary incontinence can be successful in the beginning, and without Scoring for the passage of time. Treatment of a pelvic defect - tsistosterey may cause another reason, for example - enterocele, rectocele. Thus, the successful removal of the pelvic defect is aimed at the restoration of all components of the anatomy of the supporting apparatus. 

Penis.

As mentioned, the root of the penis locked inside surface of the crotch pouch. Cavernosum is connected over the pubis, forming a large part of the penis. They are separated by partitions that come distally, the blood vessels may be mutual transitions. Cavernous body enclosed in a solid tunica albuginea, which is mainly composed of collagen. Its fibers are in besporyachnom state, when the penis is relaxed, and highly strained (compressed) with an erection. Smooth muscle advance to the cavernous bodies and form the cavernous sinuses are lined with endothelium. These sinuses cavernous tissue spongy give consistency. 

At external examination, distal to the bulb spongy body is on the ventral surface of the hull of the cavernous body, and then expands to cover them in Corona of the penis. Corona separates from the base of the penis foreskin penis. Spongy body goes along its entire length to the anterior urethra, which begins at the intermediate membrane. Front urethra and extends into the bulbar part of the capitate and the most narrowed by the end of the transition. It is limited to proximal cylindrical epithelial cells and distal squamous epithelium, glands and blennogenic (Litre). 

Boca fascia laterally surrounds both cavernosal bodies in order to surround the spongy part of the elastic fibers are kollogenovye and ventral to the holder of the rectum, mixed with Boca fascia, forming fundiform penis. The deeper fibers extending from the pubis to form the suspensory ligament of the penis. In the perineal fascia Boca mixed with tunica, is deeply involved in and an erection. Distally, it is mixed with the base of the head. Bleeding from the rupture of the corpora cavernosa (fracture of the penis), the blood is usually stored in Boka fascia. 

The skin of the penis shaft is very flexible and does not contain hair and glandular elements, with the exception of the glands producing smegma. Based on Corona-free fat and is very mobile because of its fleshy fascia, the fascia of Boca. Distally it contains more iron, the foreskin is attached below and Corona. Its blood supply is not dependent on an erection, comes from outside pudendal artery (femoral artery). Vessels enter through the base of the penis and are longitudinally to form rich anastomoses. The skin of the penis can mobilize in the vascular pedicle, which is ideal for reconstruction of the urethra. The skin of the penis is fixed by attachment to the underlying thin tunica albuginea. 

The main artery of the penis goes into the canal Alcock over the perineum and ends with three branches that supply the penis. Bulbar arteries penetrate the perineal membrane, then in the spongy part and go up from its posterolateral edge. It supply blood to the urethra, spongy part and the head of the penis. These large, short arteries can be difficult in the selection and retention within uretrektomii. Cavernous arteries penetrate the cavernous body of penis at the gate near the center of its erectile tissue. It gives a straight arteries, which branch out in their penetration into the cavernous sinuses. Dorsal artery of the penis is between the legs, and a member of the pubis, reaching the dorsal surface of the penis. It goes between the dorsal vein and nerve, and on the ventral side is connected to the fascia Buka. As they reach the head, it gives multiple branches to the cavernous bodies, surrounding spongiosum and urethra. Spongy part of the rich blood supply can safely allocate it in the treatment of strictures. 

The surgeon who produces penile revascularization should be extremely cautious, as the artery of the penis is variable in the anastomoses, branches. Is no exception, that a cavernous artery can supply both the cavernous body, or absent. As an alternative to additional pudentalnaya artery can completely replace all the branches of the basilar artery of the penis. 

This artery obturator artery starts from the bottom or cystic artery and go in front and lateral to the prostate and reach the penis with the dorsal vein. This artery was identified in 7 out of 10 patients and 4% mentioned in the radical prostatectomy. Its damage during prostatectomy can greatly affect the potency after surgery. 

Based on the head several venous trunks are joined, forming a dorsal vein of the penis, which runs between cavernous bodies and flows into the preprostaticheskoe plexus. Vienna spongy part of the walk around the corpora cavernosa, anastomoziruyas perpendicular to the deep dorsal vein. They exist only in the distal two thirds of the penis shaft, the number of 3 to 10. Intermediate venules are formed from the cavernous sinus, fall in podobolochnoe, capillary plexus. From these plexuses begin emissornye veins that usually go obliquely between the sheets of membrane and flow into the veins surrounding the Dorsolateral. Emissornye vein in the proximal third of the penis are connected to the dorsomedial surface of the corpora cavernosa, producing between 2 and 5 of the cavernous veins. At the gate of the penis, these vessels pass between the stem and bulb, receiving from each branch, and connect to the internal pudendal vein. Valves emissornyh, cavernous and deep dorsal veins may participate in the arterio-venous anastomoses. 

Dorsal nerves provide sensory innervation of the penis. These nerves run along the dorsal artery supplying the head and ornate. Short branches extending from the perineum nerve innervate the ventral part of the penis. These nerves can be anesthetized in order to reduce penalnoy sensitivity. After penetration into the corporal body, they branch out into the erectile tissue, providing a sympathetic and parasympathetic innervation, coming from the pelvic plexus. Tonic sympathetic impulses decrease erection. Parasympathetic nerves release acetylcholine, NO, vasoactive interstitial polypeptide, which causes relaxation of smooth muscles of the corpora cavernosa and the arteries necessary for erection. It was assumed that during erection subcapsular venules squeezed over not expandable tunica. 

Scrotum.

Scrotum skin pigment has a hairy covering, free from the sebaceous glands, sweat glands and the rich. The thickness of the skin depends on the thickness of smooth muscle. The median suture is for the entrance to the anus, urethra, and a line of fusion of genital tubercles. Deeper than that seam is divided into two parts by the septum. 

Fleshy shell of smooth muscle fascia continues as the Wheel, Scarpa, fleshy and fascia on the penis testicles suspended by their cords scrotal space. In the process of dropping leaflets they receive from the fascia and muscles of the abdominal wall known as the facia spermatica, which form part of the scrotal wall. Outdoor seminal fascia is a continuation of the external oblique muscle fascia and firmly attached to the outer boundary of the inguinal ring. M. et F. Cremasterica starts from the internal oblique muscle and is attached laterally to the inguinal ligament, and fascia medial to the iliopsoas and lonnomu tubercle. Internal seminal fascia is a continuation of the transverse fascia. Parietal and visceral membranes of the vagina, surrounding the egg, forming a space lined by squamous epithelium and are part of the peritoneum. They are going to the back of the lateral border of the testis, where they attach to the wall of the scrotum. Testicle also attached to its lower pole through the conductor. Sometimes the testicle mesentery and the conductor may be absent, leaving uncommitted testicle, this may predispose to torsion of the spermatic cord. 

The front wall of the scrotum pudendal artery external supplied with blood and innervated nilioingvinalis et genitofemoralis. Front blood vessels and nerves are usually parallel rugae and do not cross stitch. Thus, the transverse scrotal incisions or incisions on the midline are most appropriate. The back of the scrotum is supplied with rear scrotal branches of the intermediate vessels and nerves. To all this back subcutaneous femoral nerve provides innervation to the intermediate branch of the scrotum and perineum. 

The lymphatic system is a small basin. Lymph flow from the penis, scrotum and perineum is a perineal glands. These nodes can be divided into superficial and deep groups, which are separated by a deep thigh fascia (fasia lata). According to aa. pudenda externa, epigastrica inferior, circumflexa superficialis of a. iliaca externa, superficial lymph nodes lie in safenofemoralnom connection. In place of an exit v. saphena (fossa ovalis) to the fascia lata, v. saphena magna connected to v. femoralis and superficial lymph nodes are connected to the profound. Many of the deep inguinal nodes lie medial to the v. femoralis and send their efferent fibers through the femoral ring (above the inguinal ligament) to the external iliac and obturator lymph nodes. Just outside the ring there is a large femoral lymph node (the node Rozenmyullera). 

Lymph from the scrotum does not cross the midline suture, and empties into the ipsilateral group of superficial inguinal lymph nodes. Lymph from the trunk of the penis and then flowing back branches on both sides of the groin. Lymph nodes head go deep fascia of Boca dorsally and join in the superficial and deep groups on both sides of the groin. Fascia and skin of the perineum are the lymph nodes in superficial; components outside pockets carry lymph into the superficial and deep lymph nodes. 

Testes.

Testicular length of 4-5 cm, width 3 cm, 2.5 cm in thickness and volume of 30 ml. They are enclosed in a solid capsule consisting of: 

1. Visceral leaf tunica vaginalis; 

2. Albugineous membrane with collagen and smooth muscle cells; 

3. Vascular membrane
Appendage attached to the posterolateral part of the testicle. Above it grows inside albuginea to form the mediastinum testis, where in the testicle are blood vessels and nerves. Radiant barriers extending from the mediastinum testis divide the inside of the cone-shaped segments 200-300, each of which contains one or more convoluted tubules. Each tube is U-shaped and contains about 1000000 interstitial Leydig cells lying on a thin tissue surrounding the ducts and are responsible for the production of testosterone. Toward the top of each tubule segments is a direct (tubuli recti) and enters the mediastinum testis, forming a network of canals lined by squamous epithelium. This network is called the rete testis, and generates 12 to 20 efferent ducts and is held in the highest part of the epididymis - the crown. Here efferent tubules increased and even more twists and form knonicheskie slices. Tubule segments from each goes to one of appendage tubule, which is wrapped around the fibrous sheath appendage about 6 times, forming the body and tail. As the tubule is close to the tail, it thickens and straightened, turning to the vas deferens. 

Spermatic cord is formed from the vas deferens, a et v testiculares and fascia spermatica. Testicular artery and the aorta begins to go into the middle layer of the retroperitoneum to the internal inguinal ring. Lateral to the internal inguinal ring attachment of the middle layer form a lateral spermatic fascia. Attachments can be cut at orhidopeksii to increase the length of the spermatic cord. In the inner ring of the vessels come with inguinal branch of n. genitofemoralis, n. ilioinguinalis, a. cremasterica, vas deferens and its artery. 

On his way to the testis as well. testicularis divided into internal artery and lower testicular artery and the artery going to the head of the epididymis. The level of branching and changes happening in the inguinal canal to 31-88% of cases. When making a dissection of the inguinal varicocele, the surgeon must remember that there may be two or three levels of divergence of the artery. Rich arterial anastomoses are found at the head of the epididymis, testicular and between the capitate and arteries near the tail between testicular, pridatkovymi, kremasternymi vazalnymi and arteries. A. testicularis included in the mediastinum testis and branch out into tunica vasculosa, mainly in the anterior, medial and lateral parts of the lower pole and the anterior segment of the upper pole. Thus, the location of the weld fume through the tunica albuginea of ​​the lower pole can damage the surface of these important vessels and devaskulyarizirovat testicle. Testicular biopsy should be performed on the medial or lateral surface of the upper pole, where the lowest risk of complications. 

Testicular veins form several tightly anastomosing channels surrounding the testicular artery as pampiniform plexus. This contributes to the formation of an alternating exchange of heat, which cools the blood in the testicular artery. At the level of the inguinal canal veins join to form two or three channels, then only one channel, which empties into the inferior vena cava to the right and left renal vein. Testicular veins may anastomose with the external pudendal, and cremaster vasal veins. These compounds may allow the varicocele recur after surgery. Testicular lymphatic vessels empty into the para-aortic nodes and interaortokavalnye. 

Visceral innervation testis and epididymis are in two directions. Part of the starts of the renal and aortic plexuses and runs with the gonadal vessels. Other afferent and efferent veins gonadal go from the pelvic plexus with the vas deferens. The ongoing testalgia can only arrest the pelvic plexus anesthesia. Some afferent and efferent nerves cross to the opposite pelvic plexuses. These interlocking explain how the disease process in one testicle can affect the function of another (for tumors, varicocele). Genital branch of n. sensory innervation provides genitofemoralis parietal and visceral sheets of tunica vaginalis and the scrotum. 

Semiotics Urologic Diseases

Pain. 

The cause of pain is increased pressure in the upper urinary tract, the response spastic contraction of smooth muscles of the urinary tract and concomitant ischemic changes in the kidneys. 

The pain is acute, obtuse, short-term and permanent. 

Acute pain usually occurs in renal colic. In the pathogenesis of colic is a spasm of sharp segmental cups, pelvis and ureter, caused by acute obstruction is most often in the urinary tract. Renal colic develops the sudden appearance of obstacles to the flow of urine from the renal pelvis, leading to its overflow, increase of intra renal pelvis pressure, venous stasis, kidney ischemia with edema of the interstitial tissue and stretching of the renal capsule. Most often develops due to renal colic migration concrement, in some diseases kidney and ureter as a result of blockage of the ureter clot or cheesy masses in tuberculosis and tumors of the urinary system, but also because of obstructions in the ureter bend and inflammatory processes. 

At the moment of pain patients are anxious, rushing about, taking a variety of body positions. The pain often radiating to the groin, thigh, genitals, accompanied by frequent urination and vomiting. Constant dull pain caused by hyperextension renal capsule. 

In diseases of the bladder pain is localized above the vagina, increased urination, which is quickened (pollakiuria), painful (strangury). Increased pain and dysuria while walking and shake the body, more intense hematuria being particularly characteristic of bladder stones. 

Localization and nature of pain in diseases of the prostate gland depends on the severity of the inflammatory process. In chronic prostatitis pain dull aching, poorly localized in the perineum, sacrum - the lumbar area, irradiates into the penis, scrotum. In acute inflammation of the prostate is very intense pain, accompanied by a significant increase in body temperature. Can acute urinary retention. 

In acute inflammation of the testis and epididymis of his pain in them is very intense (shocked zone). In chronic inflammation, pain dull, aching. 

It must be borne in mind the possibility of asymptomatic disease (early stages of tumor kidney, bladder, abnormal development of organs and urinary system). 

Changing the amount of urine. 

Under normal conditions, healthy adult person produces daily about 1500-2000 ml of urine. Since urine is allocated approximately 75% of applied fluid during the day an adult urinates 4-5 times. At night, as a rule, healthy people do not urinate. 

Consumption of large amounts of fluid causes polyuria; with urine specific gravity is reduced. 

In pathological conditions, polyuria occurs in diabetes mellitus, diabetes insipidus, chronic renal failure. 

Oliguria is characterized by a decrease in the volume of urine to 100 -500 ml. Distinguish physiological and pathological oliguria. Physiologic oliguria can be in healthy individuals with a decrease of fluid intake. In such cases, the urine becomes more concentrated, with high relative density. 

Pathologic oliguria is one of the symptoms of kidney failure, being extremely poor prognostic sign. In addition to urological disorders, oliguria may be accompanied by all the pathological conditions associated with loss of large amounts of fluid (diarrhea, vomiting, bleeding, sweating, fever), and heart failure in the development of edema. 

Anuria - lack of urine in the bladder. In clinical practice, the concept of "anuria" - is a condition where one day in the bladder goes up to 100 ml of urine. It is a dangerous symptom of a number of diseases and is mainly a manifestation of renal failure. 

Distinguish arenalnuyu, prerenal, renal (secretory) and postrenalnuyu (excretory, obstructive), anuria. 

Arenal anuria observed in renal agenesis in newborns or as a result of surgical removal of a solitary kidney. 

Prerenal anuria occurs most often caused by insufficient blood flow to the kidneys (shock, collapse, heart failure), or full termination of his (thrombosis of the aorta, inferior vena cava, renal arteries and veins), and as a result gipogidratatsii (blood loss, profuse diarrhea, uncontrollable vomiting .) 

Renal anuria develops as a result of destruction of renal parenchyma, which is based on poor circulation (ischemia, hypoxia) due to various reasons (glomerulonephritis, pyelonephritis, intoxication, poisoning by organic toxins, heavy metal salts, etc.). 

Postrenal anuria occurs as a result of violations of the outflow of urine from the upper urinary tract. The most common cause of this type of anuria bilateral kidney stones or urinary tract, compression of the ureter tumor from the outside, ureter ligation as a technical error during surgery, acute urate uropathy, and others. 

Qualitative changes in the urine. 

Salts in the urine in soluble form, determine its weight, which varies in different periods of the day from 1010 to 1025. Relative density of urine as determined by the concentration of dissolved organic and inorganic compounds, products of metabolism, hormones, trace elements. Renal concentrating defect leads to a decrease in urine specific gravity (hyposthenuria). Constant lowering the share is called hyposthenuria and points to the chronic renal failure. 

Normal urine is transparent. Clouding of urine occurs in the presence of its large number of various salts. Distinguish uraturia - the presence of uric acid salts, karbonaturia - salts of carbonic acid, phosphaturia - salts of phosphoric acid, oxaluria - salts of oxalic acid. 

Proteinuria. While a healthy person excretion of protein is from 80 to 150 mg/ per day in urine, proteinuria detected by analyzing the urine indicates a possible renal failure. Proteinuria can be detected for the first time in renovascular, glomerular lesions and tubulointerstitial kidney disease, or it may manifest release a large number of pathological protein in the urine at various conditions such as multiple myeloma. Proteinuria can be due to secondary nonrenal lesions and response to various physiological states, like as in exercises with stress. Normally, proteins in the urine by about 30% composed of albumin, 30% of serum globulin, which is increasingly part of the Tamm - Horsfall protein. This ratio may vary with the defeat of glomerular filtration, tubular reabsorption or excretion of protein in urine, determination of the profile of protein in the urine variety of ways, such as electrophoresis, may help determine the cause of protenuria. Most cases of proteinuria may be included in one of three categories: glomerular, tubular or excessive (overflow). Proteniuria glomerular proteinuria the most common type and is the result of increased permeability of glomerular capillaries to protein, especially albumin. The cause of glomerular proteinuria may be some primary glomerular diseases such as IgA nephropathy or glomerulopathy associated with systemic diseases like diabetes. Pathology of glomerular should be suspected when the excretion of protein in the urine for 24 hours over 1 gram and almost certain determined in cases where the total protein excretion greater than 3 grams. Tubular proteinuria is a consequence of disruption of the normal reabsorption of filtered protein low molecular weight, such as immunoglobulins. When tubular proteinuria, the amount of protein in the urine for 24 hours is rarely more than 2 to 3 grams of protein excretion is a low molecular weight, such as albumin. Violations lead to tubular proteinuria is usually associated with various defects in glomerular filtration, such as glycosuria, aminoaciduria, phosphaturia and uricosuria syndrome (Fanconi). Increased levels of serum albumin in pathological causes that glomerular filtration is allocated surplus and increased tubular reabsorption. The most common cause of excessive release of protein is multiple myeloma, in such cases there is increased production of immunoglobulins and their release into the urine. 

When inflammation in the urinary tract urine becomes cloudy from excess content in her white blood cells (leukocyturia). To determine the source leukocyturia trehstakannaya resort to trial, which is as follows: the patient urinates into two vessels in series, with the first vessel allocates about 50-60ml of urine in the second - roughly the same amount. The third portion of urine obtained after prostatic massage.

 Pyuria in the first portion indicates inflammation in the urethra, and if Pyuria and the second portion - hit the bladder or kidneys. Changes in the third portion - the result of inflammation of the prostate. 

Inflammatory degenerative changes in the kidneys are the cause of albuminuria (the presence of protein in urine). If true albuminuria protein in the urine up to 20% with a false-content did not exceed 1%, often accompanied by albuminuria cylindruria - the presence of casts in the urine. 

A major symptom is hematuria - blood in urine is regarded as gross hematuria. Evaluating hematuria should always be asked any questions on which the urologist should give qualified answers to establish the correct diagnosis: (1) macro-or microhematuria? (2) When a urine staining of blood during urination? (3) Hematuria with pain? (4) The patient noted the presence of blood clots in urine? (5) If there are clots, which they form? Before you begin to address hematuria, it is necessary to establish its source, using for this three glass sample. The presence of blood in the first portion (initial hematuria) indicates a pathological process in the urethra. Blood in the third portion appears in the localization of the pathological process in the bladder. With a total of hematuria (blood in three portions), the pathological process is localized in the kidneys or bladder. The presence of blood clots indicates a greater degree of bleeding, which dictates the need to identify urologic pathology is the cause. Normally, when bleeding from the bladder or prostate urethra amorphous clot. However, when a bunch of vermiform, with the existing pain in the lumbar region, the cause of hematuria is the pathology of the upper urinary tract, when clots are formed in the lumen of the ureter. A similar picture can be a manifestation of severe hematuria, especially in adults, this symptom should be regarded as a sign of the tumor has not yet set an exact diagnosis and should be recommended in these patients immediate urologic examination. In severe hematuria accompanied by considerable pain, patients need to perform cystoscopy at the first opportunity, because this can easily identify the cause of bleeding. Cystoscopy Hematuria helps to establish the urethra, bladder or upper urinary tract. In patients with bleeding from the upper urinary tract with cystoscopy is easy to detect a jet-colored urine portions coming from the mouth of the ureter. 

Extensive burns of the body, blood disorders, poisoning, accompanied by the liberation of hemoglobin in the urine (hemoglobinuria). With extensive crushing of soft tissues occurs myoglobinuria caused by the inflow of blood into the urine and then the pigment myoglobin. 

Ingress of air or gas in the urine (pnevmaturia) notes in the gastro-cystic, vesicovaginal fistula, with a yeast infection of the urinary tract. 

If fat embolism renal capillaries after massive fractures of long bones, with an abundant intake of fat in the urine are allocated different fatty substances - lipuria, and in communicating with the larger lymphatic clearance of the urinary tract, lymph getting into the urine giving it a milky - white in color (chyluria). In endemic areas, echinococcosis echinococcus in the kidneys observed ehinococcuria caused by discharge of urine hydatid vesicles. 

Micturition disorders. 


During the day the healthy person produces an average of 1500ml of urine, 75% adopted on a day of liquid (the remaining 25% allocated lungs, skin, intestines). The frequency of urination is normal varies from 4 to 6 times a day. The bladder is emptied completely. Urination lasts no longer than 20 seconds, the rate of urine flow rate in the 20 to 25 ml / s, for women and from 15 to 25 ml / s for men. In men, urine flow in a parabola thrown a considerable distance. Urinating man act is arbitrary and completely independent of consciousness. It begins with a pulse of the central nervous system. The urge to urinate can be suppressed even when the bladder is full. Begin urination may be terminated by the respective pulses. 

Physiological bladder capacity of 250-300ml, but depending on several factors (temperature and humidity environment, emotional state), it can fluctuate. 

Among the disorders of urination (dysuria) in the first place it should be noted more frequent - pollakiuria. This feature is characteristic of the lower urinary tract disease and prostate cancer. For each allocated a small amount of urine incontinence, total amount allocated for the day, does not exceed the norm. If the frequent urination is accompanied by large portions of urine, and daily urine output is much higher than normal is a sign of defeat mechanism urine excretion (diabetes, chronic renal failure, and etc.). Frequent urination can be pronounced - 15-20 times a day or more. Thamuria sometimes accompanied by mandatory (imperious) urging to urinate. Increased urine emission can be observed only during the day and during the motion, disappearing at night and at rest, which is usually the case with cystitis, bladder stones, tumors of the prostate and etc. Thamuria often accompanied by soreness. 


Oligakiuria - a rare abnormal urination is usually associated with violation of the innervation of the bladder to the spinal cord as a result of injury or illness of the latter. 


Nocturia, or more properly the night thamuria - prevalence of night diuresis on day by the number of incontinence and urinary frequency. Normally, adults get up at night more than twice to empty the bladder. Frequent urination at night may cause increased urination or in the volume of the bladder. Frequent urination during the day without nocturia is generally associated with psychogenic and excitement. Nocturia without frequent urination may be in patients with heart failure and edema at the periphery, the volume of intravascular fluid, which is accompanied by increased urinary excretion when the patient is in a horizontal position. Concentration renal function decreases with age, a poet, so the urine is increased in elderly patients at night, when they are lying in bed. Nocturia can occur in people who use large amounts of fluids in the evening, especially caffeine and alcoholic beverages that have a pronounced diuretic property. In the absence of these factors, nocturia is a symptom indicating that there are problems with the function of the bladder In consequence bladder outlet obstruction and / or decrease in volume of the bladder. 


Strangury - difficulty urinating in combination with its increasing frequency and pain. If the patient has spasmodic strangury bladder contractions, and sometimes fruitless, or accompanied by a small amount of urine. As a rule, accompanied by mandatory strangury urge to urinate. This is expressed most often in pathological processes in the bladder. 

Urinary incontinence - involuntary release (leak) without the urge to urinate. Loss of urine can occur in the urethra or in addition to it, ie, urethral outside. 

Urethral incontinence are divided into: 

1. Stress - stress urinary incontinence. 

2. Urge (imperative) - a consequence of pronounced, irresistible urge to act of urination. 

3. Overflow incontinence due to bladder in the absence of urge to urinate, the bladder in a crowded due to chronic urinary retention. 


In stress incontinence - no violation of the anatomical integrity of the urinary tract, but urine is not retained due to failure of the bladder sphincter. True incontinence is constant or occurs only at a certain position of the body (in the transition to a vertical position) with a significant physical exertion, coughing, sneezing, laughing. Not holding urine on exertion, coughing, laughing, sneezing is usually seen in women with a decrease in muscle tone of the pelvic floor, reducing sphincter of the bladder, which can be the cause of anterior vaginal wall prolapse and uterine prolapse. In menopausal stress incontinence in women, in some cases due to violation of the detrusor and sphincter activity discoordination result of hormonal dysfunction. 

When intra urethral (false) incontinence urine excreted spontaneously, as a result of congenital or acquired defects of the ureter, bladder, or urethra. 

By birth defects include bladder exstrophy, epispadias, ectopia mouth ureter into the urethra or vagina. These reasons are more common in children. Acquired defects leading to incontinence vneuretralnomu always connected with the trauma. In this case violated the integrity of the urinary tract, and formation of fistulas opening into the adjacent organs, most often in the vagina, at least in the rectum (ureterovaginal, vesico-vaginal, vesico-rectal, uretrorectal fistulas). 


Urge incontinence - the inability to hold urine in the bladder with an imperative, an irresistible urge. Signs Urge incontinence are frequent urination at short intervals, Urgent (imperative), the urge to act of urination, urinary incontinence due to the sudden urge to express often thamuria night. Can be observed in acute cystitis, the defeat of the bladder neck tumor, sometimes with benign prostatic hyperplasia (BPH) prostate cancer. In toddlers and school age to urinary incontinence is due to overflow bladder in a long interesting game. 


Enuresis - bed-wetting. May be physiological during the first two or three years of life. If the bedwetting continues, it may be a consequence of delays in the development of neuromuscular structures urethrovesical segment or a symptom of organic disease (infection of the urinary tract, urethral valves, back, boys, distal urethral stenosis in girls, neurogenic bladder). 


Difficulty urinating - is accompanied by a number of urological diseases. In this stream of urine is weak, thin, vertically directed downward, or urine is not released jet, and only droplets. When urethral strictures urine stream splits, there is a twist and spray it. When benign prostatic hyperplasia (BPH) and prostate cancer, my jet is thin, listless, does not describe the normal arch, and sent to the bottom, the duration of the act increases the emission of urine. 


Urinary retention (ischuria) - is an acute and chronic. Acute urinary retention occurs suddenly and is characterized by lack of urination urge in him, the overflow of the bladder, abdominal pain. In some cases, acute urinary retention is possible in the absence of desires on him. Most often, such a delay happens in the absence of desires on him. Most often, this delay is the neuro-reflex and occurs after various surgical interventions, the horizontal position of the patient in bed, with a strong emotional shock. In such cases, urinary retention should be distinguished from anuria (no urine in the bladder), in which there is no urgency to urinate. 


Acute urinary retention is usually caused by chronic obstruction to the outflow of urine. Most parts of its causes are benign prostatic hyperplasia (BPH) and prostate cancer, urethral stricture, stone, and the tumor in the lumen of the urethra or bladder neck. Bladder catheterization in the absence of urination has diagnostic and therapeutic value (to distinguish from acute urinary retention anuria). Partial urinary retention in children caused by various types of obstruction, in violation of a passage of urine at the bladder outlet region (bladder neck sclerosis, urethral stricture and valve, bladder stones and urinary tract, the larger ureterocele). In partial obstruction to outflow of urine in the bladder neck or urethra, or when the detrusor hypotonia, when part of the urine remains in the bladder (residual urine), chronic urinary retention. The weakening of the detrusor muscle increases the amount of residual urine. If in a normal state after the act of urinating in the bladder is not more than 15-20 ml of urine is in chronic urinary retention is increased to the amount of 200-300 ml at times up to 1000-2000 ml. and more. As the number of residual urine and urinary bladder are stretching not only the detrusor paresis and sphincter. In these cases either completely absent or at an independent urination urge it stands urine drops, involuntarily, always. Thus, the patient along with a urinary retention urinary retention. This phenomenon is called paradoxical ischuria. It occurs when prostate adenoma, with injuries and diseases of the spinal cord. 

Used in this lesson, new teaching technologies, "Round Table".

USING "Round Table".

The method provides for joint activities and active participation in the classroom each student, the teacher works with the entire group. 

Embarks on a circle piece of paper with the job. Each student writes his answer sheet and passes the other. All write down their answers, followed by discussion: crossed out the wrong answers, the number of correct - evaluate the student's knowledge. 

Examples of possible tasks: 

- Describe the causes of renal colic. 

- Define the types of anuria. 

Students are required to determine the cause of renal colic or types of anuria, justifying your answer in detail. 

To think about each answer the student is given 3 minutes. Then, the answers are discussed. At the end of the method of teacher comments on your answer is correct, its validity, the activity level of students. 

This methodology promotes student speech, forming the foundations of critical thinking as In this case, the student learns to assert his view, analyze responses band members - participants of the contest. 

6.2.Analitical part 

Situational tasks:

Task 1. Patient 25 years old, complains of the appearance of urination when walking, bumpy ride. Sometimes it is interrupted stream of urine. 

1. Your preliminary diagnosis? 

2. Possible changes in the overall results of urine analysis. 

3. Possible changes in the results of the US of the bladder. 

Answers: 

1. Urolithiasis. Bladder stone. 

2. In the analysis of urine - may increase the number of leukocytes. 

3. US on the bladder - is confirmed by the presence of stones in the bladder. 

Task 2. In the emergency room patient taken 26 year old male, complaining of pain in right abdomen radiating to the groin. Pain accompanied by nausea, vomiting. Mild symptom pokalachivaniya on the lumbar region to the right and symptoms of irritation of the peritoneum. 

1. Which diseases are most frequently observed these symptoms? 

2. What the survey methods are needed to clarify the diagnosis? 

Answers: 

1. Urolithiasis. Right ureter stone? Acute appendicitis? 

2. Urinalysis and blood, kidney US, sightseeing and excretor urography. 

Task 3. Patient 40 years examined at the constant microhematuria. Twice a painless gross hematuria total. Proper constitution, satisfactory nutrition. Abdomen soft. Symptom of Pasternatskiy negative from both sides. On palpation of the left kidney positive symptom balloting. External genitalia are developed properly. The prostate is smooth, painless, not increased. Urination free and painless. In the analysis: polycythemia, microhematuria. 

1. What methods of diagnosis may clarify the diagnosis? 

2. What kind of disease you can think of? 

Answers: 

1. Ultrasound examination, observation and excretory urography, CT. 

2. Tumor of the left kidney. 

Task 4. Patient A., aged 42, the day after appendectomy (catarrhal appendicitis) noticed the absence of urination. Blood transfusions were not. Blood pressure is stable in the range 120/80 mm Hg After intravenous administration of physiological solution of sodium chloride in 300 ml, the bladder is still empty. 

1. What is a symptom of the patient? 

2. What additional research should be done? 

Answers: 

1. Postrenal anuria (ureteral ligation only the right kidney, an anomaly of development). 

2. Ultrasound examination, observation and excretory urography, computed tomography. 

Task 5. The patient was in a car accident, a fractured pelvis from a large deformation. Urination is missing. Painful tenesmus to urinate. Suprapubic area increased sharply painful, perineal and suprapubic huge hematoma. 

1. What is a symptom of the patient? 

2. What medical tactics? 

Answers: 

1. Acute urinary retention, perineal and suprapubic urogematoma area. 

2. Operative measure
Task 6. Boy 10 years old enrolled in the clinic with complaints of weakness, headaches, poor school performance, frequent abdominal pain. In determining a history of the child's mother added that her son occasionally wets the bed during sleep. 

1. What is a symptom of a boy? 

2. What the survey methods are needed? 

Answers: 

1. Enuresis. 

2. Radiography of the lumbosacral spine, cystoscopy. 

Task 8. The patient complained of blood in the urine, urine color "meat slops." 

1. How is this symptom? 

2. Where localized pathological focus? 

Answers: 

1. Hematuria (total). 

2. Kidneys, pelvis, ureter, bladder. 

6.3. Practical part 

The interview with the patient in the urology department, conducting physical examination, determination of the nature of pain, its location, and intensity of irradiation, urinary disorders, as well as changes in quality and quantity of urine in patients with urological diseases, the causes and mechanisms of the onset of symptoms in patients with urological diseases. 

7. Forms of control knowledge, skills and abilities

- Viva voice examination;

- Writing; 

- Solution of tasks; 
- Tests. 
8. Criteria for evaluating the current control
	№
	Achievement as a percentage (%) and scoring the student's knowledge level rating
	Achievement as a percentage (%) and scoring the student's knowledge level rating
	Achievement as a percentage (%) and scoring the student's knowledge level rating

	1.
	86-100
	Excellent "5"
	Independently analyses
Uses in practice

Shows high activity, a creative approach to the conduct of interactive games

Correctly solves the case studies with full justification for the answer

Understands the subject matter

Knows, says confident

Has a faithful representation

	2.
	71-85
	Good "4"
	Uses in practice

Shows high activity during the interactive games

Correctly solve situational problems, but the rationale for the answer not full enough

Understands the subject matter

Knows, says confident

Has a faithful representation

	3.
	55-71
	Satisfactorily
"3"
	Knows, says not sure

Has a partial view

	4.
	54 and less
	Unsatisfactorily
"2"

	It does not accurately represent

Do not know


9. Chronological map of classes
	№
	Stages of training
	Forms of employment
	Continued a resident of Property in the minutes. 225

	1.
	Lead-in tutor (study subjects). 
	
	10

	2.
	Discussion topics practical training, assessment of baseline knowledge of students with new educational technologies (round table, case studies, slides), as well as checking the source of students' knowledge, the use of visual aids (slides, models, phantoms, ultrasound, x-ray, etc.). 
	The survey, an explanation
	50

	3.
	Summing up the discussion. 
	
	15

	4.
	Giving students tasks to perform the practical part of training. Cottage explanations and notes for the task. Self-Supervision. 
	
	30

	5.
	The assimilation of skills a student with a teacher (Supervision thematic patient) 
	Medical history, clinical role-playing case studies
	40

	6.
	Analysis of the results of laboratory and instrumental studies thematic patient, differential diagnosis, treatment plan and rehabilitation, prescriptions, etc. 
	work with the clinical laboratory instruments
	30

	7.
	Talk degree goal classes on the basis of developed theoretical knowledge and practical experience on the results of the student, and with this in mind, evaluation of the group. 
	Oral questioning, test, debate, discussion of the practical work
	30

	8.
	Conclusion of the teacher on this lesson. Assessment of the students on a 100 point system and its publication. Cottage set students the next class (a set of questions) 
	Information, questions for self-training.
	20


10. Questions: 

1. The causes of renal colic. 

2. Types and causes of anuria. 

3. Hematuria and its difference from urethremorrhagia. 

4. Total hematuria and its cause factors. 

5. Reasons  of postrenal anuria. 

6. The difference between anuria and ischuria. 

7. Uraturia and simplest methods of detection. 

8. Chyluria and its causes. 

 11. Recommended Reading 
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6. Интернет: (www.uroweb.ru; www.uro.ru; www.medscape.com; www.medicalstudents.com; www.uroweb.org; www.bju.org; www.europeanurology.com).
PAGE  
2

