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 1. A theme urgency. 

 The urolithiasis is widespread disease of almost all age groups of the population. In many regions of the world, and also the urolithiasis wins first place in some regions of Ukraine among the reasons of diseases. The nephrolithiasis has proof recurrent character of a current and quite often development of purulent diseases of kidneys and urinary ways becomes complicated such urgent conditions as a renal colic, анурия. An urolithiasis - frequent enough reason of time and proof invalidity of people young and middle age, and also physical inability development in connection with necessity of carrying out of nephrectomies. Besides, the nephrolithiasis quite often can cause mors of patients.

 2. The lecture purposes.

 The educational: 

 To learn students to knowledge:

1. Aetiologies, a pathogenesis of semiology, diagnostics and to urolithiasis treatment.

2. Rendering of an acute management by the patient with an acute uncomplicated current of an urolithiasis.

3. Prophylaxes of development of is purulent-destructive processes in kidneys.

4. Metaphilactics of urolithiasis relapse
 The educational: 
 In development and current МКБ the important role such bad habits of the person as can play an alcoholism, smoking, diet disturbance.

 In studying of an aetiology, a pathogenesis and working out of methods of treatment and urolithiasis preventive maintenance the important role the Ukrainian scientists A.F.Vozianov, K.A.giant, J.G.Edinyj, V.S.Dzjurak, V.V. Zhila have played.

 In studying of the reasons, methods of preventive maintenance and treatment of a recurrent urolithiasis the important contribution was brought by chair of urology and nephrology of the Odessa State medical university. The senior lecturer of chair A.V. Borisov successfully approved in 2001 the thesis for a doctor's degree devoted to problems of a recurrent urolithiasis. Throughout last 6 years the chair receives 8 patents for the invention on problems of a recurrent urolithiasis.

	     3. The plan and organizational structure of lecture.

№

п/п
	The basic stages of lecture and their maintenance
	The purposes in levels

Abstractions
	Lecture type, equipment

Lectures
	Time distribution

	1
	2
	3
	4
	5

	1.

2.

3.

3.1

3.2

3.3

3.4

3.5

4.

5.

6.


	  Preparatory stage. Definition of the educational purposes

Maintenance of positive motivation.

The basic stage.

Teaching of a lecture material.

The plan:

1. An aetiology and an urolithiasis pathogenesis

2. Semiology and diagnostics of concrements of kidneys and urinary ways

3. Methods of conservative and operative treatment of concrements of kidneys and ureters

4. Methods of treatment of stones of a bladder and a prostate

5. Preventive maintenance of relapse of an urolithiasis

The final stage.

The lecture resume, the general conclusions.

Answers of the lecturer to questions.

Problems for self-preparation of students
	1

((
((
((
((
((

	Tables, slides,

Roentgenograms,

Diaproector,

Viewer,

The literature list, questions


	5 minutes

80мин.

5 minutes


   4. The maintenance of a lecture material:

         Structurally-logic scheme of the maintenance of a theme "Urolitiasis"
	Urolithiasis


	Pathogenesis

1) Disturbance of acid-alkaline balance 

2) Infectious-inflammatory complications

3) Development of chronic renal insufficiency


	Aetiology

1. A formal genesis

cristallising the theory

    The matrix theory

The physical and chemical theory

2. A causal genesis






The lecture text: the UROLITHIASIS
Introduction

The kidney stone disease (urolithiasis) is a wide spread pathology, well known to the mankind from the ancient times and it has been registrated in all countries of the world. The urolithiasis has an endemic character in great number of regions and it is an important confirmation of extrinsic factor significance in urolithiasis development.
Stones form in the urinary tract from a variety of causes. Stones that form secondary to a recognizable metabolic cause, such as hyperparathyroidism, infection, renal tubular acidosis, cystinuria, uric acid disorders and in hyperoxaluric states, etc. comprise a small proportion of all stones (10-20 %). On the other hand, the idiopathic calcium rich stone (70-80 % of all stones), is clearly the dominant problem in stone disease, particularly in the affluent, industrially developed and developing countries of the world today. Its pathogenesis is said to be multifactorial and it presents the biggest challenge to its clinical management.
The phenomenon of stone formation has stimulated a multitude of theories of causation from the earliest times. But irrespective of the type of stone formed, a fundamental process common to all, and any hypothesis of calovogenesis must take account of three stages: initiation or nucleation, retention and growth. In this respect, certain basic physicochemical principles controlling the solubility of compounds in aqueous solution also apply to the formation of urinary tract stones. Thus stone formation can only occur when the urine becomes supersaturated with a particular chemical. If the urine is undersaturated, stone formation is impossible, indeed, stones may even dissolve. In cystinurics, for example, increasing the urine flow rate to approximately 2 ml/min is sufficient to avoid supersaturation of urine with cystine, while alkalinization of urine alters the physical conditions of uric acid solubility so as to permit the dissolution of uric acid stones. Supersaturation, however, is not synonymous with stone formation and many normal individuals pass crystals in their urine, proving that the urine is supersaturated, without developing stones. While supersaturation is a necessary condition for crystallization to occur, it is not per se a sufficient condition to produce stones. A second event involves crystal aggregation - though it is still not known what factors determine the size and accretion of crystals. Ultimately, stone formation requires a third event: the entrapment of crystals either in the tubular lumen with free particle growth, or by adherence of crystals to the urothelium - fixed particle growth (Finlayson, 1974).

Risk Factors in Idiopathic Nephrolithiasis
The characteristic urinary tract stone encountered in the affluent, industrially developed and developing countries of the world today is the idiopathic calcium rich stone. The condition predominately affects males, mostly between the ages of 30 and 60 years with a peak in the fourth decade and men are 3-4 times more likely to suffer from renal stones than women. Interestingly, however, autopsy studies have shown an equal incidence of upper urinary tract calcification in males and females. There is also an equal tendency towards urolithiasis in males and females in childhood and up to the age of about 30 years.
Even if allowing for an increased awareness and better diagnosis, and despite large geographical and climate variability, there has been a highly significant increase in the incidence of idiopathic renal stone disease throughout Europe, North America and Japan and in other developed countries over the past seven or eight decades. Numerous studies of whole population groups, hospital admission rates (Backman et al., 1985) and postmorten statistics have shown (sometimes interrupted by events such as World wars but always progressive) rates of increase varying between 75-100 %.
There is also some evidence that the figures for the youngest groups nowadays may be two or three times higher than the oldest subjects when they were at a corresponding age. For example, the prevalence of renal stones in 40-year-old men was around 6 %, whereas in a 20-year older age group at the same age the cumulated prevalence was only 2 % (Ljunghall, 1985). The incidence of renal stones in children also appears to be increasing, with reports of it occuring in children as young as 10 years of age.
Recurrence after the first stone episode is a well recognized feature of the disease and in the majority of patients stone disease tends to accelerate, but in a minority it lessens. In a prospective study, Ljunghall and Danielson (1984) noted a recurrence rate of 53 % in patients followed-up for 8 years. With longer periods of follow-up, recurrence rates of > 70 % can be expected.
Epidemiology does, indeed, suggest intriguing repationships between the incidence of stone disease and such factors as economic status and social class, age, sex and occupation, race and ethnicity, geography and climate and dietary excess or deprivation. While these correlations provide us with valuable perspectives insofar as any of them, either alone or in combination, exert an influence on the metabolic abnormalities and risk factors that predispose to stone formation, correlation does not mean causation. Thus, it is necessary to consider other variables such as the intestinal absorption of stone salts, supersaturation of urine with solute, the putative inhibitors and promoters of crystallization, particle retention and the intrinsic geometry of the urinary tract as having equal or even greater importance in the aetiology of stone disease. These indices, to a greater or lesser degree, determine the formation of most types of stones that occur in the urinary tract.
The various extrinsic and intrinsic factors that may influence, participate in, or determine these events, leading to an increased risk of stone formation in the urinary tract will be discussed in this chapter.
Etiologic Factors in Patients with Stone Disease
The composition of stones varies slightly between different geographic areas, but calcium stones are by far the most common type of stone. Although pure calcium phosphate stones do occur, this is an uncommon stone. The vast majority of calcium stones are dominated by calcium oxalate (CaOx) with or without calcium phosphate (CaP). In as many as 70-85 % of all stone formers the stone is a CaOx stone. Infection stones are seen in approximately 3-15 %, cystine stones in 1-2 % and uric acid/urate stones in 2-18 % of the patients in European countries. In addition to the crystalline component a matrix fraction can be identified which at least in calcium stones contains several macromolecular substances that apparently have been attached to the crystalline material in a selective way.
Calcium Stones
The initial steps in stone formation are taken in the nephron either as a nucleation of CaP in the loop of Henle or in the distal tubule, or as a nucleation of CaOx in the collecting duct. Both processes occur in the metastable range of supersaturation and are facilitated by promoters that might be cell membranes, phospholipids, other particle material or urinary macromolecules. Abnormally low concentrations or insufficient function of inhibitors of growth and/or aggregation (agglomeration) might in addition to a high supersaturation be the reason for development of large crystal aggregates of both CaOx and CaP. The formation of large aggregated crystal masses appears to be one feature that distinguishes stone formers from normal subjects. The toxic effect of oxalate, CaOx crystals or other less well defined injurious agents might disturb the function of tubular cells and lead both to a reduced production of inhibitory macromolecules and an increased excretion of promoting factors by cell degradation.
It is possible that partial or complete dissolution of CaP crystals at the low pH in the collecting duct urine can bring about a heterogeneous nucleation of CaOx, but definite proof for such a mechanism has not yet been obtained.
For development of a stone the crystal naterial has to be retained in some way. In this respect an interaction between tubular cells and crystals probably is of great importance, whereby crystals either are internalized by tubular cells or migrate to an intracellular or interstitial position. Furthermore, crystals frequently are recovered at the basolateral part of the tubular cells. In similarity with the growth and agglomeration, the crystal-cell interaction is counteracted by different compounds, e.g. nephrocalcin, heparan sulphate, citrate and osteopontin, that are adsorbed to the crystals and by the glycocalyx layer covering the tubular cells. Internalized crystals might be degraded by cellular mechanisms but this process is still incompletely understood.
Under certain conditions, crystal masses that have moved to the interstitial tissue can move toward the papillary tip or the papillary base, where they erode the surface epithelium and provide a nidus for the subsequent development of a stone. Intratubular formation usually of CaOx crystal aggregates might form an obstructing plug in the collecting duct lumen, particularly at the slit-like opening on the papillary tip.
A number of risk factors of importance for a pathological calcium salt crystallization can be identified. A high excretion of calcium increases the risk of precipitation of CaP as well as of CaOx. The latter salt also easily forms as a result of an increased urinary oxalate. Whereas a high urine pH is a determinant of CaP precipitation, a low pH at least theoretically would induce CaOx nucleation by CaP dissolution. A reduction in pH also converts Tamm-Horsfall protein from an aggregation inhibitor to an aggregation promoter, a process that is regulated by both caicium and citrate. A low urinary excretion of citrate furthermore can reduce the supersaturation with CaOx and CaP, reduce the inhibition of growth and aggregation (agglomeration) of these salts and counteract the interaction between CaOx crystals and  tubular cells.
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Fig.l. A tentative scheme for the formation of calcium stones in the urinary tract
Brushite stones. Brushite or calcium hydrogen phosphate is a CaP crystal phase, the determinants of which are less well understood. Although fairy uncommon in the stone-forming population, brushite is associated with a remarkably high recurrence rate.
Uric acid stones. Precipitation of uric acid occurs in urine which is supersaturated with this salt. The determinants are a high concentration of urate (either from a high excretion of urate, a low urine volume or both) and a low pH.
Cystine stones. Cystine is a poorly soluble amino acid that is excreted in urine in patients with a defect in tubular reabsorption of the amino acids cystine, lysine, arginine and ornithine. The concentration does not exceed the solubility of cystine except in homozygous cystinuria.
Infection stones. The dominant constituents of infection stones are magnesium ammonium phosphate and carbonate apatite. The most important prerequisite for precipitation of these salts is the presence of urease-producing microorganisms, the activity of which results in a high urine pH, ammonium and carbonate. The crystallization occurs in a matrix gel secreted by the urothelium as a result of the inflammatory reaction caused by the infection and the ammonium ions. The risk of carbonate apatite precipitation increases in the presence of hypercalcuria.
Ammonium urate stones. Infection with urease-producing bacteria in urine with a high concentration of urate can result in the formation of ammonium urate stones. This stone type also has been observed in patients with laxative abuse.
Infection-associated stones. These stones which most commonly are composed of CaOx or CaP, have been secondarily infected, usually as a result of manipulation or surgery in the urinary tract. The difficulties in eradicating the infection in the presence of stone naterial reflects the clinical problem of this type of stone.
PATHOLOGIC ANATOMY
The morphologic changes in the kidney in case of the nephrolithiasis depend on the stone location, on its size and shape, on specific anatomy of the kidneys. The morphologic changes in the kidney are specified mainly by the inflammatory process in it. Rather often the stones appear on the background of the existing pyelonephritis which is later aggravated with a disorder in the urine excretion caused by a stone.
Still even in case of "aceptic" stones the morpholgic changes in the kidney parenchyma are sufficiently distinctive. Absence of infection in the urine under the bacteriologic study does not mean absence of inflammatory alterations in the kidney which have a character of interstitial nephritis in these cases; dilatation of urinary tubules and glomerules, phenomena of peri- and endarteritis, proliferetion of interstitial connecting tissue, especially around the tubules. Gradually the renal tissue becomes an atrophic one.
The recent histochemical studies and studies under electronic microscopes show that the renal tissues in case of nephrolithiasis as well as the interstitial renal tissues and the basal membranes of the glomerular capillaries accumulate excessive amount of glycoproteids, mucopolysaccharides, with a hyaluronic acid included.
The sclerosis and the tissue atrophy, starting in the pelvis, pass to the intestitial renal tissue, thus resulting in a gradual destruction of the functional elements of the renal parenchyma and its simultaneous liporeplacement.
The essential components of the morphological changes in the kidney in case of an "aceptic" nephrolithiasis is an outcome of a disorder in urine outflow caused by a stone.
In case of "infected" stones, i.e. calculous pyelonephritis, the inflammatory process is spread from the cerebral to cortical layer. The focal inflammatory infiltrates and suppurations in the interstitial renal tissue result in further cicatrization followed by atrophy of tubules and then - that of glomerules.
A chronic calculous pyelonephritis may be a cause of a suppurative fusion of the renal tissue (pyonephrosis). The inflammatory process gradually involves papillae (a necrotic papillitis), then - deeper areas of the renal pyramids. In the parenchyma the abscesses occur and fuse with each other, the capsule is thickened and grows into the surrounding fatty tissue. Sometimes the renal parenchyma may be damaged, thus involving the paranephral fat into the inflammatory process.
The morphological changes in the renal pelvis and ureter in case of "aceptic" stones that obstruct urinary outflow involve loosening of the mucosa, submucosal hemorrhage and hypertrophy of the muscle wall. In the course of time, atrophy of muscular fibres of the pelvis and ureter, as well as that of their nervous elements will be developed, their lymph and flood flow will be affected and the tonus will be reduced. The pelvis is dilatated, the ureter is transformed into a dilatated atonic connective tube, sometimes 2-4 cm in diameter (ureterohydronephrosis). In the presence of any infection, inflammation is developing in the pelvis and ureter walls. Gradually the process involves the surrounding adipose tissue; peripyelitis, periureteritis and pedunculitis develop, the ureter became sclerosed and of low motion. On the site of the ureter stone a stricture , decubitis and even wall perforation may occur.
Symptomatology and clinics
The most characteristic symptom of the renal stone disease is pain in the lumbar region, especially spasmodic pain (renal colic). Also hematuria, pyuria, dysuria are observed, as well as self-passage of stones and (seldom) obstructive anuria.
Pain in case of renal stone disease may be steady or intermittent, dull or acute. Localization and irradiation of pain depends on the stone location. Large stones in pelvic and coral-like renal stones are stationary, they cause dull pain in the lumbar region. Absence of painful sensation in case of renal stones is rare. The renal stone disease is characterized with relationship between pain and motion, jolty journey and so on. Pain in the lumbar region often irradiates along the ureter, into the iliac region. While the stone moves down the ureter, the pain irradiation alters gradually, pain began spreading down to the inguinal region, to the femur, testicle and the glans penis in men and in the pudendal lips in women.
The most characteristic symptom of renal and ureteric stones is acute spasmodic pain -renal colic. The reason for the renal colic occurence is abrupt occlusion in the urinary outflow caused by obstruction of the upper urinary tract with a stone. Abnormality in the urinary outflow results in overflow of the pelvis with urine, increase of the intrapelvic pressure; in its turn it results in irritation of sensitive nerve receptors in porta renis and the fibrous renal capsule. The pain grows due to disorder in microcirculation in the kidney and developing hypoxia of the renal tissue and nerve endings of the kidney innervating plexuses.
The attack of the renal colic caused by a stone occurs all of a sudden, more often during or after physic tension, walking, jolty journey or vast water intake. Acute pain appears in the lumbar region and in the hypochondrium and often irradiates to the respective part of the abdomen. Patients change their position all the time, rather often they groan and even scream. Such characteristic patient's behavior often allows to diagnose "at a distance". Sometimes the pain lasts for several hours and even some days, with intermittent lessening. After acute pain, the nausea, vomiting, sometimes more frequent painful urination occur. Some patients have a reflex enteroparesis, retarded defecation, tension of muscles in the anterior abdominal wall.
Dysfunction of the gastroenteric tract in case of the renal colic can be explained with irritation of the posterior parietal peritoneum, ajacent to the anterior surface of the adipose capsule of the kidney and connections between the nervous plexuses of the kidney and the abdominal organs.
In case of the renal colic the oliguria may be found which is related both to the reduced fiunction of the kidney occluded with a stone and to the increased dehydration due to vomiting. The renal colic is also accompanied with weakness, xerostomia, headache, fever and other general symptoms.
In the objective general clinical examination of a patient with the renal colic there may be found a pronounced painfulness in the respective hypochondrium, muscle tension in the anterior abdominal wall in this region, an extremely positive Pasternatsky's symptom. Palpation of the renal region and percussion in the lumbar region for revealing the Pasternatsky's symptom in case of the renal colic should be performed very carefully, so as not to cause the steady increase of painful sensation.
With a stone in the ureter, palpation sometimes reveals the greatest painfulness not in the renal region, but in the underlying areas of the abdomen in the projection of the ureter region where the stone is located.
The attack of the renal colic may be accompanied with elevated temperature and growth of the blood leukocytosis, which is stipulated with pyelovenos and pyelotubular refluxes.
The renal colic caused by a small stone, as a rule is ended with its self-passage. If the stone is not excreted, the renal colic may be recurrent.
Stone passage can be considered to be a pathognomic feature of the nephroureterolithiasis; almost always it is accompanied with a renal colic. Ability of a stone for self-passage depends mainly on its size and site, on the state of the tonus and urodynamics of the upper urinary tracts. With decrease of the tonus and reduced dynamics of renal pelvis and ureter emptying, passage of concrements becomes difficult or impossible, and retardation of the stone in the urinary tracts leads to further disorder in urodynamics.
Hematuria in the urolithiasis is found very often. It may be microscopic when 20-30 erythrocites (erythrocyturia) are found in the urinary sediment, as well as a macroscopic one. The macroscopic hematuria stimulated with a renal or ureteric stone is always total. It is a result of rhexis in the thin-wall veins of the fornical plexuses caused by a rapid recovery of the urinary passage after abrupt increase of the intrapelvic pressure. In case of large stones the hematuria occurs after long-time walking or physical load, as a result of a trauma in fornical veins or their rhexis after abrupt intrapelvic venous hypertension.
Pyuria. The course of disease in majority of patients (60-70 %) who have renal or ureteric stones is complicated with accompanying infection that aggrevates the disease and worsens the diagnosis. The infection stimulated mostly with a collibacillus, Stafilococcus, Streptococcus, Proteus vulgaris is manifested as an acute or chronic pyelonephritis, ureteritis, pyonephrosis, therefore pyuria ia a frequent symptom of the renal stone disease.
Dysuria depends on the stone location: the lower the stone in the ureter, the more it is manifested. Vesical tenesmus becomes almost continuous, when the stone is located in the intramural region of the ureter which is caused by irritation of the bladder wall interoreceptors.
When examining a patient suffered from the unilateral nephroureterolithiasis, there may be found asymmetry in the lumbar region due to scoliosis and atrophy of muscles in the lumbar region of the opposite side. One can seldom palpate an affected kidney, but painfulness in palpation in the renal region and the Pasternatsky's symptom are often reported about. The ureteric stone is featured with painfulness in its projected area - in the iliac or inguinal region. Very rarely one can palpate a large stone in the perivesical region of the ureter in women through the anterior wall of the vagina.
Complications in nephrolithiasis
The most frequent complication in nephrolithiasis is an inflammatory process in the kidney that may have an acute or chronic form. The favourable conditions for development of this complication in case of the renal stone disease are created as a result of a disorder in the urinary outflow caused by renal stones and especially by ureteric stones, that of increase of the intrapelvic and intracalical pressure, pelvic-renal reflux and disorders in the renal hemodynamics.
Acute pyelonephritis is found in almost half of the patients suffering from nephroureterolithiasis. Its clinical manifestation corresponds to acute secondary pyelonephritis. If the stone that occludes the urinary tracts is not removed and the antibacterial therapy under these conditions is not effective, the serous acute pyelonephritis will be developed into a pustular (apostematous) form or into a renal carbuncle.
The vast apostematous pyelonephritis or multiple renal carbuncles may result in a complete destruction of the renal parechyma and in necessity of renal extirpation. Thus, the primary significance for favourable result of the organ-preservating therapy is in in-time remedy of the urinary outflow from the kidney by this or that means.
Chronic calculous pyelonephritis represents a typical example of a chronic secondary pyelonephritis. If the stone that occludes urodynamics is not removed in time, the antibacterial therapy will not able to remove infection and to stop progressive inflammatory process in the renal parenchyma. Gradually the kidney becomes shrinken (nephrosclerosis) and its function will be reduced.
The chronic calculous pyelonephritis may also result in a calculous pyelonephrosis - a suppurative fusion of the renal parenchyma, its transformation into a sack filled with stones, pus and products of tissue decay that is a source of acute intoxication of the body. In case of pyonephrosis the renal function in practice is completely and irreversibly lost, and in this light the only possible method of treatment is nephrectomy. With stones that occlude the pelvic-ureteric segment or ureter, a calculous hydronephrosis often develops as a complication - a typical example of the secondary hydronephrosis.
The chronic pyelonephritis, pyonephrosis and hydronephrosis on the base of the nephroureterolithiasis, in their turn, may result in one more complication - a nephrogenic arterial hypertension.
The most severe complication of the nephroureterolithiasis is acute or chronic renal insufficiency. It develops in case of lesion of the both kidneys or one kidney (congenital or a remnant after nephrectomy).
Acute renal insufficiency develops as a result of abrupt stone occlusion of the both ureters or the ureter of the only one kidney. The first symptoms of this complication are in acute pain in the region of both kidneys or the only one kidney, anuria or well manifested oliguria, then xerostomia occur, nausea and vomiting, diarrhea and other symptoms of the acute renal insufficiency. If the right treatment is not performed in time (removal of stones, drainage of the kidney), the patient's condition will be worsened, a symptomo-complex of uremia will develop (confused consciousness, dermal itching, uncontrolled vomiting, gastroenterocolitis, polyserositis, etc.) and fatal outcome comes.

Chronic renal insufficiency on the backgrounds of the nephroureterolithiasis develops in case of partial and gradually rising disorder in the urinary outflow from both kidneys or from one left, thus, it is most often found in case of coral calculus or multiple renal stones. The disorder in urodynamics caused by stones results in progressive chronic pyelonephritis, shrinkage of the renal parenchyma, gradual still persistent reduction of its function. In its turn, it specifies alterations in homostasis that are characteristic for chronic renal insufficiency: hyperazotenia, disorder in the electrolyte balance and acid-alkali balance. The only possible measure to prevent from development of the final stage of the chronic renal insufficiency in case of nephroureterolithiasis is in-time organ-preservating surgery.
Diagnostics
Nephroureterolithiasis is diagnosed mainly on the base of the patient's history and complaints. The most inportant of them are attacks of the renal colic, especially recurrent ones, with dull pain in the lumbar region in the periods between the attacks, stone passage, haematuria, especially that one which occurs after the physical tension. Blood in the voided urine after the renal colic is a pathognomonic symptom of nephrolithiasis.
The general clinical methods of examination allow to reveal symptoms of lesion in kidneys and urinary tracts (positive Pasternatsky's symptom, painfulness at palpation in the renal region or along the ureter, palpated kidney). The objective clinical signs of nephroureterolithiasis are not always pathognomic.
Blood test for patients with urolithiasis in the remission period shows few changes, but as for the time of the renal colic or the attack of pyelonephritis it shows leukocytosis, a shift in the leukocyte count to the left side, toxic neutrophiles and raised
Urinalysis shows a small quantity of protein (0,03 - 0,3 g/L), single casts and salts. Leukocyturia occurs in complication of nephrolithiasis with pyelonephritis.
Chromocytoscopy is of great significance in diagnostics of the renal stone disease. It allows to see a stone if it is "born" from the ureter into the bladder or to see the signs of its close location to the ostium (edema, hyperemia and loosen ostium ureteris). Rather often on the background of the normal bladder - mucosa salt deposits can be seen, as well as hemorrhage and inflammated lesions in the circumference of the ostium ureteris of the affected kidney in case of persistent calculous pyelonephritis. Often cloudy ur ine is excreted from the ostium ureteris, and in pyelonephrosis thick pus is excreted as tooth paste from the tube. Chromocytoscopy allows to some extent to evaluate the renal function, as well as to establish partial or complete ureteric occlusion, that being especially important in differential recognition of the renal colic. In the latter case as a rule, urination marked with indigo-carmine is not observed for 10-12 min. from the ostium ureteris of the affected kidney. Absence of indigo-carmine excretion for the time between the pain attacks may show considerable destructive or atrophic alterations in the renal parenchyma that affect severely its function (hydronephrosis, pyonehrosis, purulent pyelonephritis. With coral-like renal stones that affect its function, indigo-carmine is excreted lightly and with delay in the majority of cases.
X-ray-examination takes the leading position in recognition of renal and ureteric stones. The method practised on a large scale is surveying urography. It allows to determine the size and shape of a stone, as well as its approximate localization.
The survey urogram should cover the whole region of the kidneys and urinary tracts from the both sides. Not all the stones cast a shadow on the picture. The chemical composition of the stones, their size and localization are extremely variable. Oxalates and phosphates contain elements with a high atomic mass and cast an intensive shadow. In 10 % of cases the stones on the survey radiogram are not seen (urates, cystines and xanthines) since their density with respect ot the X-rays is close to density of soft tissues (X-ray negative stones). In abnormality in development of the urinary tracts the shadow of a stone in the survey picture may be found beyond common localization of the kidneys and ureters.
One should keep in mind that the shadow suspected for a renal or ureteric stone may belong to a foreign body, a calcified lymph node, a stone in the gallbladder and so on. In the small pelvis projection some rounded shadows are often seen - phlebolites that look like a stone. Their feature is in true round clear contours and lightening in the centre. Basing on the surveying urography, one may diagnose coral-like renal stones, which are a copy of the calyx-pelvis system and they give a dense shadow in the region of kidney projection, except X-ray negative stones.
After perfoming the radioscopy of the urinary tracts the excretory urography should be performed. According to its results one can say whether the shadow seen in the picture is referred to the urinary tracts. The excretory urography allows to clarify the anatomic and functional state of the kidneys, to determinate the type of the pelvis (intrarenal or extrarenal) and localization of the stone (in the pelvis, calyx or ureter). In those cases when the stone affects the urine outflow, the excretory urograms show changes in the calyx-pelvis system (hydrocalicosis, pyeloectasis). Usually a shadow of the stone is seen in the pictures on the background of the X-ray contrast substance. If the stone occludes the ureter, then the contrast substance is located above the stone in the dilatated ureter as if it "points" to the stone. With an X-ray negative stone, on the background of the radiographic contrast substance a filling defect is seen that corresponds to the stone. As a rule, the excretory urography gives a complete presentation on a functional ability of the kidney, still after the attack of the renal colic the kidney is in the state of a blockade and it does not function for some time. When examining the functional ability of such a kidney, the isotopic methods of examination render a great assistance. They allow to establish that in majority of cases the blocked " blind" kidney retains its functional ability and the irreversible changes in the tubule mechanism are absent.
The retrograde pyelography with a liquid X-ray contrast substance or with oxygen (pneumopyelography) is performed only in cases when there are some doubts in the diagnosis or the shadow or the stone is not seen. Such a stone on the retrograde pyelogram with liquid X-ray contrast substance is revealed as a filling defect. Rather often after the retrograde pyelography a stone is impregnated with X-ray contrast substance and becomes clearly seen in the survey picture.
In retrograde pyelography with gas substances (oxygen or carbonate gas) the X-ray negative stone in the pelvis or calyx is revealed on the gas background as a clear shadow.
Differential diagnosis
Differentiation of the renal colic usually does not cause any difficulty. Still in 20 % of patients it is atypical (pain is spread along the whole abdomen, irradiates to the epigastric region, shoulder blade, shoulder, etc.). In these cases it is necessary to know the main symptoms of a number of acute operative diseases in the abdominal organs for correct differentiation between them and the renal colic.
In acute appendicitis the disease develops gradully, it starts with temperature raising and with pain in the epigastrial , then in iliac regions, with nausea and vomiting. Its feature is in quiet patient's behaviour and position on the right side or on the back. Motion aggravates pain. The pulse is frequent, Rovsing's and Shchetkin-Blumberg's symptoms are revealed. The blood leukocytosis is usually high, with a shift in the leukocyte count to the left.
The acute cholecystitis causes violent pain in the right-side hypochondrium, the pain occurs abruptly, irradiates into the right-side supraclavicular fossa (phrenicus-symptom), to the right-side shoulder blade and back. The pain as a rule occurs as a result of unprotecting diet. The temperature is raised, sclera and skin often become yellowish. There is tension in muscles of the anterior abdominal wall, mostly from the right side. The gallbladder is increased, its palpation is painful. There is leukocytosis in the blood count.
Perforating gastric or duodenal ulcer is manifested in violent "piercing" pain in the epigastric region that occurs all of a sudden at the moment of perforation. Gastric and intestinal content delivery to the abdomen results in peritonitis. The patient lies motionless, the abdominal wall is under tension like a board. When percussing the abdomen, thympanitis is to be differentiated in the region of the renal dullness. When X-raying the abdomen, gas is to be differentiated under the dome of the diaphragm, as a sickle.
The acute small intestinal obstruction (ileus) occurs abruptly with violent spasmodic pain in the abdomen, retardation of defecation and gases, abdominal distention and vomiting. A probability of the reflectory enteroparesis in renal colic makes the differential diagnosis difficult and for it special methods of examination are required: chromocystoscopy, excretory urography. Large intestinal obstruction develops more gradually, pain in the abdomen is not so violent, and it makes differential diagnosis not so difficult.
Acute pancreatitis is manifested with violent pain in the epigastric region, it irradiates into the back, shoulder, hypochondrium and rapidly becomes girdle pain. Peritoneal phenomena and vomiting are often found. The total condition of the patient is critical but the temperature is normal. Content of diastase in blood and urine is raised.
The ectopic pregnancy is characterized with persistent pain in the lower part of the abdomen, position on the back with legs bended, symptoms of irritation of the peritoneum and a picture of internal hemorrhage.

TREATMENT
Conservative treatment
Since many problems of etiology and pathogenesis of the renal stone disease up to the present time are not solved, operative removal of a stone from the kidney does not mean patient's recovery. In this connection the conservative treatment is widely used, since it is directed towards eradication of painful sensation and the inflammatory process, prevention from recurrence and complications of the disease. There exist many drugs that stimulate spontaneous passage of stones. For the recent years drugs are practised that stimulate stone dissolution.
The conservative treatment can be used mainly in cases when a stone does not affect urinary outflow, does not cause hydronephrotic transformation or shrinkage of the kidney as a result of the inflammatory process, for instance, with presence of small stones in the renal calices. The conservative treatment is also performed in case of counterindications to the operative treatment of nephroureterolithiasis.
The conservative treatment consists of general health-strengthening measures, diet, medical treatment and sanitation measures and retaining of homeostasis. It is prescribed in dependence on the type of the electrolytic disbalance.
With uraturia and formation of urates, it is necessary to limit intake of products that stimulate formation of uric acid (brains, kidneys, liver, meat broth, etc.) With phosphaturia and phosphates the urine has an alkaline reaction. These patients need a diet with a less intake of calcium with food, to stimulate oxidation of urine. Mainly meat is prescribed, with no milk, vegetables and fruits. In addition to meat, it is recommended to eat fish, lard, meal things, vegetable oil. With oxalates, intake of oxalic acid should be limited, lettuce, spinach and sorrel should be excluded, consumption of potatoes, carrots and milk should be diminished.
Sanatorium treatment is of no small importance in the combined treatment of patients with urolithiasis. Still, it is necessary to be careful in prescription of mineral waters, since their excessive intake may worsen the run of the disease. Mineral waters may give a rise to diuresis, they may change urinary pH, its electrolytic balance and acid-alkali balance. The sanatorium treatment is worth to be recommended after stone passage or its operative removal in case of satisfactory renal function and sufficient dynamics in emptying of the pelvis and ureter.
For patients with uric acid diathesis it is recommended to go to health resorts with alkaline mineral water (Essentuki No. 4, No. 17, Smirnovskaya, Slavyanovskaya, Borzhom). Patients with oxaluria are prescribed with lightly mineralized water (Essentuki No. 20, Naphtusya, Sairme). With phosphaturia it is worth to intake mineral water that stimulates oxidation of urine (dolomite Narzan, Naphtusya, Arzni).
Medical treatment for patients with renal stone disease is directed towards activation of urodynamics in case of small pelvic or ureteric stones, so as to achieve their self-passage, towards struggle against infection and towards dissolution of stones. With stones that have a tendency to self-passage, one should prescribe drugs from the terpene group (Cystenal, Artemizole, Enatinum, Avisanum, etc.) that have bacteriostatic, spasmolytic and sedative effect.
A special position in treatment of nephroureterolithiasis belongs to measures on stopping the renal colic. It is pertinent to start them with thermal procedures ( hot water bag, hot water bath) in combination with analgetic or spasmolytic injections.
In those cases when the renal colic is accompanied with acute pyelonephritis, catheterization of the ureter should be performed in order to recover urinary passage. If it is managed to guide the catheter above the stone, the urine collected in the kidney will drop frequently along it and pain relief will be achieved.
The medicamentous agents used for a struggle against urinary infection play an important role in treatment of patients with nephroureterolithiasis. They are administered with the result of urinal inoculation and sensitivity of its microflora to antibiotics and other antibacterial agents taken into consideration.
Operative treatment
The operation is the leading method for removing stones from the urinary tracts. Removal of the stone does not save the patient from the urolithiasis, but at the same time it prevents from destruction of the renal parenchyma. In this connection, the surgical treatment has certain indications. The surgery is required in case if the stone causes pain that deprives the patient of working ability; in case of the urinary outflow that results in reduction of renal function and in hydronephrotic transformation; in case of severe attacks of acute pyelonephritis; in case of haematuria.

Surgery on a patient's kidney with nephrolithiasis can be organ-removing one (nephrectomy) or organ-preservating one (pyelolithotomy, nephrolithotomy, nephrectomy). Before the operation it is necessary to clarify presence of the second kidney and its functioning. On the day of the surgery it is necessary to take a test survey picture in two - three projections since stones often change their position. It is most pertinent to take a test picture just before the surgery on the operating table with the patient being placed into position for surgery on the kidney ( position on the side, on a bolster , with lowered ends of the table for the head and legs).
The main stages inthepre-surgery preparation are active treatment of pyelonephritis, and in case of renal insufficiency - disintoxicational therapy.
Achivements in surgery and anesthesiology allowed to use organ-preservating operations. The stones can be removed through an incision of the pelvis (pyelolithotomy), that of the calyx wall (calicothotomy) and renal parenchyma (nephrolithotomy).
The most widely spread is pyelolithotomy. Depending on what pelvic wall is incised, pyelolithotomy may be anterior, lower, posterior and upper one. Mostly the posterior pyelolithotomy is performed since the trunk renal vessels pass along the anterior surface.
The size and localization of the renal stones are extremely variable. Each stone needs a special individual approach, and not all the stones may be removed by means of pyelolithotomy and caliolithotomy. The stones that are located deeply in the calices and in the intrarenal pelvis sometimes may be removed by means ofnephrolitho tomy. In case of large coral-like stones with multiple processes in the calices and with a thin parenchyma in some cases a "sectional" incision of the kidney is performed.
It is advisable to remove multiple stones from the calices by nephrotomy which is to be performed just above the stone. Rather often nephrolithotomy is combined with pyelolithotomy (pyelonephrolithotomy). Pyelolithotomy and nephrolithotomy are to be ended with renal drainage (pyelo- or nephropyelostomy) in those cases when there are doubts in removal of all small stones, when the operation was accompanied with hemorrhage and when it was performed in case of active inflammatory renal process.
The multiple stones in calices that caused hydrocalicosis are to be removed by means of nephrectomy since urine is congested in the dilatated calyx in case of its poor drainage and it retains the inflammatory process.
In case of patient's poor condition, when stone obstruction in urinary outflow causes raised temperature up to 39-40° C, intoxication, septic condition, the ureteric catheter does not provide sufficient passage of pyuria from the kidney, and the critical condition of a patient does not allow to carry out operation on removal of a stone or stones in the full volume, a light operative intervention is recommended nephrolyelostomy or pyelostomy aimed to saving of patient's life. The main aim of this surgery is to get the urine out of the kidney, its decapsulation and opening of abcesses; as for stone removal - it is admitted only in case when they are accessable and it does not affect duration and gravity of surgery.
At present the organ-preservating tendency is the leading one in the operations for treating patients with nephrolithiasis since nephrectomy does not eradicate the main disease and the stone often can be formed in the only kidney left. It is advisable to refuse from nephrectomy in young patients even in cases when the renal function is reduced greatly. A calculous pyonephrosis, hydronephrosis in the final stage, nephrogenic arterial hypertension may be indications to nephrectomy. The nephrectomy is indicated in case of a grave suppurative process in the kidney in older people since the postoperative period in weak patients after nephrectomy runs much easier than after the organ-preservating operation.
The percentage of stone formation recurrence after removal of aceptic stones is lower than that in calculous pyelonephritis.
Treatment of patients with ureteric stones
Treatment of patients with ureteric stones may be conservative, instrumental or operative one.
Conservative treatment is indicated in case with stones in the ureter, that do not cause violent pain, do not obstruct urinary outflow, do not result in hydroureteronephritis and have a tendency to pass out by themselves.
In 75-80 % of cases the ureteric stones pass out themselves after conservative measures. Treatment is directed towards potentiation of the ureteric motility and eradication of its spasmodic contraction. Water loads, active regimen, intake of spasmolyc agents are recommended, in renal colic - the abovesaid measures.

For instrumental stone removal from the ureter many various tools are provided - extractors where Zeiss loop and Dormia basket are the most popular.
Zeiss loop is a ureteral catheter with a capronic thread passed through the lumen and going out from the end of the catheter and again entering into the lumen via a hole at a distance of 2-3 cm from the end of the catheter. With the thread being stretched, the tip of the catheter bends and forms a loop.
Dormia extractor is a ureteral catheter with a rod in the lumen that has a movable basket which straightens when going out of the catheter and contracts when entering back.
It is recommended to let the small stones located in the pelvic region of the ureter pass down. Before the manipulation a survey picture should be taken in order to localize the stone. A catheterization cystoscope is led into the bladder after injection of spasmolytic agents to the patient. The extractor is passed above the stone, the latter is caught and carefully is passed down under visual control. It is recommended to bring the stone down slowly since in contrary the ureter may be perforated or even torn away. If there is some difficulty in stone removal, the extractor should be left in the ureter for 3-4 days, with some small load (not more than 200 g) suspended to it. The extractor may be torn away and stay in the ureter and should be removed surgically.
The stone that locates in the intramural region of the ureter or in the ureterocele may be removed by endovesical incision (endovesicotomy) or by electrical incision of the ostium ureteris. If the stone protrudes from the ostium, it should be removed by means of the forceps of the operative cystoscope.
When the size of the stone does not allow to think of its self-passage, as well as in occurence of symptoms of ureteric occlusion with a stone and development of acute pyelonephritis, operative treatment is recommended -ureterolythotomy.
The surgery is also recommended in cases when the conservative therapy of ureteric stones is delayed, renal function is reduced and hydroereteronephritis develops. In case of occlusive ureteric stones of the only kidney or that of the both ureters, the emergency operation is required, since stoppage in urinary outflow rapidly results in development of acute renal insufficiency.
Stone removal operation on both ureters in case of satisfactory patient's condition may be carried out simultaneously from the both sides. It is expedient to carry out nephro- or pyelostomy instead of ureterolythotomy in critical patients with durable attack of pyelonephritis. In case of apostematous pyelonephritis it is necessary to perform a renal decapsulation and abcess opening. This tactics improves the condition of the kidney and promotes a quick calming down of the inflammatory process. After eradication of the acute inflammatory process and improving the patient's condition and if the stone has not passed out by itself, the ureterolithotomy is to be carried out.
Prophylaxis of urolithiasis
Prophylaxis and metaphylaxis (recurrence prevention) of urolithiasis are based on treatment of metabolic disorders that lead to stone formation, on in-time treatment of chronic pyelonephritis and recovery of the abnormal passage of urine.
Dietics is summarized to limitation in intake of total amount of food consumed, of fat and of common salt. It is pertinent to exclude completely broths, chocolate, coffee, cocoa, fried and piquant food. In case of normal glomerular filtration it is recommended to intake liquid at least 1.5 L a day.
Treatment of hyperuricemia should be performed by suppressing formation of uric acid in the body by means of enzymatic inhibitors ( Milurit, Allopurinolum). Reduction of uric acid level in blood may be achieved by administration of uricuretics (Butadion). In all cases it is necessary to maintain urinary pH at the level of 6.2 - 6.8 by intake of citrate mixtures (Magurlit, Blamoren, etc.) and sodium hydrocarbonate (cooking soda). The basic method used to reduce oxaluria is peroral intake of magnesia or magnesium salts and Pyridoxinum that reduce formation of oxalic acid and increase solubility of the calcium oxalate. In treatment of hypercalciuria it is often enough to limit calcium intake by excluding milk products from food. As for drugs, Hypothiazid 0.015-0.025 g twice a day may be recommended. When treating with Hypothiazid, it is necessary to increase potassium content in food by intaking dried fruits ( dried apricots, raisins) 200 g a day or in addition potassium chloride 2 g a day. Treatment should be performed under strict control of the electrolytic composition of plasma. Reduction of hypercalcemia in case of primary hyperparathyroidism is achieved by administration of Thyrocalcitonin.

Prognosis
Prognosis in case of conservative treatment of nephrolythiasis is unfavourable, as a rule. The renal stone is gradually increased in size, it creates conditions for obstruction in urinary outflow, development and progression of pyelonephritis. In case of intime operative treatment the prognosis is favourable, still recurrence in stone formation always remains a certain threat, since nephrolythiasis is a disease of not only a kidney, but of the whole body, so stone removal does not mean eradication of the disease. In order to prevent from recurrent stone formation it is recommended to carry out complex treatment described above (antiinflammatory, dietary, etc.). In cases when it is managed to eradicate metabolic abnormalities, inflammatory process in the kidney, to maintain urinary pH at the required level, with a good passage of urine, no recurrence occurs for many years. The active pyelonephritis sustained by stable microorganisms (Proteus, blue pus bacillus), urinary obstruction, supercooling, gastro-intestinal, gynecologic and some other diseases rapidly result in recurrence of stone formation in the kindey operated. Patients need long-time dispensary follow-up.
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5. Materials of activization of students during lecture reading:
Question:
1. Name the basic theories of urolithiasis

2. Name the basic structural components of urinary stones

3. The renal colic is a symptom or a syndrome?

4. Name the basic methods of treatment of stones of kidneys.

5. What you know methods of preventive maintenance of relapse of an urolithiasis?

Problem: the Man of 44 years. The complaint to an acute pain in the left half of loin, a nausea and vomiting. The pain has begun for the first time, unexpectedly.

During survey of the patient pain intensifying takes place at a palpation. The skin is not changed. There is a positive symptom Pasternatsky. On the roentgenogram in a projection of the top third of ureter a suspicious shade.

1. The preliminary diagnosis. Prove.

2. What else it is necessary to apply inspections to the diagnosis equipment?

3. Prescribe treatment

6. The basic material and methodical maintenance of lecture:
Audience, viewer, multimedia projector and the laptop or диапроектор and slides, tables, the complete set of roentgenograms and сканограм.

7. The literature which was used by the lecturer for lecture preparation

Urology (practical skills for interns). Study guide/ed. by V.P. Stus and S.P. Pasiechnskov/ Dnipro:LLC "Accent PP",2017
Lecture has made
Professor of the Department of Urology and Nephrology Yu.M. Dekhtyar.
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Clinic:


1) the Renal colic


2) the Chronic painful syndrome


3) the Hematuria


4) the Pyuria


5) Othozhdenie of stones


6) Subrenal anuria


7) the Dysuria at stones of urinary ways and a bladder








Treatment:


1) Conservative


Pain liquidation


Stimulation spontaneous delivery of stones  


Relapse preventive maintenance


2) Operative


Open operations 


Endoscopic operations


Remote methods








Diagnostics:


1) the anamnesis


2) objective inspection


3) a X-ray inspection


4) laboratoey and biochemical researches 5) cystochromoscopy


6) ultrasonic scanning


7) a computer tomography
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