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Chapter 14. Specific Infections of the Genitourinary Tract - Emil A. Tanagho, MD,  Christopher J. Kane, MD
INTRODUCTION
Specific infections are those caused by specific organisms, each of which causes a clinically unique disease that leads to specific pathologic tissue reactions. See also Chapter 15.

TUBERCULOSIS
Introduction
Tubercle bacilli may invade one or more (or even all) of the organs of the genitourinary tract and cause a chronic granulomatous infection that shows the same characteristics as tuberculosis in other organs. Urinary tuberculosis is a disease of young adults (60% of patients are between the ages of 20 and 40) and is a little more common in males than in females.

Etiology
The infecting organism is Mycobacterium tuberculosis, which reaches the genitourinary organs by the hematogenous route from the lungs. The primary site is often not symptomatic or apparent.

The kidney and possibly the prostate are the primary sites of tuberculous infection in the genitourinary tract. All other genitourinary organs become involved by either ascent (prostate to bladder) or descent (kidney to bladder, prostate to epididymis). The testis may become involved by direct extension from epididymal infection.

Pathogenesis (Figure 14-1)
A. Kidney  Ureter
When a shower of tubercle bacilli hits the renal cortex, the organisms may be destroyed by normal tissue resistance. Evidence of this is commonly seen in autopsies of persons who have died of tuberculosis; only scars are found in the kidneys. However, if enough bacteria of sufficient virulence become lodged in the kidney and are not overcome, a clinical infection is established.

Tuberculosis of the kidney progresses slowly; it may take 15-20 years to destroy a kidney in a patient who has good resistance to the infection. As a rule, therefore, there is no renal pain and little or no clinical disturbance of any type until the lesion has involved the calyces or the pelvis, at which time pus and organisms may be discharged into the urine. It is only at this stage that symptoms (of cystitis) are manifested. The infection then proceeds to the pelvic mucosa and the ureter, particularly its upper and vesical ends. This may lead to stricture and obstruction (hydronephrosis).

As the disease progresses, a caseous breakdown of tissue occurs until the entire kidney is replaced by cheesy material. Calcium may be laid down in the reparative process. The ureter undergoes fibrosis and tends to be shortened and therefore straightened. This change leads to a "golf-hole" (gaping) ureteral orifice, typical of an incompetent valve.

B. Bladder
Vesical irritability develops as an early clinical manifestation of the disease as the bladder is bathed by infected material. Tubercles form later, usually in the region of the involved ureteral orifice, and finally coalesce and ulcerate. These ulcers may bleed. With severe involvement, the bladder becomes fibrosed and contracted; this leads to marked frequency. Ureteral reflux or stenosis and, therefore, hydronephrosis may develop. If contralateral renal involvement occurs later, it is probably a separate hematogenous infection.

C. Prostate  Seminal Vesicles
The passage of infected urine through the prostatic urethra ultimately leads to invasion of the prostate and one or both seminal vesicles. There is no local pain.

On occasion, the primary hematogenous lesion in the genitourinary tract is in the prostate. Prostatic infection can ascend to the bladder and descend to the epididymis.

D. Epididymis  Testis
Tuberculosis of the prostate can extend along the vas or through the perivasal lymphatics and affect the epididymis. Because this is a slow process, there is usually no pain. If the epididymal infection is extensive and an abscess forms, it may rupture through the scrotal skin, thus establishing a permanent sinus, or it may extend into the testicle.

	


	Figure 14-1. Pathogenesis of tuberculosis of the urinary tract.0 
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Pathology
A. Kidney  Ureter
The gross appearance of the kidney with moderately advanced tuberculosis is often normal on its outer surface, although the kidney is usually surrounded by marked perinephritis. Usually, however, there is a soft, yellowish localized bulge. On section, the involved area is seen to be filled with cheesy material (caseation). Widespread destruction of parenchyma is evident. In otherwise normal tissue, small abscesses may be seen. The walls of the pelvis, calyces, and ureter may be thickened, and ulceration appears frequently in the region of the calyces at the point at which the abscess drains. Ureteral stenosis may be complete, causing "autonephrectomy." Such a kidney is fibrosed and functionless. Under these circumstances, the bladder urine may be normal and symptoms absent.

Tubercle foci appear close to the glomeruli. These are an aggregation of histiocytic cells possessing a vesicular nucleus and a clear cell body that can fuse with neighboring cells to form a small mass called an epithelioid reticulum. At the periphery of this reticulum are large cells with multiple nuclei (giant cells). This pathologic reaction, which can be seen macroscopically, is the basic lesion in tuberculosis. It can heal by fibrosis or coalesce and reach the surface and ulcerate, forming an ulcerocavernous lesion. Tubercles might undergo a central degeneration and caseate, creating a tuberculous abscess cavity that can reach the collecting system and break through. In the process, progressive parenchymal destruction occurs. Depending on the virulence of the organism and the resistance of the patient, tuberculosis is a combination of caseation and cavitation and healing by fibrosis and scarring.

Microscopically, the caseous material is seen as an amorphous mass. The surrounding parenchyma shows fibrosis with tissue destruction, small round cell and plasma cell infiltration, and epithelial and giant cells typical of tuberculosis. Acid-fast stains will usually demonstrate the organisms in the tissue. Similar changes can be demonstrated in the wall of the pelvis and ureter.

In both the kidney and ureter, calcification is common. It may be macroscopic or microscopic. Such a finding is strongly suggestive of tuberculosis but, of course, is also observed in bilharzial infection. Secondary renal stones occur in 10% of patients.

In the most advanced stage of renal tuberculosis, the parenchyma may be completely replaced by caseous substance or fibrous tissue. Perinephric abscess may develop, but this is rare.

B. Bladder
In the early stages, the mucosa may be inflamed, but this is not a specific change. The bladder is quite resistant to actual invasion. Later, tubercles form and can be easily seen endoscopically as white or yellow raised nodules surrounded by a halo of hyperemia. With mural fibrosis and severe vesical contracture, reflux may occur.

Microscopically, the nodules are typical tubercles. These break down to form deep, ragged ulcers. At this stage the bladder is quite irritable. With healing, fibrosis develops that involves the muscle wall.

C. Prostate  Seminal Vesicles
Grossly, the exterior surface of these organs may show nodules and areas of induration from fibrosis. Areas of necrosis are common. In rare cases, healing may end in calcification. Large calcifications in the prostate should suggest tuberculous involvement.

D. Spermatic Cord, Epididymis,  Testis
The vas deferens is often grossly involved; fusiform swellings represent tubercles that in chronic cases are characteristically described as beaded. The epididymis is enlarged and quite firm. It is usually separate from the testis, although occasionally it may adhere to it. Microscopically, the changes typical of tuberculosis are seen. Tubular degeneration may be marked. The testis is usually not involved except by direct extension of an abscess in the epididymis.

E. Female Genital Tract
Infections are usually carried by the bloodstream; rarely, they are the result of sexual contact with an infected male. The incidence of associated urinary and genital infection in females ranges from 1% to 10%. The uterine tubes may be affected. Other presentations include endarteritis, localized adnexal masses (usually bilateral), and tuberculous cervicitis, but granulomatous lesions of the vaginal canal and vulva are rare.

Clinical Findings
Tuberculosis of the genitourinary tract should be considered in the presence of any of the following situations: (l) chronic cystitis that refuses to respond to adequate therapy, (2) the finding of sterile pyuria, (3) gross or microscopic hematuria, (4) a nontender, enlarged epididymis with a beaded or thickened vas, (5) a chronic draining scrotal sinus, or (6) induration or nodulation of the prostate and thickening of one or both seminal vesicles (especially in a young man). A history of present or past tuberculosis elsewhere in the body should cause the physician to suspect tuberculosis in the genitourinary tract when signs or symptoms are present.

The diagnosis rests on the demonstration of tubercle bacilli in the urine by culture or positive polymerase chain reaction (PCR). The extent of the infection is determined by (1) the palpable findings in the epididymides, vasa deferentia, prostate, and seminal vesicles; (2) the renal and ureteral lesions as revealed by imaging; (3) involvement of the bladder as seen through the cystoscope; (4) the degree of renal damage as measured by loss of function; and (5) the presence of tubercle bacilli in one or both kidneys.

A. Symptoms
There is no classic clinical picture of renal tuberculosis. Most symptoms of this disease, even in the most advanced stage, are vesical in origin (cystitis). Vague generalized malaise, fatigability, low-grade but persistent fever, and night sweats are some of the nonspecific complaints. Even vesical irritability may be absent, in which case only proper collection and examination of the urine will afford the clue. Active tuberculosis elsewhere in the body is found in less than half of patients with genitourinary tuberculosis.

1. Kidney and ureter Because of the slow progression of the disease, the affected kidney is usually completely asymptomatic. On occasion, however, there may be a dull ache in the flank. The passage of a blood clot, secondary calculi, or a mass of debris may cause renal and ureteral colic. Rarely, the presenting symptom may be a painless mass in the abdomen.

2. Bladder The earliest symptoms of renal tuberculosis may arise from secondary vesical involvement. These include burning, frequency, and nocturia. Hematuria is occasionally found and is of either renal or vesical origin. At times, particularly in a late stage of the disease, the vesical irritability may become extreme. If ulceration occurs, suprapubic pain may be noted when the bladder becomes full.

3. Genital tract Tuberculosis of the prostate and seminal vesicles usually causes no symptoms. The first clue to the presence of tuberculous infection of these organs is the onset of a tuberculous epididymitis.

Tuberculosis of the epididymis usually presents as a painless or only mildly painful swelling. An abscess may drain spontaneously through the scrotal wall. A chronic draining sinus should be regarded as tuberculous until proved otherwise. In rare cases, the onset is quite acute and may simulate an acute nonspecific epididymitis.

B. Signs
Evidence of extragenital tuberculosis may be found (lungs, bone, lymph nodes, tonsils, intestines).

1. Kidney There is usually no enlargement or tenderness of the involved kidney.

2. External genitalia A thickened, nontender, or only slightly tender epididymis may be discovered. The vas deferens often is thickened and beaded. A chronic draining sinus through the scrotal skin is almost pathognomonic of tuberculous epididymitis. In the more advanced stages, the epididymis cannot be differentiated from the testis on palpation. This may mean that the testis has been directly invaded by the epididymal abscess.

Hydrocele occasionally accompanies tuberculous epididymitis. The idiopathic hydrocele should be tapped so that underlying pathologic changes, if present, can be evaluated (epididymitis, testicular tumor). Involvement of the penis and urethra is rare.

3. Prostate and seminal vesicles These organs may be normal to palpation. Ordinarily, however, the tuberculous prostate shows areas of induration, even nodulation. The involved seminal vesicle is usually indurated, enlarged, and fixed. If epididymitis is present, the ipsilateral seminal vesicle usually shows changes as well.

C. Laboratory Findings
Proper urinalysis affords the most important clue to the diagnosis of genitourinary tuberculosis.

1. Persistent pyuria without organisms on culture means tuberculosis until proved otherwise. Acid-fast stains done on the concentrated sediment from a 24-hour specimen are positive in at least 60% of cases. However, this must be corroborated by a positive culture.

If clinical response to adequate treatment of bacterial infection fails and pyuria persists, tuberculosis must be ruled out by bacteriologic and imaging.

2. Cultures for tubercle bacilli from the first morning urine are positive in a very high percentage of cases of tuberculous infection. If positive, sensitivity tests should be ordered. In the face of strong presumptive evidence of tuberculosis, negative cultures should be repeated. Three to five first morning voided specimens are ideal.

It can also be infected with tubercle bacilli, or it may become hydronephrotic from fibrosis of the bladder wall (ureterovesical stenosis) or vesicoureteral reflux.

If tuberculosis is suspected, the tuberculin test should be performed. A positive test, particularly in an adult, is hardly diagnostic, but a negative test in an otherwise healthy patient speaks against a diagnosis of tuberculosis.

D. X-Ray Findings (Figure 14-2)
A plain film of the abdomen may show enlargement of one kidney or obliteration of the renal and psoas shadows due to perinephric abscess. Punctate calcification in the renal parenchyma may be due to tuberculosis. Renal stones are found in 10% of cases. Calcification of the ureter may be noted, but this is rare (Figure 6-1).

Excretory urograms can be diagnostic if the lesion is moderately advanced. The typical changes include (1) a "moth-eaten" appearance of the involved ulcerated calyces, (2) obliteration of one or more calyces, (3) dilatation of the calyces due to ureteral stenosis from fibrosis, (4) abscess cavities that connect with calyces, (5) single or multiple ureteral strictures, with secondary dilatation, with shortening and therefore straightening of the ureter, and (6) absence of function of the kidney due to complete ureteral occlusion and renal destruction (autonephrectomy). Ultrasound and computed tomography (CT) also show the calcifications, renal contractions and scars, ureteral and calyceal strictures suggestive of genitourinary tuberculosis. Ultrasound has the advantage of low cost and low invasiveness. Contrast CT is highly sensitive for calcifications and the characteristic anatomic changes.

E. Instrumental Examination
Thorough cystoscopic study is indicated even when the offending organism has been found in the urine and excretory urograms show the typical renal lesion. This study clearly demonstrates the extent of the disease. Cystoscopy may reveal the typical tubercles or ulcers of tuberculosis. Biopsy can be done if necessary. Severe contracture of the bladder may be noted. A cystogram may reveal ureteral reflux.

	


	Figure 6-1. Plain films of the abdomen with abnormal radiopacities. Upper left: Bilateral nephrocalcinosis. Young adult male with renal tubular acidosis. Upper right: Bilateral staghorn calculi. 37-year-old woman with chronic pyelonephritis and history of previous right staghorn pyelolithotomy. Lower left: Renal tuberculosis. Shrunken, autonephrectomized, and calcified right tuberculous kidney (arrows). 74-year-old man with history of renal and thoracolumbar spinal tuberculosis. Lower right: Papillary adenocarcinoma of right kidney. Remarkable tumor surface calcifications. Multiple pulmonary metastases (arrows) from the renal cancer. 22-year-old woman with painless soft tissue mass in the neck.0 
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	Figure 14-2. Radiologic evidence of tuberculosis. Upper left: Excretory urogram showing "moth-eaten" calyces in upper renal poles. Calcifications in upper calyces; right upper ureter is straight and dilated. Upper right: Excretory urogram showing ulcerated and dilated calyces on the left. Lower left: Abdominal computed tomography (CT) with contrast showing left renal tuberculosis with calcification, poor parenchymal perfusion, and surrounding inflammation. Lower right: Noncontrast abdominal CT showing late effects of renal TB with calyceal dilation, loss of parenchyma and urothelial calcifications. (CT images courtesy of Fergus Coakley, MD, UCSF Radiology)0 
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Differential Diagnosis
Chronic nonspecific cystitis or pyelonephritis may mimic tuberculosis perfectly, especially since 15-20% of cases of tuberculosis are secondarily invaded by pyogenic organisms. If nonspecific infections do not respond to adequate therapy, a search for tubercle bacilli should be made. Painless epididymitis points to tuberculosis. Cystoscopic demonstration of tubercles and ulceration of the bladder wall means tuberculosis. Urograms are usually definitive.

Acute or chronic nonspecific epididymitis may be confused with tuberculosis, since the onset of tuberculosis is occasionally quite painful. It is rare to have palpatory changes in the seminal vesicles with nonspecific epididymitis, but these are almost routine findings in tuberculosis of the epididymis. The presence of tubercle bacilli on a culture of the urine is diagnostic. On occasion, only the pathologist can make the diagnosis by microscopic study of the surgically removed epididymis.

Multiple small renal stones or nephrocalcinosis seen by x-ray may suggest the type of calcification seen in the tuberculous kidney. In renal tuberculosis, the calcium is in the parenchyma, although secondary stones are occasionally seen.

Necrotizing papillitis, which may involve all of the calyces of one or both kidneys or, rarely, a solitary calyx, shows caliceal lesions (including calcifications) that simulate those of tuberculosis. Careful bacteriologic studies fail to demonstrate tubercle bacilli.

Medullary sponge kidneys may show small calcifications just distal to the calyces. The calyces are sharp, however, and no other stigmas of tuberculosis can be demonstrated.

In disseminated coccidioidomycosis, renal involvement may occur. The renal lesion resembles that of tuberculosis. Coccidioidal epididymitis may be confused with tuberculous involvement.

Urinary bilharziasis is a great mimic of tuberculosis. Both present with symptoms of cystitis and often hematuria. Vesical contraction, seen in both diseases, may lead to extreme frequency. Schistosomiasis must be suspected in endemic areas; the typical ova are found in the urine. Cystoscopic and urographic findings are definitive for making the differential diagnosis.

Complications
A. Renal Tuberculosis
Perinephric abscess may cause an enlarging mass in the flank. A plain film of the abdomen shows obliteration of the renal and psoas shadows. Sonograms and CT scans may be more helpful. Renal stones may develop if secondary nonspecific infection is present. Uremia is the end stage if both kidneys are involved.

B. Ureteral Tuberculosis
Scarring with stricture formation is one of the typical lesions of tuberculosis and most commonly affects the juxtavesical portion of the ureter. This may cause progressive hydronephrosis. Complete ureteral obstruction may cause complete nonfunction of the kidney (autonephrectomy).

C. Vesical Tuberculosis
When severely damaged, the bladder wall becomes fibrosed and contracted. Stenosis of the ureters or reflux occurs, causing hydronephrotic atrophy.

D. Genital Tuberculosis
The ducts of the involved epididymis become occluded. If this is bilateral, sterility results. Abscess of the epididymis may rupture into the testis, through the scrotal wall, or both, in which case the spermatogenic tubules may slough out.

Treatment
Genitourinary tuberculosis is extrapulmonary tuberculosis. The primary treatment is medical therapy. Surgical excision of an infected organ, when indicated, is merely an adjunct to overall therapy.

A. Renal Tuberculosis
A strict medical regimen should be instituted. A combination of drugs is usually desirable. The following drugs are effective in combination: (1) isoniazid (INH), 200-300 mg orally once daily; (2) rifampin (RMP), 600 mg orally once daily; (3) ethambutol (EMB), 25 mg/kg daily for 2 months, then 15 mg/kg orally once daily; (4) streptomycin, 1 g intramuscularly once daily; and (5) pyrazinamide, l.5-2 g orally once daily. It is preferable to begin treatment with a combination of isoniazid, rifampin, and ethambutol. The European Association of Urology guidelines recommends 2 or 3 months of intensive triple drug therapy (INH, RMP, and EMB) daily followed by 3 months of continuation therapy with INH and RMP two or three times per week. If resistance to one of these drugs develops, one of the others listed should be chosen as a replacement. The following drugs are usually considered only in cases of resistance to first-line drugs and when expert medical personnel are available to treat toxic side effects, should they occur: aminosalicylic acid (PAS), capreomycin, cycloserine, ethionamide, pyrazinamide, viomycin. Pyrazinamide may cause serious liver damage.
B. Vesical Tuberculosis
Tuberculosis of the bladder is always secondary to renal or prostatic tuberculosis; it tends to heal promptly when definitive treatment for the "primary" genitourinary infection is given. Vesical ulcers that fail to respond to this regimen may require transurethral electrocoagulation. Vesical instillations of 0.2% monoxychlorosene (Clorpactin) may also stimulate healing.

Should extreme contracture of the bladder develop, it may be necessary to divert the urine from the bladder or perform augmentation cystoplasty after subtotal cystectomy (ileocystoplasty, ileocecocystoplasty, sigmoidocystoplasty) to increase bladder capacity.

C. Tuberculosis of the Epididymis
This condition never produces an isolated lesion; the prostate is always involved and usually the kidney as well. Only rarely does the epididymal infection break through into the testis. Treatment is medical. If after months of treatment an abscess or a draining sinus exists, epididymectomy is indicated.

D. Tuberculosis of the Prostate  Seminal Vesicles
Although a few urologists advocate removal of the entire prostate and the vesicles when they become involved by tuberculosis, the majority opinion is that only medical therapy is indicated. Control can be checked by culture of the semen for tubercle bacilli.

E. General Measures for All Types
Optimal nutrition is no less important in treating tuberculosis of the genitourinary tract than in the treatment of tuberculosis elsewhere. Anticholinergic medications may help with bladder irritability.

F. Treatment of Other Complications
Perinephric abscess usually occurs when the kidney is destroyed, but this is rare. The abscess must be drained, and nephrectomy should be done either then or later to prevent development of a chronic draining sinus. Prolonged antimicrobial therapy is indicated. If ureteral stricture develops on the involved side, ureteral dilatations offer a better than 50% chance of cure. The severely involved bladder may cause incompetence of the ureterovesical junction on the uninvolved side. Ureteroneocystostomy cannot be done in such a bladder; some form of urinary diversion may be required. For this reason, serial imaging and assessments of renal function are necessary even when the treatment is medical.

AMICROBIC (ABACTERIAL) CYSTITIS
Introduction
Amicrobic cystitis is a rare disease of abrupt onset with a marked local vesical reaction. Although it acts like an infectious disease, search for the usual urinary bacterial pathogens is negative. It affects adult men and occasionally children, usually boys.

Etiology
The patient usually gives a history of recent sexual exposure. Mycoplasmas and chlamydiae have been isolated or suspected as etiologic agents. An adenovirus has been isolated from the urine in children suffering from acute hemorrhagic cystitis.

Pathogenesis  Pathology
Whatever the source and identity of the invader, the disease is primarily manifested as an acute inflammation of the bladder. Vesical irritability is severe and often associated with terminal hematuria. The mucosa is red and edematous, and superficial ulceration is occasionally seen. A thin membrane of fibrin often lies on the wall. Similar changes may be noted in the posterior urethra. The renal parenchyma is not involved, although the pelvic and ureteral mucosa may show mild inflammatory changes. Some dilatation of the lower ureters is apt to develop. This may be due to an inflammatory reaction about the ureteral orifices, for these changes regress after successful treatment.

Microscopically, there is nothing specific about the reaction. The mucosa and submucosa are infiltrated with neutrophils, plasma cells, and eosinophils. Submucosal hemorrhages are common; superficial ulceration of the mucosa may be noted.

Clinical Findings
A. Symptoms
All symptoms are local. Urethral discharge, which is usually clear and mucoid but may be purulent, may be the initial symptom in men. Symptoms of acute cystitis come on abruptly. Urgency, frequency, and burning may be severe. Terminal hematuria is not uncommon. Suprapubic discomfort or even pain may be noted; it is most apt to be present as the bladder fills and is relieved somewhat by voiding. There is no fever or malaise.

B. Signs
Some suprapubic tenderness may be found. Urethral discharge may be profuse or scanty and may be purulent or thin and mucoid. The prostate is usually normal to palpation. Massage is contraindicated during the acute stage of urinary tract infection. When massage is done later, infection is usually not present.

C. Laboratory Findings
Some leukocytosis may develop. The urine is grossly purulent and may contain blood as well. Stained smears reveal an absence of bacteria. Routine cultures are uniformly negative. In a few cases, mycoplasmas and TRIC agent (Chlamydia trachomatis) have been identified, but the significance of this is not yet clear. Search for tubercle bacilli is not successful.

Urethral discharge reveals no bacteria. Renal function is not impaired.

D. X-Ray Findings
Excretory urograms may demonstrate some dilatation of the lower ureters, but these changes regress completely when the disease is cured. The bladder shadow is small because of its markedly diminished capacity. Cystograms may reveal reflux.

E. Instrumental Examination
Cystoscopy is not indicated in acute inflammation of the bladder. It has been done, however, when the diagnosis was obscure and tuberculosis suspected. In such cases it reveals redness and edema of the mucosa. Superficial ulceration may be noted. Bladder capacity is markedly diminished. Biopsy of the wall shows nonspecific changes.

Differential Diagnosis
Tuberculosis causes symptoms of cystitis, which usually come on gradually and become severe only in the stage of ulceration. A painless, nontender enlargement of an epididymis suggests tuberculosis. Although both tuberculosis and amicrobic cystitis produce pus without bacteria, thorough laboratory study demonstrates tubercle bacilli only in the former. On cystoscopy, the tuberculous bladder may be studded with tubercles. The ulcers in this disease are deep and of a chronic type. The changes in amicrobic cystitis are more acute; ulceration, if present, is superficial. Excretory urograms in tuberculosis may show "moth-eaten" calyces typical of infection with acid-fast organisms.

Nonspecific (pyogenic) cystitis may mimic amicrobic cystitis perfectly, but pathogenic organisms are easily found on a smear stained with methylene blue or on culture.

Cystitis secondary to chronic nonspecific prostatitis occasionally produces pus without bacteria. The findings on rectal examination, the pus in the prostatic secretion, and the response to antibiotics point to the proper diagnosis.

Vesical neoplasm may ulcerate, become infected, and bleed; hence it may mimic amicrobic cystitis. Bacteriuria, however, is found. In case of doubt, cystoscopy is indicated.

Interstitial cystitis may be accompanied by severe symptoms of vesical irritability. However, it usually affects women and urinalysis is entirely negative except for a few red cells. Cystoscopy should be diagnostic.

Complications
Amicrobic cystitis is usually self-limited. Rarely, secondary contracture of the bladder develops. Under these circumstances, vesicoureteral reflux may be noted.

Treatment
A. Specific Measures
One of the tetracyclines or chloramphenicol, 1 g/day orally in divided doses for 3-4 days, is said to be curative in 75% of cases. Streptomycin, 1-2 g/day intramuscularly for 3-4 days, may be tried. Neoarsphenamine is also effective and appears to be the drug of choice, but arsenicals are hard to find. The first dose is 0.3 g intravenously; subsequent dosage is 0.45 g intravenously every 3-5 days for a total of 3-4 injections.

Penicillin and the sulfonamides are without effect. In the cases reported in children, cure occurred spontaneously.

B. General Measures
Bladder sedatives are usually of little help if symptoms are severe. Analgesics or narcotics may prove necessary to combat pain. Hot sitz baths may relieve spasm.

The instillation of a 0.1% solution of sodium oxychlorosene (Clorpactin WCS-90) has been recommended.

Prognosis
The prognosis is excellent.

CANDIDIASIS
Candida albicans is a yeast-like fungus that is a normal inhabitant of the respiratory and gastrointestinal tracts and the vagina. The intensive use of potent modern antibiotics is apt to disturb the normal balance between normal and abnormal organisms, thus allowing fungi such as Candida to overwhelm an otherwise healthy organ. The bladder and, to a lesser extent, the kidneys have proved vulnerable; candidemia has been observed. Anogenital candidiasis is discussed in Chapter 42.

The patient may present with vesical irritability or symptoms and signs of pyelonephritis. Fungus balls may be passed spontaneously. The diagnosis is made by observing mycelial or yeast forms of the fungus microscopically in a properly collected urine specimen. The diagnosis may be confirmed by culture. Excretory urograms may show caliceal defects and ureteral obstruction (fungus masses).

Vesical candidiasis usually responds to alkalinization of the urine with sodium bicarbonate. A urinary pH of 7.5 is desired; the dose is regulated by the patient, who checks the urine with indicator paper. Should this fail, amphotericin B should be instilled via catheter three times a day. One dissolves 50 mg of the drug in 1 L of sterile water.

If there is renal involvement, irrigations of the renal pelvis with a similar concentration of amphotericin B are efficacious. In the presence of systemic manifestations or candidemia, flucytosine (Ancobon) is the drug of choice. The dose is 100 mg/kg/day orally in divided doses given for 1 week. In the face of serious involvement, 600 mg is given intravenously on the first day followed by a shift to the oral form of the drug. Nifuratel, a nitrofuran antibiotic, is superior to flucytosine. The recommended dose is 400 mg three times daily for 1 week. The dose must be modified in the face of renal impairment. The drug is more active in acid urine. Graybill et al (1983) reported good results with ketoconazole. The dose is 200-400 mg/day for 2-3 weeks or more depending on the effect as reflected by serial cultures. Its toxicity is relatively low. Amphotericin B (Fungizone) has the disadvantages of requiring parenteral administration and being highly nephrotoxic. It is given intravenously in a dosage of 1-5 mg/day in divided doses dissolved in 5% dextrose. The concentration of the solution should be 0.1 mg/mL.

ACTINOMYCOSIS
Introduction
Actinomycosis is a chronic granulomatous disease in which fibrosis tends to become marked and spontaneous fistulas are the rule. On rare occasions, the disease involves the kidney, bladder, or testis by hematogenous invasion from a primary site of infection. The skin of the penis or scrotum may become involved through a local abrasion. The bladder may also become diseased by direct extension from the appendix, bowel, or oviduct.

Etiology
Actinomyces israelii is the causative organism.

Clinical Findings
There is nothing specifically pathognomonic about the symptoms or signs in actinomycosis. Pelvic involvement can be confused with malignancy. The microscopic demonstration of the organisms, which are visible as yellow bodies called "sulfur granules," makes the diagnosis. If persistently sought, these may be found in the discharge from sinuses or in the urine. Definitive diagnosis is established by culture.

Urographically, the lesion in the kidney may resemble tuberculosis (eroded calyces) or tumor (space-occupying lesion).

Treatment
Penicillin G is the drug of choice. The dosage is 10-20 million U/day parenterally for 4-6 weeks, followed by penicillin V orally for a prolonged period. If secondary infection is suspected, a sulfonamide is added; streptomycin is also efficacious. Broad-spectrum antibiotics are indicated only if the organism is resistant to penicillin. Surgical drainage of the abscess or, better, removal of the involved organ is usually indicated.

Prognosis
Removal of the involved organ (eg, kidney or testis) may be promptly curative. Drainage of a granulomatous abscess may cause the development of a chronic draining sinus. Chemotherapy is helpful.

SCHISTOSOMIASIS (BILHARZIASIS)
Introduction
Schistosomiasis, caused by a blood fluke, is a disease of warm climates. In its 3 forms, it affects about 350 million people. Schistosoma mansoni is widely distributed in Africa, South and Central America, Pakistan, and India; Schistosoma japonicum is found in the Far East; and Schistosoma haematobium (Bilharzia haematobia) is limited to Africa (especially along its northern coast), Saudi Arabia, Israel, Jordan, Lebanon, and Syria.

Schistosomiasis is on the increase in endemic areas because of the construction of modern irrigation systems that provide favorable conditions for the intermediate host, a freshwater snail. This disease principally affects the urogenital system, especially the bladder, ureters, seminal vesicles, and, to a lesser extent, the male urethra, and prostate gland. Because of emigration of people from endemic areas, the disease is being seen with increasing frequency in both Europe and the United States. Infection with S. mansoni and S. japonicum mainly involves the colon.

Etiology
Humans are infected when they come in contact with larva-infested water in canals, ditches, or irrigation fields during swimming, bathing, or farming procedures. Fork-tailed larvae, the cercariae, lose their tails as they penetrate deep under the skin. They are then termed schistosomules. They cause allergic skin reactions that are more intense in people infected for the first time. These schistosomules enter the general circulation through the lymphatics and the peripheral veins and reach the lungs. If the infection is massive, they may cause pneumonitis. They pass through the pulmonary circulation, to the left side of the heart, and to the general circulation. The worms that reach the vesicoprostatic plexus of veins survive and mature, whereas those that go to other areas die.

Pathogenesis
The adult S. haematobium worm, a digenetic trematode, lives in the prostatovesical plexus of veins. The male is about 10  1 mm in size, is folded upon itself, and carries the long, slim 20  0.25 mm female in its "schist," or gynecophoric canal. In the smallest peripheral venules, the female leaves the male and partially penetrates the venule to lay her eggs in the subepithelial layer of the affected viscus, usually in the form of clusters that form tubercles. The ova are seen only rarely within the venules; they are almost always in the subepithelial or interstitial tissues. The female returns to the male, which carries her to other areas to repeat the process.

The living ova, by a process of histolysis and helped by contraction of the detrusor muscle, penetrate the overlying urothelium, pass into the cavity of the bladder, and are extruded with the urine. If these ova reach fresh water, they hatch, and the contained larvaeciliated miracidiafind a specific freshwater snail that they penetrate. There they form sporocysts that ultimately form the cercariae, which leave the snail hosts and pass into fresh water to repeat their life cycle in the human host.

Pathology
The fresh ova excite little tissue reaction when they leave the human host promptly through the urothelium. The contents of the ova trapped in the tissues and the death of the organisms cause a severe local reaction, with infiltration of round cells, monocytes, eosinophils, and giant cells that form tubercles, nodules, and polyps. These are later replaced by fibrous tissue that causes contraction of different parts of the bladder and strictures of the ureter. Fibrosis and massive deposits of eggs in subepithelial tissues interfere with the blood supply of the area and cause chronic bilharzial ulcerations. Epithelial metaplasia is common, and squamous cell carcinoma is a frequent sequela. Secondary infection of the urinary tract is a common complication and is difficult to overcome. The trapped dead ova become impregnated with calcium salts and form sheets of subepithelial calcified layers in the ureter, bladder, and seminal vesicles.

Clinical Findings
A. Symptoms
Penetration of the skin by the cercariae causes allergic reactions, with cutaneous hyperemia and itching that are more intense in people infected for the first time. During the stage of generalization or invasion, the patient complains of symptoms such as malaise, fatigue and lassitude, low-grade fever, excessive sweating, headache, and backache. When the ova are laid in the bladder wall and begin to be extruded, the patient complains of terminal, slightly painful hematuria that is occasionally profuse. This may remain the only complaint for a long time until complications set in, when vesical symptoms become exaggerated and progressive. Increasing frequency, suprapubic and back pain, urethralgia, profuse hematuria, pyuria, and necroturia are likely to occur, with secondary infection, ulceration, or malignancy. Renal pain may be due to ureteral stricture, vesicoureteral reflux, or secondary stones obstructing the ureter. Fever, rigor, toxemia, and uremia are manifestations of renal involvement.

B. Signs
In early uncomplicated cases, there are essentially no clinical findings. Later, a fibrosed, pitted, bilharzial glans penis, a urethral stricture or fistula, or a perineal fibrous mass may be found. A suprapubic bladder mass or a renal swelling may be felt abdominally. Rectal examination may reveal a fibrosed prostate, an enlarged seminal vesicle, or a thickened bladder base.

C. Laboratory Findings
Urinalysis usually reveals the terminal-spined dead or living ova, blood and pus cells, and bacteria. Malignant squamous cells may be seen. The hemogram usually shows leukocytosis with eosinophilia and hypochromic normocytic anemia. Serum creatinine and blood urea nitrogen measurements may demonstrate some degree of renal impairment.

A variety of immunologic methods have been used to confirm the diagnosis of schistosomiasis. Positive immunologic tests indicate previous exposure but not whether schistosomiasis is currently present. The cercariae, schistosomules, adult worms, and eggs are all potentially antigenic. Adult worms, however, acquire host antigen on their integument that circumvents the immunologic forces of the host. Antibody production may be manifested as hypergammaglobulinemia.

D. X-Ray Findings
A plain film of the abdomen may show areas of grayness in the flank (enlarged hydronephrotic kidney) or in the bladder area (large tumor). Opacifications (stones) may be noted in the kidney, ureter, or bladder. Linear calcification may be seen in the ureteral and bladder walls (Figure 14-3). Punctate calcification of the ureter (ureteritis calcinosa) and a honeycombed calcification of the seminal vesicle may be obvious (Figure 14-3).

Excretory urograms may show either normal or diminished renal function and varying degrees of dilatation of the upper urinary tracts (Figure 14-4). These changes include hydronephrosis, dilated and tortuous ureters, ureteral strictures, or a small contracted bladder having a capacity of only a few milliliters. Gross irregular defects of the bladder wall may represent cancer (Figure 14-4). Abdominal and pelvic CT is replacing excretory urography as the initial imaging of choice in many centers.

Retrograde urethrography may reveal a bilharzial urethral stricture. Cystograms often reveal vesicoureteral reflux, particularly if the bladder is contracted.

E. Instrumental Examination
Cystoscopy may show fresh conglomerate, grayish tubercles surrounded by a halo of hyperemia, old calcified yellowish tubercles, sandy patches of mucous membrane, and a lusterless ground-glass mucosa that lacks the normal vascular pattern. Other obvious lesions include bilharzial polyps, chronic ulcers on the dome that bleed when the bladder is deflated (weeping ulcers), vesical stones, malignant lesions, stenosed or patulous ureteric orifices, and a distorted, asymmetric trigone. All are signs of schistosomal infestation.

	


	Figure 14-3. Schistosomiasis. Plain films. Upper left: Extensive calcification in the wall of a contracted bladder. Right: Extensive calcification of the bladder and both ureters up to the renal pelves. The ureters are dilated and tortuous. Lower left: Extensive calcification of seminal vesicles and ampullae of vasa.0 
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	Figure 14-4. Schistosomiasis. Upper left: Excretory urogram showing markedly contracted bladder. Lower right ureter dilated probably secondary to vesicoureteral reflux. Right: Excretory urogram at 2 hours showing a fairly normal right kidney. The upper ureter is distorted. Arrows point to calcified wall. The lower ureter is quite abnormal. The calyces and pelvis of the left kidney are dilated, but the kidney shows atrophy secondary to nonspecific infection. The upper ureter is dilated and displaced by elongation due to obstruction. Arrows show calcification. Linear calcification can be seen in the periphery of the lower half of the bladder wall (arrows). Lower left: Nodular squamous cell carcinoma of the bladder. Dilated left lower ureter probably secondary to obstruction by tumor. Nonvisualization of the right ureter caused by complete occlusion.0 
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Differential Diagnosis
Bilharzial cystitis is unmistakable in endemic areas. The presence of schistosomal ova in the urine, together with radiographic and cystoscopic findings, usually confirms the diagnosis. Nonspecific cystitis usually responds to medical treatment unless there is a complicating factor. Tuberculous cystitis may mimic bilharzial cystitis; the detection of tubercle bacilli, together with the radiographic picture, is confirmatory, but tuberculosis may occur in a bilharzial bladder.

Vesical calculi and malignancy should be diagnosed by thorough urologic examination, although both conditions are common in association with bilharzial bladder. Complications of schistosomiasis are the result of fibrosis, which may be extreme and causes contraction of the bladder neck as well as of the bladder itself. It also causes strictures of the urethra and ureter that are usually bilateral. Vesicoureteral reflux is a frequent sequela. Secondary persistent infection and stone formation usually complicate the picture still further. Squamous cell tumors of the bladder are common. They are seen as early as the second or third decade of life and are much more common in men than in women.

Treatment
A. Medical Measures
Praziquantel, metrifonate, and oxamniquine are the drugs of choice in treating schistosomiasis. These drugs do not have the serious side effects associated with the older drugs (eg, antimonials).

1. Praziquantel is unique in that it is effective against all human schistosome species. It is given orally and is effective in adults and children. Patients in the hepatosplenic stage of advanced schistosomiasis tolerate the drug well. The recommended dosage for all forms of schistosomiasis is 20 mg/kg three times in 1 day only.

2. Metrifonate is also a highly effective oral drug. It is the drug of choice for treatment of S. haematobium infections but is not effective against S. mansoni or S. japonicum. For treatment of S. haematobium infections, the dosage is 7.5-10 mg/kg (maximum 600 mg) once and then repeated twice at 2-week intervals.

3. Oxamniquine is a highly effective oral drug and is the drug of choice for treatment of S. mansoni infections. It is safe and effective in advanced disease. It is not effective in S. haematobium or S. japonicum infections. The dosage is 12-15 mg/kg given once; for children under 30 kg, 20 mg/kg is given in 2 divided doses in 1 day, with an interval of 2-8 hours between doses. Cure rates are 70-95%.

4. Niridazole, a nitrothiazole derivative, is effective in treating S. mansoni and S. haematobium infections. It may be tried against S. japonicum infections. It is given orally and should be administered only under close medical supervision. The dosage is 25 mg/kg (maximum, 1.5 g) daily in 2 divided doses for 7 days. Side effects may include nausea, vomiting, anorexia, headache, T-wave depression, and temporary suppression of spermatogenesis.

5. Antimonial drugs are no longer used in the treatment of schistosomiasis if praziquantel, oxamniquine, or metrifonate is available. The antimonials (eg, sodium antimony dimercaptosuccinate [stibocaptate], stibophen, tartar emetic) are much more toxic, and a longer course of therapy is needed. Tartar emetic is nonetheless occasionally needed as a third alternative drug in the treatment of S. japonicum infection.

B. General Measures
Antibiotics or urinary antiseptics are needed to overcome or control secondary infection. Supportive treatment in the form of iron, vitamins, and a high-calorie diet is indicated in selected cases.

C. Complications
Treatment of the complications of schistosomiasis of the genitourinary tract makes demands on the skill of the physician. Juxtavesical ureteral strictures require resection of the stenotic segment with ureteroneocystostomy. If the ureter is not long enough to reimplant, a tube of bladder may be fashioned, turned cephalad, and anastomosed to the ureter. Vesicoureteral reflux requires a suitable surgical repair. A contracted bladder neck may need transurethral anterior commissurotomy or a suprapubic Y-V plasty.

A chronic "weeping" bilharzial bladder ulcer necessitates partial cystectomy. The contracted bladder is treated by enterocystoplasty (placing a segment of bowel as a patch on the bladder). This procedure, which significantly increases vesical capacity, is remarkably effective in lessening the severity of symptoms associated with contracted bladder. Preoperative vesicoureteral reflux may disappear.

The most dreaded complication, squamous cell carcinoma, requires total cystectomy with urinary diversion if the lesion is deemed operable. Unfortunately, late diagnosis is common.

Prognosis
With energetic treatment, mild and early cases of schistosomiasis are not likely to result in severe damage to the urinary tract. On the other hand, massive repeated infections undermine the function of the urinary tract to such an extent that patients are disabled and become chronic invalids whose life spans are shortened by one or two decades.

In many endemic areas, attempts have been made to control the disease by mass treatment of patients, proper education, mechanization of agriculture, and various methods of eradication or control of the snail population. All these efforts have failed to be fully effective.

FILARIASIS
Introduction
Filariasis is endemic in the countries bordering the Mediterranean, in south China and Japan, the West Indies, and the South Pacific islands, particularly Samoa. Limited infection, as seen in American soldiers during World War II, gives an entirely different clinical picture from that seen in the frequent reinfections usually encountered among the native population.

Etiology
Wuchereria bancrofti is a threadlike nematode about 0.5 cm or more in length that lives in the human lymphatics. In the lymphatics, the female gives off microfilariae, which are found in the peripheral blood, particularly at night. The intermediate host (usually a mosquito) bites an infected person and becomes infested with microfilariae, which develop into larvae. These are in turn transferred to another human, in whom they reach maturity. Mating occurs, and microfilariae are again produced. Brugia malayi, a nematode that causes filariasis in Southeast Asia and adjacent Pacific islands, acts in a similar fashion.

Pathogenesis  Pathology
The adult nematode in the human host invades and obstructs the lymphatics; this leads to lymphangitis and lymphadenitis. In long-standing cases, the lymphatic vessels become thickened and fibrous; there is a marked reticuloendothelial reaction.

Clinical Findings
A. Symptoms
In mild cases (few exposures), the patient suffers recurrent lymphadenitis and lymphangitis with fever and malaise. Not infrequently, inflammation of the epididymis, testis, scrotum, and spermatic cord occurs. These structures then become edematous, boggy, and at times, tender. Hydrocele is common. In advanced cases (many exposures), obstruction of major lymph channels may cause chyluria and elephantiasis.

B. Signs
Varying degrees of painless elephantiasis of the scrotum and extremities develop as obstruction to lymphatics progresses. Lymphadenopathy is common.

C. Laboratory Findings
Chylous urine may look normal if minimal amounts of fat are present, but in an advanced case or following a fatty meal, it is milky. On standing, the urine forms layers: the top layer is fatty, the middle layer is pinkish, and the lower layer is clear. In the presence of chyluria, large amounts of protein are to be expected. Hypoproteinemia is found, and the albumin-globulin ratio is reversed. Both white blood cells (leukocytes) and red blood cells (erythrocytes) are found.

Marked eosinophilia is the rule in the early stages. Microfilariae may be demonstrated in the blood, which should be drawn at night. The adult worm may be found by biopsy. When filariae cannot be found, an indirect hemagglutination titer of 1/128 and a bentonite flocculation titer of 1/5 in combination are considered diagnostic.

D. Cystoscopy
Following a fatty meal, endoscopy to observe the efflux of milky urine from the ureteral orifices may differentiate between unilateral and bilateral cases.

E. X-Ray Findings
Retrograde urography and lymphangiography may reveal the renolymphatic connections in patients with chyluria.

Prevention
In endemic areas, mosquito abatement programs must be intensively pursued.

Treatment
A. Specific Measures
Diethylcarbamazine (Hetrazan) is the drug of choice, but it is toxic. The dose is 2 mg/kg orally three times daily for 12 days. This drug kills the microfilariae but not the adult worms. Several courses of the drug may be necessary. Antibiotics may be necessary to control secondary infection.

B. General Measures
Prompt removal of recently infected patients from the endemic area almost always results in regression of the symptoms and signs in early cases.

C. Surgical Measures
Elephantiasis of the external genitalia may require surgical excision.

D. Treatment of Chyluria
Mild cases require no therapy. Spontaneous cure occurs in 50% of cases. If nutrition is impaired, the lymphatic channels may be sealed off by irrigating the renal pelvis with 2% silver nitrate solution. Should this fail, renal decapsulation and resection of the renal lymphatics should be performed. This can now be performed laparoscopically with diminished morbidity.

Prognosis
If exposure has been limited, resolution of the disease is spontaneous and the prognosis is excellent. Frequent reinfection may lead to elephantiasis of the scrotum or chyluria.

ECHINOCOCCOSIS (HYDATID DISEASE)
Introduction
Involvement of the urogenital organs by hydatid disease is relatively rare in the United States. It is common in Australia, New Zealand, South America, Africa, Asia, the Middle East, and Europe. Livestock are the intermediate hosts. Canines, especially dogs, are the final hosts.

Etiology
The adult tapeworm (Echinococcus granulosus) inhabits the intestinal tracts of carnivorous animals. Its eggs pass out with the feces and may be ingested by such animals as sheep, cattle, pigs, and occasionally humans. Larvae from these eggs pass through the intestinal wall of the various intermediate hosts and are disseminated throughout the body. In humans, the liver is principally involved, but about 3% of infected humans develop echinococcosis of the kidney.

If a cyst of the liver should rupture into the peritoneal cavity, the scoleces (tapeworm heads) may directly invade the retrovesical tissues, thus leading to the development of cysts in this area.

Clinical Findings
If renal hydatid disease is closed (not communicating with the pelvis), there may be no symptoms until a mass is found. With communicating disease, there may be symptoms of cystitis, and renal colic may occur as cysts are passed from the kidney. X-ray films may show calcification in the wall of the cyst (Figure 14-5), and urograms often reveal changes typical of a space-occupying lesion. The cystic nature of the lesion may be demonstrated on sonograms and CT scans. Calcification in the cyst wall may be noted. Scintillation scanning or angiography can also suggest the presence of a cyst. Serologic tests that should be done include immunoelectrophoresis and indirect hemagglutination. The Casoni intracutaneous procedure is unreliable.

Retroperitoneal (perivesical) cysts may cause symptoms of cystitis, or acute urinary retention may develop secondary to pressure. The presence of a suprapubic mass may be the only finding. It may rupture into the bladder and cause hydatiduria, which establishes the diagnosis.

[Figure 14-5. Hydatid disease, right kidney. Plain film showing 2 calcified hydatid cysts.]

	


	Figure 14-5. Hydatid disease, right kidney. Plain film showing 2 calcified hydatid cysts.0 
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Treatment
Nephrectomy is generally the treatment of choice for renal hydatid disease. Aspiration of the cyst is unwise; leakage or rupture may occur. Retroperitoneal cysts are best treated by marsupialization and curettage.

Prognosis
Echinococcosis of the kidney usually has a good prognosis. The problem presented by perivesical cysts is more troublesome. After surgical intervention, drainage may be prolonged. It must be remembered, too, that involvement of other organs, especially the liver, is usually present.

REFERENCES
· Tuberculosis
· Cek M et al: EAU guidelines for the management of genitourinary tuberculosis. Eur Urol 2005;48(3):353.
· Carl P, Stark L: Indications for surgical management of genitourinary tuberculosis. World J Surg 1997;21:505.
· Chuang FR et al: Extrapulmonary tuberculosis in chronic hemodialysis patients. Ren Fail 2003;25:739.
· Gokalp A, Gultekin EY, Ozdamar S: Genito-urinary tuberculosis: A review of 83 cases. Br J Clin Pract 1990;44:599.
· Hamrick-Turner J, Abbitt PL, Ros PR: Tuberculosis of the lower genitourinary tract: Findings on sonography and MR. (Letter.) AJR 1992;158:919.
· Hemal AK et al: Polymerase chain reaction in clinically suspected genitourinary tuberculosis: Comparison with intravenous urography, bladder biopsy, and urine acid fast bacilli culture. Urology 2000;56:570.
· Jung YY, Kim JK, Cho KS: Genitourinary tuberculosis: Comprehensive cross-sectional imaging. AJR Am J Roentgenol 2005 Jan;184(1):143.

· Lenk S, Schroeder J: Genitourinary tuberculosis. Curr Opin Urol 2001;11:93.
· Matos MJ et al: Genitourinary tuberculosis. Eur J Radiol 2005;55(2):181.
· Poulios C, Malovrouvas D: Progress in the approach of tuberculosis of the genitourinary tract: Remarks on a decade's experience over cases. Acta Urol Belg 1990;58:101.
· Queipo JA et al: Mycobacterial infection in a series of 1261 renal transplant recipients. Clin Microbiol Infect 2003;9:518.
· Skoutelis A et al: Serious complications of tuberculous epididymitis. Infection 2000;28:193.
· Tikkakoski T et al: Tuberculosis of the lower genitourinary tract: Ultrasonography as an aid to diagnosis and treatment. J Clin Ultrasound 1993;21:269.
· Valentini AL, Summaria V, Marano P: Diagnostic imaging of genitourinary tuberculosis. Rays 1998;23:126.
· Amicrobic (Abacterial) Cystitis
· Gillenwater JY, Wein AJ: Summary of the National Institute of Arthritis, Diabetes, Digestive and Kidney Diseases Workshop on Interstitial Cystitis, National Institutes of Health, Bethesda, Maryland. J Urol 1987;203.

· Hohlbrugger G, Riedl C: Non-bacterial cystitis. Curr Opin Urol 2000;10:371.
· Holm-Bentzen M et al: A prospective double-blind clinically controlled multicenter trial of sodium pentosanpolysulfate in the treatment of interstitial cystitis and related painful bladder disease. J Urol 1987;138:503.
· Theoharides TC, Sant GR: New agents for the medical treatment of interstitial cystitis. Expert Opin Investig Drugs 2001;10:521.
· Genitourinary Candidiasis
· Graybill JR et al: Ketoconazole therapy for fungal urinary tract infections. J Urol 1983;129:68.
· Priestley CJ et al: What is normal vaginal flora? Genitourin Med 1997;73:23.

· Rivera L, Bellotti MG, Malighetti V: Morphotypes of Candida albicans and their associations with underlying diseases and source of samples. New Microbiol 1996;19:335.
· Rodgers CA, Beardall AJ: Recurrent vulvovaginal candidiasis: Why does it occur? Int J STD AIDS 1999;10:435.

· Wise GJ, Talluri GS, Marella VK: Fungal infections of the genitourinary system: Manifestations, diagnosis, and treatment. Urol Clin North Am 1999;26:701.
· Woolley PD, Higgins SP: Comparison of clotrimazole, fluconazole and itraconazole in vaginal candidiasis. Br J Clin Pract 1995;49:65.
· Actinomycosis
· Jani AN, Casibang V, Mufarrij WA: Disseminated actinomycosis presenting as a testicular mass: A case report. J Urol 1990;143: 1012.

· Lee YC et al: Computed tomography guided core needle biopsy diagnosis of pelvic actinomycosis. Gynecol Oncol 2000;79:318.
· Lippes J: Pelvic actinomycosis: A review and preliminary look at prevalence. Am J Obstet Gynecol 1999;180(Pt 1):265.

· Smego RA Jr et al: Actinomycosis. Clin Infect Dis 1998;26:1255.
· Schistosomiasis (Bilharziasis)
· Abdel-Halim RE: Ileal loop replacement and restoration of kidney function in extensive bilharziasis of the ureter. Br J Urol 1980;52:280.
· Al Ghorab MM: Radiological manifestations of genitourinary bilharziasis. Clin Radiol 1968;19:100.
· Al Ghorab MM, El-Badawi AA, Effat H: Vesico-ureteric reflux in urinary bilharziasis: A clinico-radiological study. Clin Radiol 1966;17:41.
· Badawi AF et al: Role of schistosomiasis in human bladder cancer: Evidence of association, aetiological factors, and basic mechanisms of carcinogenesis. Eur J Cancer Prev 1995;4:45.
· Barrou B et al: Results of renal transplantation in patients with Schistosoma infection. J Urol 1997;157:1232.
· Bichler KH et al: Shistosomiasis: A critical review. Curr Opin Urology 2001;11:97.

· Ghoneim MA: Bilharziasis of the genitourinary tract. BJU Int 2002;89(Suppl 1):22.

· Helling-Giese G et al: Schistosomiasis in women: Manifestations in the upper reproductive tract. Acta Trop 1996;62:225.
· Mostafa MH, Sheweita SA, O'Connor PJ: Relationship between schistosomiasis and bladder cancer. Clin Microbiol Rev 1999;12:97.
· Naude JH: Reconstructive urology in the tropical and developing world: A personal perspective. BJU Int 2002;89(Suppl 1):31.

· Shokeir AA: Renal transplantation: The impact of schistosomiasis. BJU Int 2001;88:915.
· Stock JA, Scherz HC, Kaplan GW: Urinary schistosomiasis in childhood. Urology 1994;44:305.
· Filariasis
· Brunkwall J et al: Chyluria treated with renal autotransplantation: A case report. J Urol 1990;143:793.
· DeVries CR: The role of the urologist in the treatment and elimination of lymphatic filariasis worldwide. BJU Int 2002;89(Suppl 1):37.

· Kohli V, Gulati S, Kumar L: Filarial chyluria. Indian Pediatr 1994;31: 451.

· Pool MO et al: Bilateral excision of perinephric fat and fascia (Gerota's fasciectomy) in the treatment of intractable chyluria. J Urol 1991;146:1374.
· Punekar SV et al: Surgical disconnection of lymphorenal communication for chyluria: A 15-year experience. Br J Urol 1997;80:858.
· Taylor MJ, Hoerauf A: A new approach to the treatment of filariasis. Curr Opin Infect Dis 2001;14:727.
· Xu YM et al: Microsurgical treatment of chyluria: A preliminary report. J Urol 1991;145:1184.
· Yagi S et al: Endoscopic treatment of refractory filarial chyluria: A preliminary report. J Urol 1998;159:1615.
· Zhang X et al: Renal pedicle lymphatic disconnection for chyluria via retroperitoneoscopy and open surgery: Report of 53 cases with follow-up. J Urol 2005;174:1828.
· Onchocerciasis
· Kumate J: Infectious diseases in the 21st century. Arch Med Res 1997;28:155.
· Ottesen EA: Immune responsiveness and the pathogenesis of human onchocerciasis. J Infect Dis 1995;171:659.
· Van Laethem Y, Lopes C: Treatment of onchocerciasis. Drugs 1996;52:861.
· Echinococcosis (Hydatid Disease)
· Cagatay G et al: Isolated renal hydatidosis: experience with 20 cases. J Urol 2003;169:186.
· Cirenei A: Histopathology, clinical findings and treatment of renal hydatidosis. Ann Ital Chir 1997;68:275.
· Migaleddu V et al: Imaging of renal hydatid cysts. AJR 1997;169:1339.

· Pasaoglu E et al: Hydatid cysts of the kidney, seminal vesicle and gluteus muscle. Australas Radiol 1997;41:297.
· Ranzini AC et al: Ultrasonographic diagnosis of pelvic echinococcosis: Case report and review of the literature. J Ultrasound Med 2002;21:207.
· Yeniyol CO, Minareci S, Ayder AR: Primary cyst hydatid of adrenal: A case report. Int Urol Nephrol 2000;32:227.
0.15625
Copyright© 2008 by The McGraw-Hill Companies, Inc. All Rights Reserved. 
PAGE  
20

