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CONGENITAL ANOMALIES OF THE BLADDER
EXSTROPHY
Exstrophy of the bladder is a complete ventral defect of the urogenital sinus and the overlying skeletal system (see Chapter 2). Other congenital anomalies are frequently associated with it. The lower central abdomen is occupied by the inner surface of the posterior wall of the bladder, whose mucosal edges are fused with the skin. Urine spurts onto the abdominal wall from the ureteral orifices.

The rami of the pubic bones are widely separated. The pelvic ring thus lacks rigidity, the femurs are rotated externally, and the child "waddles like a duck." Since the rectus muscles insert on the rami, they are widely separated from each other inferiorly. A hernia, made up of the exstrophic bladder and surrounding skin, is therefore present. Epispadias almost always accompanies it.

Many untreated exstrophic bladders reveal fibrosis, derangement of the muscularis mucosae, and chronic infection. These changes tend to defeat efforts to form a bladder of proper capacity. About 60 instances of adenocarcinoma developing in such bladders have been reported.

Renal infection is common, and hydronephrosis caused by ureterovesical obstruction may be found on urography. These films also reveal separation of the pubic bones. During the last few years, there have been encouraging reports of complete reconstruction of this defect. Earlier, urinary diversion and resection of the bladder, with later repair of the epispadiac penis, was usually accomplished. With improved techniques and early surgery before the bladder deteriorates, however, good results are being obtained with complete reconstruction. Lattimer et al (1978), pioneers in this field, followed up their 17 patients with reconstructed bladders for as long as 20 years. They reported that the quality of life of these patients was good.

Ansel (1979) performed reconstruction in 28 patients in the neonatal period in an attempt to protect the bladder from later serious changes. Half of these patients did well, and most were continent. DeMaria et al (1980) found the renal function and urine cultures of their patients to be normal. Eight of their patients had complete continence, while 12 had enuresis. Toguri et al (1978) reported that all of their 23 patients were continent.

Lima et al (1981) reconstructed the bladder with human dura mater to increase vesical capacity; they were successful in 8 cases. They perform osteotomy as part of the first stage and recommend that the surgery be performed when patients are 3-18 months old. Enterocystoplasty is currently the method of choice to augment bladder capacity and aid reservoir function. Mollard (1980) recommends the following steps for satisfactory repair of bladder exstrophy: (1) bladder closure with sacral osteotomy in order to close the pelvic ring at the pubic symphysis, plus lengthening of the penis; (2) antiureteral reflux procedure and bladder neck reconstruction; and (3) repair of the epispadiac penis. He completed 16 such 3-step procedures, with satisfactory results in 11. In 1983 and 1989, respectively, Jeffs and Gearhart reported results of staged reconstruction: 86% of patients who underwent primary repair were continent, and renal function was preserved in approximately 90% (Gearhart et al, 1993). Urethral and genital reconstructions have been equally successful. These are the best-reported results. In small-capacity bladders, augmentation cystoplasty might be needed (Oesterling and Jeffs, 1987; Gearhart and Jeffs, 1988; Gearhart, 1999). Recently, long-term follow-up in large series of patients with bladder exstrophy has demonstrated satisfactory outcomes in 70-80% with regard to continence and renal function.

When the bladder is small, fibrotic, and inelastic, functional closure becomes inadvisable, and urinary diversion with cystectomy is the treatment of choice. Some physicians perform ureteroileocutaneous anastomosis, while others prefer to use the colon for the diversion. A continent reservoir is a current consideration and is preferable. Spence, Hoffman, and Pate (1975) employ ureterosigmoidostomy. Turner, Ransley, and Williams (1980) noted that, although untreated newborns have normal upper urinary tracts, urinary diversion often causes hydronephrosis or pyelonephritis in these patients.

The common complication of total reconstruction is urinary incontinence, but Light and Scott (1983) reported on the implantation of an artificial sphincter in 11 patients who were still incontinent after total reconstruction. They claimed 10 perfect results. Ikeme (1981) reported on 2 patients who became pregnant after repair of bladder exstrophy; one woman had 3 successful pregnancies, and the other had one. Complete primary closure appears to be the best choice for improved continence with reduced morbidity (Grady, Carr, and Mitchell, 1999).

PERSISTENT URACHUS
Embryologically, the allantois connects the urogenital sinus with the umbilicus. Normally, the allantois is obliterated and is represented by a fibrous cord (urachus) extending from the dome of the bladder to the navel (see Chapter 2). Urachal formation is directly related to bladder descent. Lack of descent is more commonly associated with patent urachus than with bladder outlet obstruction.

Incomplete obliteration sometimes occurs. If obliteration is complete except at the superior end, a draining umbilical sinus may be noted. If it becomes infected, the drainage will be purulent. If the inferior end remains open, it will communicate with the bladder, but this does not usually produce symptoms. Rarely, the entire tract remains patent, in which case urine drains constantly from the umbilicus. This is apt to become obvious within a few days of birth. If only the ends of the urachus seal off, a cyst of that body may form and may become quite large, presenting a low midline mass (Figure 37-1). If the cyst becomes infected, signs of general and local sepsis will develop.

Adenocarcinoma may occur in a urachal cyst, particularly at its vesical extremity, and tends to invade the tissues beneath the anterior abdominal wall. It may be seen cystoscopically. Stones may develop in a cyst of the urachus. These can be identified on a plain x-ray film.

Treatment consists of excision of the urachus, which lies on the peritoneal surface. If adenocarcinoma is present, radical resection is required. Unless other serious congenital anomalies are present, the prognosis is good. The complication of adenocarcinoma offers a poor prognosis.

	

	Figure 37-1. Types of persistent urachus. Left: Communicating urachus continuous with the bladder. This is a "pseudodiverticulum" and usually causes no symptoms. Center: Urachal cyst; usually causes no symptoms or signs unless it becomes larger or infected. Right: Patent urachus. There is constant drainage of urine from the umbilicus.0 
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CONTRACTURE OF THE BLADDER NECK
There is considerable debate about the incidence of congenital narrowing of the bladder neck. Some feel that its presence is a common cause of vesicoureteral reflux, vesical diverticula, a bladder of large capacity, and the syndrome of irritable bladder associated with enuresis. A few observers consider this contracture a rare phenomenon and believe that the diagnosis is purely presumptive. The diagnosis is based on endoscopic observation, which is an unreliable method. Voiding cystourethrography has been used to depict such narrowing, but interpretation of the films varies from urologist to urologist and radiologist to radiologist.

Nunn (1965) studied the intravesical and urethral pressures during voiding in patients with the signs mentioned previously and found no evidence of bladder neck obstruction. The 2 recorded pressures were essentially equal. It appears that the bladder neck would have to be extremely stenotic to truly obstruct urine flow. It is becoming increasingly clear that in young girls, the obstructive lesion is spasm of the periurethral striated muscle, which develops secondary to distal urethral stenosis (see Chapter 39).

Empirical treatment is often employed; this consists of suprapubic bladder neck revision or transurethral resection. Making the bladder neck incompetent in young boys may cause later retrograde ejaculation and, therefore, infertility. Revision of the bladder neck in females may cause urinary incontinence and is never advised. The diagnosis must therefore be made with caution.

Genuine functional bladder neck obstruction can be detected only in the presence of already high voiding pressures combined with lower resistance in the external sphincteric segment associated with a low flow rate. This condition is highly suggestive of functional bladder neck obstruction, although not 100% diagnostic.
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ACQUIRED DISEASES OF THE BLADDER
INTERSTITIAL CYSTITIS (HUNNER'S ULCER, SUBMUCOUS FIBROSIS)
Interstitial cystitis is primarily a disease of middle-aged women. It is characterized by fibrosis of the vesical wall, with consequent loss of bladder capacity. Frequency, urgency, and pelvic pain with bladder distention are the principal symptoms.

PATHOGENESIS  PATHOLOGY
Infection does not appear to be the cause of fibrosis of the bladder wall, because the urine is usually normal. It has been postulated that the fibrosis is due to obstruction of the vesical lymphatics secondary to pelvic surgery or infection, but many of these patients fail to give such a history. Fibrosis may be secondary to thrombophlebitis complicating acute infections of the bladder or pelvic organs; may be the result of prolonged intrinsic arteriolar spasm secondary to vasculitis or psychogenic impulses; or could be of neuropathic origin. Endocrinologic factors are also suggested. Investigators are currently studying the role of mast cells and bladder surface glycosaminoglycans (GAGs) in the pathogenesis of interstitial cystitis. Currently, it is believed that interstitial cystitis is a neuroimmunoendocrine disorder. It might be primarily a neurogenic inflammation that leads to the release of neuropeptides that activate the differential secretion of potent mast cell mediators. It is thought that mast cells, through their vasoactive and nociceptive secretions, have a major role in the etiology of interstitial cystitis.

The primary change is fibrosis in the deeper layers of the bladder. The capacity of the organ is decreased, sometimes markedly. The mucosa is thinned, especially where mobility is greatest as the bladder fills and empties (ie, over the dome), and small ulcers or cracks in the mucous membrane may be seen in this area. In the most severe cases, the normal mechanism of the ureterovesical junctions is destroyed, leading to vesicoureteral reflux. Hydroureteronephrosis and pyelonephritis may ensue.

Microscopically, the mucosa may be thinned or even denuded. The capillaries of the tunica propria are often engorged, and signs of inflammation are apparent. The muscle is replaced by varying amounts of fibrous tissue, which is often quite avascular. The lymphatics may be engorged. Increased mast cells and lymphocytic infiltration are seen.

There has been a tendency recently to overdiagnose interstitial cystitis, particularly in patients with excessive frequency, urgency, and suprapubic or pelvic pain, even though they lack the pathologic manifestations and usually have normal or large bladder capacity. These patients have voiding dysfunction. Although we may not know the exact cause of their symptoms, these patients should not be labeled as having interstitial cystitis and should not be treated as such.

CLINICAL FINDINGS
Interstitial cystitis should be considered when a middle-aged woman with clear urine complains of severe frequency and nocturia and suprapubic pain on vesical distention. In addition, chronic pelvic pain in the absence of pelvic pathology can be suggestive.

A. Symptoms
There is a long history of slowly progressive frequency and nocturia, both of which may be severe. The history does not suggest infection (burning on urination, cloudy urine). Suprapubic pain is usually marked when the bladder is full. Pain may also be experienced in the urethra or perineum; it is relieved on voiding. Gross hematuria is occasionally noted, usually when urination has had to be postponed (ie, following vesical overdistention). The patient is tense and anxious. Whether the anxiety is secondary to the prolonged and severe symptoms or is the primary cause of the vesical changes is not clear. A history of allergy may be obtained.

B. Signs
Physical examination is usually normal. Some tenderness in the suprapubic area may be noted. There may be some tenderness in the region of the bladder when it is palpated through the vagina.

C. Laboratory Findings
If the patient has had no previous treatment (eg, instrumentation), the urine is almost always free of infection. Microscopic hematuria may be noted. Results of renal function tests are normal except in the occasional patient in whom vesical fibrosis has led to vesicoureteral reflux or obstruction.

D. X-Ray Findings
Excretory urograms are usually normal unless reflux has occurred, in which case hydronephrosis is found. The accompanying cystogram reveals a bladder of small capacity; reflux into a dilated upper tract may be noted on cystography.

E. Instrumental Examination
Cystoscopy is usually diagnostic. As the bladder fills, increasing suprapubic pain is experienced. The vesical capacity may be as low as 60 mL. In a patient not previously treated (by fulguration or hydraulic overdistention), the bladder lining may look fairly normal. However, if a second distention is done (Messing and Stamey, 1978), punctate hemorrhagic areas may appear over the most distensible portion of the wall. With further distention, an arcuate split in the mucosa will occur and may bleed profusely. Mucosal changes are usually diffuse. Congestion, edematous reaction, and petechial hemorrhages (glomerulation) are common findings.

DIFFERENTIAL DIAGNOSIS
Introduction
Tuberculosis of the bladder may cause true ulceration but is most apt to involve the region of the ureteral orifice that drains the tuberculous kidney. Typical tubercles may be identified, pyuria is present, and tubercle bacilli usually can be found. Furthermore, urograms often show the typical lesion of renal tuberculosis.

Vesical ulcers due to schistosomiasis cause symptoms similar to those of interstitial cystitis. The diagnosis is suggested if the patient lives in an area in which schistosomiasis is endemic. Most patients are males. The typical ova found in the urine and the pathognomonic appearance of the bladder confirms the diagnosis. Nonspecific vesical infection seldom causes ulceration. Pus and bacteria are found in the urine. Antimicrobial treatment is effective.

Complications
Gradual ureteral stenosis or reflux and its sequelae (eg, hydronephrosis) may develop.

Treatment
A. Specific Measures
There appears to be no definitive treatment for interstitial cystitis. The therapy usually employed frequently affords partial relief, but it may be completely ineffective. Hydraulic overdistention, with or without anesthesia, sometimes gradually improves the bladder capacity. Vesical lavage with increasing strengths of silver nitrate (1:5000-1:100) may have the same effect. Superficial (transcystoscopic) electrocoagulation of the split mucosa is commonly performed and may afford temporary relief of pain.

Occasionally, symptomatic relief follows the instillation of 50 mL of 50% dimethyl sulfoxide (DMSO) into the bladder every 2 weeks. It is left in for 15 minutes. Messing and Stamey (1978) claim their best results were obtained with vesical irrigations of 0.4% oxychlorosene sodium (Clorpactin WCS-90). At 10 cm of water pressure, the bladder is repeatedly filled to capacity until 1 L has been used. This must be done under anesthesia. Cystography should be done before instituting this therapy. The presence of vesicoureteral reflux has caused ureteral fibrosis.

Parsons, Schmidt, and Pollen (1983) observed the results obtained in patients who failed to respond to hydraulic distention or the instillation of DMSO. They found that the bladder mucosa needs a layer of sulfonated GAGs on its surface to protect the transitional cells from the effect of urine, and this substance was absent from the mucosa of these patients. They administered sodium pentosanpolysulfate (Elmiron) orally, in doses of either 50 mg 4 times a day or 150 mg twice daily, for 4-8 weeks. Of 24 patients, 20 noted at least 80% relief of urgency, frequency, and nocturia, and 2 noted 50-80% relief. These 22 patients continued to improve. Two patients experienced no apparent relief.

Cortisone acetate, 100 mg, or prednisone (Meticorten), 10-20 mg/day, in divided doses orally for 21 days, followed by decreasing amounts for an additional 21 days, has also been found effective. Transcystoscopic injection of the lesions with prednisone has its proponents. Antihistamines (eg, tripelennamine [Pyribenzamine], 50 mg 4 times a day) may also afford some relief. Heparin sodium (long-acting), 20,000 units intravenously daily, also blocks the action of histamine, and its use in the treatment of interstitial cystitis is encouraging. Newer treatments being tested (eg, resiniferotoxin, botulinum toxin, gene therapy, and neuromodulation) may potentially be effective.

If the bladder becomes fibrotic and the capacity small, ceco- or ileocystoplasty can be done to augment vesical capacity. Most patients are cured or greatly improved; those who are not may require urinary diversion. Denervation by presacral and sacral neurectomy and perivesical procedures (cystolysis, cystoplasty, transvaginal neurotomy) is to be condemned, as it is rarely of lasting benefit. In severe contracture, augmentation cystoplasty is indicated.

B. General Measures
General or vesical sedatives may be prescribed but seldom afford relief. If urinary infection is found (usually following instrumentation), it should be treated with appropriate antibiotics. If senile urethritis is discovered, diethylstilbestrol vaginal suppositories may prove helpful.

Prognosis
Most patients respond to one of the conservative measures mentioned previously. Those who do not may require surgery.

INTERNAL VESICAL HERNIATION
One side of the bladder may become involved in an inguinal hernia (in men) or a femoral hernia (in women) (Figure 37-2). Such a mass may recede on urination. It is most often found as a previously unsuspected complication during surgical correction of a hernia (Bell and Witherington, 1980). Open or laparoscopic surgery with mesh repair is equally successful (McCormack et al, 2005).

	

	Figure 37-2. Internal vesical hernia: Female, 6 months old. Cystogram of excretory urogram showing tongue of bladder in right femoral hernia (see arrows). (Courtesy of John A. Hutch.)0 
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URINARY INCONTINENCE
Partial or complete urinary incontinence may develop after prostatectomy, particularly radical or transurethral prostatectomy. Intrinsic damage to the smooth muscle urethral sphincter is implied. Although it is common to incriminate damage to or resection of the external voluntary sphincter, this is very rare. Such a patient can stop the voiding stream by contraction of the latter sphincter, but prolonged control is impossible because of fatigue of striated muscle. Only the smooth muscle with its constant tone can afford continence.

Scott, Bradley, and Timm (1974) and Light and Scott (1983) have described an ingenious method for affording urinary control by means of an artificial sphincter. It consists of a reservoir of fluid in a Silastic bag placed deep to the abdominal wall near the bladder and a collar of Silastic material that can encircle either the bladder neck or the bulbar urethra. The former is used in females, the latter in males. One Silastic bulb is implanted in one scrotal (or labial) sac. This bulb has a special pressurized valve that inflates or deflates the cuff around the urethra; compressed fluid passes from the cuff to the reservoir, permitting free voiding. The cuff refills spontaneously after a delay of 2 minutes. This device has been successful in affording control in most instances. Results are perfect in 75% or more of cases. Most failures follow technical difficulties with the prosthesis, for example, leakage, which requires reoperation.

A rectangular flap of the heavy layer of the middle circular layer of the detrusor muscle, anteriorly, is formed into a tube, thus affording sphincteric action. This is anastomosed to the prostatic urethra. With this procedure, 44 of 50 patients who had post-prostatectomy incontinence were cured. Williams and Snyder (1976) have used this procedure successfully in children. Recently, bulking agents (Contigen) implanted around the bladder neck have been shown to be of some help. A perineal sling compressing the bulbar urethra is also a consideration.

ENURESIS
Introduction
Enuresis originally meant incontinence of urine, but usage has caused the term to be restricted to bedwetting after age 3 years. Most children have achieved normal bladder control by that time, girls earlier than boys. At age 6 years, 10% have enuresis. Even at age 14 years, 5% still wet the bed. It is difficult to be sure, but it seems that more than 50% of cases are caused by delayed maturation of the nervous system or an intrinsic myoneurogenic bladder dysfunction; 30% are of psychological origin; and 20% are secondary to more obvious organic disease. Most children with functional enuresis spontaneously gain nocturnal control by age 10 years. The current thinking is that children with enuresis have high nocturnal urine production; some have normal bladder capacity, others reduced capacity.

Psychodynamics
Training in bladder control should begin after age 11/2 years; attempts made before this time are usually fruitless and may be harmful. If the parents fail in this teaching, the child may not develop cerebral inhibitory control over the infantile uninhibited bladder until much later in childhood. If the parents are emotionally unstable, their anxieties may be transmitted to the child, who may express tension through enuresis.

The birth of a sibling may cause loss of the child's paramount position in the family. The child may then regress to an infancy pattern in an attempt to recapture the parents' affection. An acute illness may be accompanied or followed by recurrence of incomplete nocturnal control. Physiologic or psychological stress (fear and anxiety) may reestablish an uninhibited bladder. Possibly 40% of enuretic children have electroencephalograms that are borderline or compatible with epilepsy or delayed maturation of the central nervous system.

Clinical Findings
A. Symptoms
A child may wet the bed occasionally or regularly. Careful questioning of the parents or observation by the physician reveals that the patient voids a free stream of normal caliber. This tends to rule out obstruction of the lower tract as a cause of the enuresis. Children with daytime incontinence are apt to have more than psychogenic enuresis. Many void frequently and are found to have a diminished vesical capacity, although capacity is normal under anesthesia. This is probably a reflection of delayed maturation. There is no burning, although frequency and urgency are common. The urine is clear. Observation of the parents often reveals that they are anxious and tense, traits that can only be aggravated by the child's bedwetting.

B. Signs
General physical and urologic examinations are normal.

C. Laboratory Findings
In the emotional and delayed maturation groups, all tests, including urinalysis, are normal. An electroencephalogram may be abnormal, however.

D. X-Ray Findings
Excretory urograms show no abnormality. The accompanying cystogram reveals no trabeculation; a film of the bladder taken immediately after voiding shows no residual urine.

E. Instrumental Examination
A catheter of suitable size passes readily to the bladder, thereby ruling out stricture. If the catheter is passed after urination, no residual urine is found. Urethrocystoscopy is normal. Cystometric studies are usually abnormal, and a curve typical of the "uninhibited" (hyperirritable) neuropathic bladder is often obtained. Unless infection or some more obvious organic disease is discovered, instrumentation, x-ray, and urodynamic studies are not necessary. Genetic factors are currently considered the primary cause of enuresis.

Differential Diagnosis
A. Obstruction
Lower tract obstruction (eg, posterior urethral valves, meatal stenosis) causes a urinary stream of decreased caliber. Painful, frequent urination during the day and night, pyuria, and fever (eg, pyelonephritis) are often present, and the bladder may be distended. Urinalysis usually reveals evidence of infection. Anemia and impairment of renal function may be demonstrated.

Excretory urograms may show dilatation of the bladder and the upper urinary tract. Incomplete vesical emptying may be seen on the postvoiding film. Cystography may demonstrate distal urethral stenosis or reflux. Urethrocystoscopy reveals the organic cause. Severe obstruction from severe spasm of the entire pelvic floor musculature on a psychosomatic basis can cause damage to the bladder and kidneys; infection is the rule.

B. Infection
Chronic urinary tract infection not due to obstruction usually produces frequency both day and night and pain on urination, although such infections may occur without symptoms of vesical irritability. Recurrent fever with exacerbations is common.

General examination may be normal. Anemia may be noted. Urinalysis shows pus cells or bacteria, or both. Renal function may be deficient. Excretory urograms may be essentially normal, although changes compatible with healed pyelonephritis are often seen. Cystoscopy shows the changes caused by infection. Urine specimens obtained by ureteral catheter may reveal renal infection. Cystography may show vesicoureteral reflux.

C. Neurogenic Disease
Children who have sacral cord or root abnormality (eg, myelodysplasia) may have incomplete urinary control both day and night. Since they ordinarily have significant amounts of residual urine, infection is usually found on urinalysis. The passage of a catheter or the postvoiding film taken in conjunction with excretory urograms demonstrates the presence of residual urine. A plain film of the abdomen may reveal spina bifida. The cystometrogram is usually typical of a flaccid neurogenic bladder. Cystoscopy demonstrates an atonic bladder with moderate trabeculation and evidence of infection.

D. Distal Urethral Stenosis
Distal urethral stenosis, a congenital anomaly, is the cause of enuresis in many young girls, even in the absence of cystitis. Urethral calibration establishes this diagnosis.

Complications
The complications of functional enuresis are psychological, not organic. These children are particularly disturbed when they begin to attend school; even more pressure is brought to bear by their parents. These children find it impossible to stay overnight at the homes of their playmates. Unhealthy introversion may be their lot. Enuresis may be prolonged because of undue emphasis on dryness or as a result of punitive or shaming measures.

Late Sequels
Occasionally an adult is seen who, under stress, develops nocturnal frequency without comparable diurnal frequency. Thorough urologic investigation proves to be negative. Many of these people give histories of enuresis of long duration in childhood. It is suggested that their cerebrovesical pathways again break down with excessive emotional tension; nocturnal frequency may be the adult expression of enuresis.

Treatment
Treatment should be considered if enuresis persists after age 3 years.

A. General Measures
Fluids should be limited after supper. The bladder should be completely emptied at bedtime, and the child should be completely awakened a little before the usual time of bedwetting and allowed to void.

Drug therapy has its proponents.

1. Imipramine has been reported to cure 50-70% of patients and is probably the drug of choice. The starting dose is 25 mg before dinner, which is increased as needed to 50 mg. Usually, 25 mg is sufficient.

2. Parasympatholytic drugs such as atropine or belladonna, by decreasing the tone of the detrusor, may at times be of value. Methantheline bromide, 25-75 mg at bedtime, is more potent.

3. Sympathomimetic drugs, for example, dextroamphetamine sulfate, 5-10 mg at bedtime, may cause enough wakefulness so that the child perceives the urge to void.

4. Desmopressin is an antidiuretic that increases renal reabsorption of water, reducing urine output in patients with a decreased nocturnal peak in antidiuretic hormone. Given as a nasal spray by night, it has been successful in 70% of patients with increased nocturnal urine output.

5. Phenytoin has been found to control symptoms in some children whose electroencephalograms are abnormal.

The use of mechanical devices such as metal-covered pads that when wet cause an alarm to ring may be of benefit in cases of delayed maturation by setting up a conditioned reflex. Urologic treatments (eg, urethral dilation, urethral instillations of silver nitrate), though often recommended, should be condemned in the absence of demonstrable local disease. They are physically and psychologically traumatic and can only cause further apprehension and fear in an already disturbed child.

B. Psychotherapy
Analytic evaluation and treatment may be indicated for some enuretic children and their parents. Responsibility for correction of the patient's feelings of insecurity rests with the parents, who must be cautioned not to punish the child or in any way increase existing feelings of guilt and insecurity. The handling of the parents may prove difficult, in which case psychiatric referral may be necessary.

Prognosis
Retraining the enuretic child and, above all, reeducating the parents are difficult and time-consuming tasks. Psychiatric referral for the parents and, at times, for the child may be necessary. Most patients conquer their enuresis by age 10 years. A few, however, do not, and they may later develop vesical irritability of the psychogenic type in response to acute or chronic tension or anxiety.

FOREIGN BODIES INTRODUCED INTO THE BLADDER  URETHRA
Numerous objects have been found in the urethra and bladder of both men and women. Some of them find their way into the urethra in the course of inquisitive self-exploration. Others are introduced (in the male) as contraceptive devices in the hope that plugging the urethra will block emission of the ejaculate.

The presence of a foreign body causes cystitis. Hematuria is not uncommon. Embarrassment may cause the victim to delay medical consultation. A plain x-ray of the bladder area discloses metal objects. Nonopaque objects sometimes become coated with calcium. Cystoscopy visualizes them all.

Cystoscopic or suprapubic removal of the foreign body is indicated. If not removed, the foreign body will lead to infection of the bladder. If the infecting organisms are urea-splitting, the alkaline urine (which causes increased insolubility of calcium salts) contributes to rapid formation of stone on the foreign object (Figure 16-13).

	

	Figure 16-13. Scout abdominal radiograph demonstrating horseshoe kidney with lateral ureteral deviation and double-J ureteral stent. Extraosseous calcifications are left lower calyceal stones.0 


VESICAL MANIFESTATIONS OF ALLERGY
So many mucous membranes are affected by allergens that the possibility of allergic manifestations involving the bladder must be considered. Hypersensitivity is occasionally suggested in cases of recurrent symptoms of acute "cystitis" in the absence of urinary infection or other demonstrable abnormality. During the attack, general erythema of the vesical mucosa may be seen and some edema of the ureteral orifices noted.

A careful history may reveal that these attacks follow the ingestion of a food not ordinarily eaten (eg, fresh lobster). Sensitivity to spermicidal creams is occasionally observed. If vesical allergy is suspected, it may be aborted by the subcutaneous injection of 0.5-1 mL of 1:1000 epinephrine. Control may also be afforded by the use of one of the antihistamines. Skin testing has not generally proved helpful in determining the source of allergy.

DIVERTICULA
Most vesical diverticula are acquired and are secondary to either obstruction distal to the vesical neck or the upper motor neuron type of neurogenic bladder. Increased intravesical pressure causes vesical mucosa to insinuate itself between hypertrophied muscle bundles, so that a mucosal extravesical sac develops. Often this sac lies just superior to the ureter and causes vesicoureteral reflux (Hutch saccule; Figure 12-6). The diverticulum is devoid of muscle and therefore has no expulsive power; residual urine is the rule, and infection is perpetuated. If the diverticulum has a narrow opening that interferes with its emptying, transurethral resection of its neck will improve drainage. Carcinoma occasionally develops on its wall. Micic and Ilic (1983) discovered 13 diverticula harboring malignant tumors: 9 transitional cell tumors, 2 squamous cell tumors, and 2 adenocarcinomas. Gerridzen and Futter (1982) saw 48 cases of vesical diverticula. Transitional cell tumors were found in 5 of these patients, but almost all the rest had abnormal histopathology: chronic inflammation and metaplasia. These authors stress the need for visualizing the interior of diverticula during endoscopy. At the time of open prostatectomy, resection of a diverticulum should be considered.

	

	Figure 12-6. Development of ureteral saccule, seen occasionally in cases of primary reflux but more commonly in obstructed or neurogenic bladders with marked trabeculation. Note that the vesical mucosa herniates through the ureteral hiatus, pulling the ureteral orifice upward with it. The orifice may ultimately open in the saccule rather than in the bladder.0 


VESICAL FISTULAS
Introduction
Vesical fistulas are common. The bladder may communicate with the skin, intestinal tract, or female reproductive organs. The primary disease is usually not urologic. The causes are as follows: (1) primary intestinal diseasediverticulitis, 50-60%; cancer of the colon, 20-25%; and Crohn disease, 10% (Badlani et al, 1980); (2) primary gynecologic diseasepressure necrosis during difficult labor; advanced cancer of the cervix; (3) treatment for gynecologic disease following hysterectomy, low cesarean section, or radiotherapy for tumor; and (4) trauma.

Malignant tumors of the small or large bowel, uterus, or cervix may invade and perforate the bladder. Inflammations of adjacent organs may also erode through the vesical wall. Severe injuries involving the bladder may lead to perivesical abscess formation, and these abscesses may rupture through the skin of the perineum or abdomen. The bladder may be inadvertently injured during gynecologic or intestinal surgery; cystotomy for stone or prostatectomy may lead to a persistent cutaneous fistula.

Clinical Findings
A. Vesicointestinal Fistula
Symptoms arising from a vesicointestinal fistula include vesical irritability, the passage of feces and gas through the urethra, and usually a change in bowel habits (eg, constipation, abdominal distention, diarrhea) caused by the primary intestinal disease. Signs of bowel obstruction may be elicited; abdominal tenderness may be found if the cause is inflammatory. The urine is always infected.

A barium enema, upper gastrointestinal series, or sigmoidoscopic examination may demonstrate the communication. Following a barium enema, centrifuged urine should be placed on an x-ray cassette and an exposure made. The presence of radiopaque barium establishes the diagnosis of vesicocolonic fistula. Cystograms may reveal gas in the bladder or reflux of the opaque material into the bowel (Figure 37-3). Cystoscopic examination, the most useful diagnostic procedure, shows a severe localized inflammatory reaction from which bowel contents may exude. Catheterization of the fistulous tract may be feasible; the instillation of radiopaque fluid often establishes the diagnosis.

B. Vesicovaginal Fistula
This relatively common fistula is secondary to obstetric, surgical, or radiation injury or to invasive cancer of the cervix. The constant leakage of urine is most distressing to the patient. Pelvic examination usually reveals the fistulous opening, which also can be visualized with the cystoscope. It may be possible to pass a ureteral catheter through the fistula into the vagina. Vaginography often successfully shows ureterovaginal, vesicovaginal, and rectovaginal fistulas.

A 30-mL Foley catheter is inserted into the vagina, and the balloon is distended. A radiopaque solution is then instilled, and appropriate x-rays are taken. Biopsy of the edges of the fistula may show carcinoma.

	

	Figure 37-3. Vesical fistulas. Above left: Primary carcinoma of the sigmoid, with perforation through bladder wall. Above right: Injury to base of bladder following delivery by forceps. Below: Cystogram showing radiopaque fluid entering sigmoid containing multiple diverticula; right ureteral reflux, gallbladder calculi.0 
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Differential Diagnosis
It is necessary to differentiate ureterovaginal from vesicovaginal fistula. Phenazopyridine (Pyridium) is given by mouth to color the urine orange. One hour later, 3 cotton pledgets are inserted into the vagina, and methylene blue solution is instilled into the bladder. The patient should then walk around, after which the pledgets are examined. If the proximal cotton ball is wet or stained orange, the fistula is ureterovaginal. If the deep cotton pledget contains blue fluid, the diagnosis is vesicovaginal fistula. If only the distal pledget is blue, the patient probably has urinary incontinence (Raghavaiah, 1974).

Treatment
A. Vesicointestinal Fistula
If the lesion is in the rectosigmoid, treatment consists of proximal colostomy. When the inflammatory reaction has subsided, the involved bowel may be resected, with closure of the opening in the bladder. The colostomy can be closed later. Some authors recommend that the entire procedure be performed in one stage, thus avoiding the need for preliminary colostomy. Small bowel or appendiceal vesical fistulas require bowel or appendiceal resection and closure of the vesical defect.

B. Vesicovaginal Fistula
Tiny fistulous openings may become sealed following the introduction of an electrode into the fistula. As the electrode is withdrawn, the fistula is coagulated with the electrosurgical unit to destroy the epithelium of the tract. An indwelling catheter should be left in place for 2 weeks or more. Occasionally, good results are noted in cases of small vesicovaginal fistulas treated by inserting a metal screw through the vaginal end of the fistula. It is moved up and down to act as a curet. The vaginal mucosa is then closed and an indwelling catheter placed for 3 weeks.

Larger fistulas secondary to obstetric or surgical injuries respond readily to surgical repair, which may be done either through the vagina or transvesically. Persky, Herman, and Guerrier (1979) advise repairing such fistulas immediately rather than waiting for 3-6 months as counseled by most surgeons. Fistulas that develop following radiation therapy for cancer of the cervix are much more difficult to close because of the avascularity of the tissues. Surgical closure of fistulas that arise from direct invasion of the bladder by cervical carcinoma is impossible; diversion of the urinary stream above the level of the bladder (eg, ureterosigmoidostomy) is therefore necessary.

C. Vesicoadnexal Fistula
These fistulas are cured by removal of the involved female reproductive organs, with closure of the opening in the bladder.

Prognosis
The surgical repair of fistulas caused by benign disease or operative trauma is highly successful. Postirradiation necrosis offers a more guarded prognosis. Fistulas secondary to invading cancers present difficult problems.

PERIVESICAL LIPOMATOSIS
The cause of perivesical lipomatosis is not known. The disorder seems to affect principally black men in the 20- to 40-year age group. There are no pathognomonic symptoms. There may be some dysuria or mild urinary obstructive symptoms. Examination may demonstrate a distended or enlarged pear-shaped bladder. Excretory urograms and cystography may show dilatation of both upper tracts and an upward displacement and lateral compression of the bladder. In the perivesical area, x-ray reveals areas of radiolucency compatible with fatty tissue. A barium x-ray may show extrinsic pressure on the rectosigmoid. Angiography shows no evidence of neoplastic vessels.

Computed tomography scan in association with the preceding findings establishes the diagnosis by clearly demonstrating the fatty nature of the perivesical tissue. Church and Kazam (1979) found sonography equally helpful.

On surgical exploration, lipomatous tissue is found surrounding the bladder and rectosigmoid. Though it is tempting to proceed with its resection, there are no cleavage planes. Such dissections usually fail to relieve the ureteral obstruction. Ballesteros (1977) believes that surgical excision is feasible and reported excellent results in one such case. Crane and Smith (1977) found, after a 5-year follow-up, that hydronephrosis progressed in most. Many patients finally required urinary diversion.

RADIATION CYSTITIS
Many women receiving radiation treatment for carcinoma of the cervix develop some degree of vesical irritability. These symptoms may develop months after cessation of treatment. The urine may or may not be sterile. Vesical capacity is usually appreciably reduced. Cystoscopy reveals a pale mucous membrane with multiple areas of telangiectatic blood vessels. Vesical ulceration may be noted, and vesicovaginal fistulas may develop. If symptoms are severe and prolonged, diversion of urine from the bladder may be necessary.

NONINFECTIOUS HEMORRHAGIC CYSTITIS
Some patients, following radiotherapy for carcinoma of the cervix or bladder, are prone to intermittent, often serious vesical hemorrhage. The same is true of those given cyclophosphamide.

In the case of the latter, the drug must be stopped. To control bleeding, cystoscopic fulguration can be tried, though it usually fails. The instillation of 3.9% formalin (prepared by diluting the standard 39% solution 10 times) is more efficacious. The catheter is clamped for 30 minutes and the bladder lavaged with 10% alcohol. A second or third instillation may be necessary on subsequent days. Holstein et al (1973) recommend the transurethral placement of a large balloon in the bladder. The balloon is filled to a pressure level equal to the systolic blood pressure and left in place for 6 hours.

Giulani et al (1979) have reported success by selective transcatheter embolization of the internal iliac arteries. Ostroff and Chenault (1982) believe that the best and least harmful method of treatment is continuous irrigation with 1% alum solution (the ammonium or potassium salt) through a 3-way Foley catheter.

Despite these measures, the mortality rate is significant. Droller, Saral, and Santos (1982) have evolved a plan for reducing the incidence of cyclophosphamide-induced hemorrhagic cystitis: they produce diuresis and have the patient void frequently (or use open catheter drainage). This reduces the concentration of cyclophosphamide metabolites and the duration of their contact with bladder mucosa. Before the institution of this regimen, 8 of 97 such patients died; afterward, 1 of 198 patients died.

EMPYEMA OF THE BLADDER
If supravesical diversion of the urine is performed without cystectomy, severe infection of the bladder may develop because of lack of washout. In males, cystostomy or cutaneous vesicostomy may be necessary. In females, the formation of a vesicovaginal fistula permits drainage (Spence and Allen, 1971). Occasionally, cystectomy may be necessary.
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CONGENITAL ANOMALIES OF THE PROSTATE  SEMINAL VESICLES
Congenital anomalies of the prostate are rare. Cysts of the prostate and the seminal vesicles have been reported. Enlargements of the prostatic utricle are often found in association with penoscrotal or perineal hypospadias. The cysts are usually small, lying in the midline posterior to the prostate and emptying through the verumontanum. These cysts represent embryologic remnants of the distal end of the Mullerian ducts (see Chapter 2). Rarely, they become large enough to be easily palpable rectally or even abdominally. Through local pressure, they may cause symptoms of obstruction of the bladder neck.
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BLOODY EJACULATION
Hemospermia is not an uncommon complaint of middle-aged men. It is the wife who usually recognizes the symptom. It is thought by some to be caused by hyperplasia of the mucosa of the seminal vesicles. For this reason, the use of diethylstilbestrol, 5 mg/day for 1 week, has been suggested. In my hands, it has worked well. Thorough urologic investigation of men without other symptoms rarely reveals a pathologic lesion. The cause is therefore not clear.
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