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[image: image1.png]


INTRODUCTION
The ureter is a complex functional conduit carrying urine from the kidneys to the bladder. Any pathologic process that interferes with this activity can cause renal abnormalities, the most common sequels being hydronephrosis (see Chapter 11) and infection. Disorders of the ureter can be classified as congenital or acquired.
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CONGENITAL ANOMALIES OF THE URETER
INTRODUCTION
Congenital ureteral malformations are common and range from complete absence to duplication of the ureter. They may cause severe obstruction requiring urgent attention, or they may be asymptomatic and of no clinical significance. The nomenclature can be confusing and has been standardized to prevent ambiguity (Glassberg et al, 1984).

URETERAL ATRESIA
The ureter may be absent entirely, or it may end blindly after extending only part of the way to the flank. Either anomaly is caused during embryologic development, either by failure of the ureteral bud to form from the mesonephric duct or by an arrest in its development before it comes in contact with the metanephric blastema. The genetic determinants of ureteral bud development and the causes of bud abnormalities are being elucidated and so far the PAX-2 and RET genes have been shown to play an important role (Brophy et al, 2001; Tang et al, 2002). In any event, the end result of an atretic ureteral bud is an absent or multicystic, dysplastic kidney. The multicystic kidney is usually unilateral and asymptomatic and of no clinical significance. In rare cases it can be associated with hypertension (Javadpour et al, 1970), infection (Yoshida and Sakamoto, 1986), or tumor. Contralateral vesicoureteral reflux is common, and many clinicians recommend a voiding cystourethrogram as part of the initial workup (Selzman and Elder, 1995). There is a natural tendency of these kidneys to involute (Rottenberg, Gordon, and DeBruyn, 1997); hence, most clinicians feel observation is the best treatment. A few recommend nephrectomy owing to the small risk of neoplasia and the relatively small morbidity (Homsy et al, 1997). However, the preponderance of evidence now suggests that no treatment and indeed no follow-up is needed from a urological standpoint (Onal and Kogan, 2006).

DUPLICATION OF THE URETER
Complete or incomplete duplication of the ureter is one of the most common congenital malformations of the urinary tract. Nation (1944) found some form of duplication of the ureter in 0.9% of a series of autopsies. The condition occurs more frequently in females than in males and is often bilateral. The mode of inheritance is autosomal dominant, although the gene is of incomplete penetrance (Atwell et al, 1974).

Incomplete (Y) type of duplication is caused by branching of the ureteral bud before it reaches the metanephric blastema. In most cases, this anomaly is associated with no clinical abnormality. However, disorders of peristalsis may occur near the point of union (Figure 36-1) (O'Reilly et al, 1984).

In complete duplication of the ureter, the presence of 2 ureteral buds leads to the formation of 2 totally separate ureters and 2 separate renal pelves. Because the ureter to the upper segment arises from a cephalad position on the mesonephric duct, it remains attached to the mesonephric duct longer and consequently migrates farther, ending medial and inferior to the ureter draining the lower segment (Weigert-Meyer law). Thus, the ureter draining the upper segment may migrate too far caudally and become ectopic and obstructed, whereas the ureter draining the lower segment may end laterally and have a short intravesical tunnel that leads to vesicoureteral reflux (Figure 36-2) (Tanagho, 1976).

Although many patients with duplication of the ureter are asymptomatic, a common presentation is persistent or recurrent infections. In females, the ureter to the upper pole may be ectopic, with an opening distal to the external sphincter or even outside the urinary tract. Such patients have classic symptoms: incontinence characterized by constant dribbling, and at the same time, a normal pattern of voiding. In males, because the mesonephric duct becomes the vas and seminal vesicles, the ectopic ureter is always proximal to the external sphincter, and associated incontinence does not occur. In recent years, prenatal ultrasonography has led to the diagnosis in many asymptomatic neonates.

Excretory urography and voiding cystourethrography have been the classic studies for detecting duplication of the ureter. The excretory urogram shows the duplication in most cases. Occasionally, one segment of the kidney functions so poorly that it is not visualized. In such cases, the diagnosis can be inferred from the displacement of the visualized calyces or ureter or from the discrepancy between the amount of renal parenchyma and the relatively small number of visualized calyces. The voiding cystourethrogram discloses vesicoureteral reflux and may demonstrate the presence of a ureterocele. At the present time, the excretory urogram has been supplanted by sonography, which usually can visualize a hydronephrotic upper pole and a dilated distal ureter and can readily evaluate parenchymal thickness and the presence of bladder anomalies. Renal scanning (especially with 99mTc-dimercaptosuccinic acid) is helpful for estimating the degree of renal function in each renal segment (Carter, Malone, and Lewington, 1998) (Figure 36-3).

The treatment of reflux alone should not be influenced by the presence of ureteral duplication (Lee et al, 1991). Lower grades of reflux are generally treated medically and higher grades of reflux surgically. Because of anatomic variations, many surgical options are available (Decter, 1997). If upper-pole obstruction or ectopy is present, surgery is almost always required. Numerous operative approaches have been recommended (Belman, Filmer, and King, 1974). If renal function in one segment is very poor, heminephrectomy is the most appropriate procedure (Barrett, Malek, and Kelalis, 1975). In an effort to preserve renal parenchyma, treatment by pyeloureterostomy, ureteroureterostomy, or ureteral reimplantation are all appropriate (Amar, 1970; Amar, 1978; Bieri et al, 1998).

	

	Figure 36-1. Duplication of the ureter. Incomplete (Y) type with hydronephrosis of lower pole of left kidney. Ureteroureteral (yo-yo) reflux can also occur and account for the radiographic appearance.0 
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	Figure 36-2. Duplication of the ureter. Complete duplication with reflux to lower pole of right kidney and chronic pyelonephritic scarring. Upper-pole ureter of left kidney is ectopic, and its associated renal parenchyma is often dysplastic.0 
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	Figure 36-3. Duplication of the ureter and the ureterocele. Upper left: Excretory urogram shows duplication of the right kidney (arrowheads on upper pole) and visualization of only the lower pole (arrows on lower pole) of the left kidney (white arrow). There is a filling defect on the left side of the bladder. Upper right: Cystogram confirms the filling defect. There is no reflux. Lower left: Renal scan with 99mTc-dimercaptosuccinic acid shows some functioning parenchyma in upper pole to left kidney. Lower right: After excision of ureterocele and reimplantation of both ureters on left, repeat excretory urogram shows improved excretion of contrast medium from upper pole of left kidney.0 
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URETEROCELE
A ureterocele is a sacculation of the terminal portion of the ureter (Figure 36-4). It may be either intravesical or ectopic; in the latter case, some portion is located at the bladder neck or in the urethra. Intravesical ureteroceles are associated most often with single ureters, whereas ectopic ureteroceles nearly always involve the upper pole of duplicated ureters. Ectopic ureteroceles are four times more common than those that are intravesical (Snyder and Johnston, 1978).

Ureterocele occurs seven times more often in girls than in boys, and about 10% of cases are bilateral. Mild forms of ureterocele are found occasionally in adults examined for unrelated reasons.

Ureterocele has been attributed to delayed or incomplete canalization of the ureteral bud leading to an early prenatal obstruction and expansion of the ureteral bud prior to its absorption into the urogenital sinus (Tanagho, 1976). The cystic dilation forms between the superficial and deep muscle layers of the trigone. Large ureteroceles may displace the other orifices, interfere with the muscular backing of the bladder, or even obstruct the bladder outlet. There is nearly always significant hydroureteronephrosis, and a dysplastic segment of the upper pole of the kidney may be found in association with a ureterocele.

Clinical findings vary considerably. Patients commonly present with infection, but bladder outlet obstruction or incontinence may be the initial complaint. Occasionally, a ureterocele may prolapse through the female urethra (Ahmed, 1984). Calculi can develop secondary to urinary stasis and are often seen in the distal ureter. Currently, many cases are diagnosed by antenatal maternal ultrasound (Gloor, Ogburn, and Matsumoto, 1996). Although excretory urography (Figures 36-3 and 36-5) is usually diagnostic, sonography has replaced the excretory urogram in most centers. Voiding cystourethrography should always be part of the workup (Bauer and Retik, 1978). It may demonstrate reflux into the lower pole or contralateral ureter and occasionally shows eversion of the ureterocele during urination, in which case the ureterocele has the appearance of a diverticulum. Renal scanning is helpful for estimating renal function (Geringer et al, 1983).

Treatment must be individualized. Transurethral incision was used previously only in very ill children with pyohydronephrosis; however, it has been recognized as the definitive procedure in many instances, particularly in patients with intravesical ureteroceles (Blyth et al, 1993; Pfister et al, 1998) and especially in neonates (Coplen, 2001; Upadhyay et al, 2002). When an open operation is needed, the procedure must be chosen on the basis of the anatomic location of the ureteral meatus, the position of the ureterocele, and the degree of hydroureteronephrosis and impairment of renal function. In general, choices range from heminephrectomy and ureterectomy (Husmann et al, 1995) to excision of the ureterocele, vesical reconstruction, and ureteral reimplantation. Often, a second procedure is necessary (Caldamone, Snyder, and Duckett, 1984).

	

	Figure 36-4. Ureterocele. Left: Orthotopic ureterocele associated with a single ureter. Right: Ureterocele associated with ureteral duplication and poor function of upper pole of kidney.
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	Figure 36-5. Ureterocele. Left: Excretory urogram in a woman shows "cobra head" deformity of distal ends of both ureters, bilateral ureteroceles causing minimal obstruction, and pressure on the bladder from the uterus. No treatment is indicated. Right: Excretory urogram in an 8-year-old girl shows a space-occupying lesion (left side of bladder) caused by ureterocele. Absence of calyceal system in upper portion of left kidney (arrows) implies duplication of ureters and renal pelves and a nonfunctioning upper pole (advanced hydronephrosis); the dilated ureter from that pole drains into an obstructing ureterocele and displaces the visualized ureter laterally just below the kidney.0 
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ECTOPIC URETERAL ORIFICE
Although an ectopic ureteral orifice most commonly occurs in association with duplication of the ureter (see preceding sections), single ectopic ureters do occur (Gotoh et al, 1983). They are caused by a delay or failure of separation of the ureteral bud from the mesonephric duct during embryologic development. Again, the genetic determinants of these ureteral bud abnormalities are currently being determined, but at least the PAX-2 and RET genes are involved (Brophy et al, 2001; Tang et al, 2002). In anatomic terms, the primary anomaly may be an abnormally located ureteral bud; that explains the high incidence of dysplastic kidneys associated with single ectopic ureters.

The clinical picture varies according to the sex of the patient and the position of the ureteral opening. Boys are seen because of urinary tract infection or epididymitis. In these cases, the ureter may drain directly into the vas deferens or seminal vesicle (Umeyama et al, 1985). In girls, the ureteral orifice may be in the urethra, vagina, or perineum. Although infection may be present, incontinence is the rule. Continual dribbling despite normal voiding is pathognomonic. Urgency and urge incontinence may confound the diagnosis (Johnson and Perlmutter, 1980).

Sonography and voiding cystourethrography help delineate the problem. However, because an ectopic kidney may be both tiny and in an abnormal location, it may be difficult to find by ultrasound; and magnetic resonance imaging, cystoscopy, or laparoscopy may be necessary to confirm the diagnosis (Borer et al, 1998). During cystoscopy, a hemitrigone may be seen and the ectopic orifice may be visualized directly or demonstrated by retrograde catheterization (Figures 36-6 and 36-7). Renal scanning is also helpful in estimating relative renal function. As in ureteroceles and duplication of the ureter, the clinical picture and the degree of renal function dictate the therapeutic approach.

	

	Figure 36-6. Ectopic ureter. Top: Excretory urogram demonstrates no right renal outline and no excretion of contrast medium on right. Lower left: Endoscopic injection of contrast medium into ejaculatory duct demonstrates seminal vesicle and stump of ectopic ureter (arrows). Lower right: Same anatomy visualized on a vasogram. (Courtesy of DW Ferguson.)0.015625 
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	Figure 36-7. Ectopic ureter. Left: Cystoscopy in a 6-year-old girl with a lifelong history of urinary incontinence revealed 2 ureteral orifices on the right and one on the left; these were catheterized and urograms obtained. Right: Same patient. An ectopic ureteral orifice near the urethral meatus was catheterized. Retrograde urogram demonstrates second hydronephrotic renal pelvis on left. Resection of upper pole and ureter cured incontinence.0 
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ABNORMALITIES OF URETERAL POSITION
Retrocaval ureter (also called circumcaval ureter and postcaval ureter) is a rare condition in which an embryologically normal ureter becomes entrapped behind the vena cava because of abnormal persistence of the right subcardinal (as opposed to the supracardinal) vein. This forces the right ureter to encircle the vena cava from behind. The ureter descends normally to approximately the level of L3, where it curves back upward in the shape of a reverse J to pass behind and around the vena cava. Obstruction generally results.

Traditionally, the diagnosis of retrocaval ureter was made by excretory urography. However, since sonography is now usually the first test performed, the radiologist must be suspicious of the anomaly based on a dilated proximal (but not distal) ureter. Currently, magnetic resonance imaging is the best single study to delineate the anatomy clearly and noninvasively. Surgical repair for retrocaval ureter, when indicated, consists of dividing the ureter (preferably across the dilated portion), bringing the distal ureter from behind the vena cava, and reanastomosing it to the proximal end. The procedure has been performed laparoscopically to reduce morbidity (Polascik and Chen, 1998).

OBSTRUCTION OF THE URETEROPELVIC JUNCTION
In children, primary obstruction of the ureter usually occurs at the ureteropelvic junction or the ureterovesical junction (Figure 36-8). Obstruction of the ureteropelvic junction is probably the most common congenital abnormality of the ureter. It is seen more often in boys than in girls (5:2 ratio) and, in unilateral cases, more often on the left than on the right side (5:2 ratio). Bilateral obstruction occurs in 10-15% of cases and is especially common in infants (Johnston et al, 1977). The abnormality may occur in several members of the same family, but it shows no clear genetic pattern.

The exact cause of obstruction of the ureteropelvic junction often is not clear. Ureteral polyps and valves have been reported but are very rare (Punjani, 1983; Sant, Barbalias, and Klauber, 1985). There is almost always an angulation and kink at the junction of the dilated renal pelvis and ureter. This by itself can cause obstruction, but it is unclear whether this is primary or merely secondary to another obstructive lesion. True stenosis is found rarely; however, a thin-walled, hypoplastic proximal ureter is observed frequently. Characteristic histologic and ultrastructural changes are observed in this area and could account for abnormal peristalsis through the ureteropelvic junction and consequent interference with pelvic emptying (Hanna et al, 1976). Two other findings sometimes seen at operation are a high origin of the ureter from the renal pelvis and an abnormal relationship of the proximal ureter to a lower-pole renal artery. It is debatable whether these findings are the result or the cause of pelvic dilatation, but Stephens (1982) has suggested that abnormal rotation of the renal pelvis allows the ureter to become entrapped in the blood vessels of the lower pole of the kidney, ultimately leading to obstruction. Using careful studies at the time of operation, it is possible to define whether the principal lesion is intrinsic or extrinsic (Koff et al, 1986; Johnston, 1969).

Clinical findings vary depending on the patient's age at diagnosis. Recent improvements in prenatal ultrasonography now allow most cases to be diagnosed in utero (Mandell et al, 1991). Later, pain and vomiting are the most common symptoms; however, hematuria and urinary infection also may be seen. A few patients have complications such as calculi (Figure 36-9), trauma to the enlarged kidney, or (rarely) hypertension.

The diagnosis is made most often by sonography. In equivocal cases, diuretic renography or (rarely) antegrade urography with pressure-flow studies is helpful (Thrall, Koff, and Keyes, 1981; Whitaker 1973). Many surgeons consider a voiding cystourethrogram a routine part of the preoperative workup, since radiographic findings in vesicoureteral reflux may be similar to those in ureteropelvic junction obstruction. This fact is especially relevant when the ureter is well seen or dilated (or both) below the ureteropelvic junction (Maizels, Smith, and Firlit, 1984).

Symptomatic obstruction of the ureteropelvic junction should be treated surgically. Because most cases are now detected by hydronephrosis on prenatal ultrasonography and the infants are asymptomatic, it becomes important to assess the significance of the hydronephrosis. On the one hand, early surgery may prevent future urinary tract infections, stones, or other complications; on the other hand, many of the patients could live their whole lives without experiencing a consequence of the hydronephrosis. This remains an area of considerable controversy. Early surgery is recommended for patients who have kidneys with diminished function, massive hydronephrosis, infection, or stones. Nonoperative surveillance with good follow-up is thought to be safe (Onen et al, 2002), although about 25% of patients will ultimately require an operative repair for pain, urinary infection, or reduced renal function on repeat nuclear scan (Palmer et al, 1998). This subject remains particularly controversial (Peters, 2002).

Because of anatomic variations, no single procedure is sufficient for all situations (Smart 1979). Regardless of the technique used, all successful repairs have in common the creation of a dependent and funnel-shaped ureteropelvic junction of adequate caliber. Although preservation of the intact ureteropelvic junction is feasible in some circumstances (Perlberg and Pfau, 1984), when the obstruction appears to be caused by a dyskinetic segment of proximal ureter, the most popular operation is a dismembered pyeloureteroplasty (Anderson, 1963). Dismembered pyeloureteroplasty is also favored when the proximal ureter is hooked over a lower-pole blood vessel. When there is a dilated extrarenal renal pelvis, dismembered pyeloureteroplasty can be combined with a Foley Y-V plasty to create a more funnel-shaped ureteropelvic junction (Foley, 1937). Pelvic flap procedures (Culp and DeWeerd, 1951; Scardino and Prince, 1953) are suited ideally to cases in which the ureteropelvic junction has remained in a dependent position despite significant pelvic dilatation. They also have the advantage of interfering less with the ureteral blood supply; this is particularly relevant when distal ureteral surgery (eg, ureteral reimplantation) is contemplated in the future. In most centers, the dismembered pyeloureteroplasty is the mainstay of repairs.

Both the Y-V plasty and the flap techniques are useful in managing ureteropelvic junction obstructions in horseshoe or pelvic kidneys, in which the anatomy may prevent creation of a dependent ureteropelvic junction if a dismembered technique is attempted. The use of stenting catheters and proximal diversion at the time of pyeloplasty has been the subject of debate, and the issue has not been resolved. Excellent results have been reported both with and without stents and diversions (Smith et al, 2002).

The prognosis is generally good. In several large series, the reported reoperation rate has been only 2-4%, but the postoperative radiographic appearance of the area may be disappointing. There can be marked improvement when a large extrarenal renal pelvis has prevented massive calyceal distortion; however, in most cases considerable deformity persists despite adequate drainage of the kidney. Furthermore, it is usually many years before the radiographic appearance improves (Amling et al, 1996).

The recent explosion in the field of endourology as a subspecialty of urology has encouraged use of percutaneous techniques for the repair of ureteropelvic junction obstruction in selected patients (Ramsay et al, 1984; Badlani, Eshghi, and Smith, 1986; Van Cangh et al, 1989). The technique is similar to that reported by Davis (1943) but is done entirely endoscopically. The technique may be applied antegrade, via a nephrostomy tract, or retrograde, using either a ureteroscope (for direct vision) or an Acusize (Applied Urology, Laguna Beach, CA) balloon catheter with fluoroscopic visualization. In adults the procedure is clearly an option, with an anticipated success rate of 80-85% and a marked reduction in morbidity (Aslan and Preminger, 1998). In children, retrograde endopyelotomy also has an 85% success rate, but this is still considerably less than 98% and the benefit in terms of reduced morbidity is less significant (Bogaert et al, 1996). An intriguing new option that is becoming commonplace in some centers is laparoscopic pyeloplasty (Moore et al, 1997; Yeung et al, 2001).

	

	Figure 36-8. Congenital ureteral obstruction. Left: Right ureteropelvic junction obstruction with hydronephrosis. Right: Left ureterovesical junction obstruction (obstructed megaureter) with hydroureteronephrosis.0 

[image: image18.png]




	

	Figure 36-9. Ureteropelvic junction obstruction with calculi. Upper left: Plain film of abdomen shows radiopacities in region of right kidney. Bottom left: Early film from excretory urogram demonstrates dilation of calyces on right and layering of calculi in large right renal pelvis. Bottom Right: Delayed film from excretory urogram shows a typical right ureteropelvic junction obstruction.0 

[image: image20.png]





OBSTRUCTED MEGAURETER
Obstruction at the ureterovesical junction is four times more common in boys than in girls. It may be bilateral and is usually asymmetric. The left ureter is slightly more often involved than the right.

The embryogenesis of the lesion is uncertain. It is clear that in most cases there is no stricture at the ureterovesical junction. At operation, a retrograde catheter or probe can usually be passed through the area of obstruction. Close observation either at operation or by fluoroscopy reveals a failure of the distal ureter to transmit the normal peristaltic wave, resulting in a functional obstruction. Moreover, on fluoroscopy, retrograde peristalsis is seen. This transmits abnormal pressures up to the kidney, resulting in calyceal dilation out of proportion with the renal pelvic dilation. Histologic findings include an excess of circular muscle fibers and collagen in the distal ureter that may account for the problem (Tanagho, Smith, and Guthrie, 1970). Ultrastructural studies show that this obstruction is similar in appearance to obstruction of the ureteropelvic junction.

Currently, most cases are discovered on prenatal sonography; however, a few come to light because of hematuria or infection. Sonography usually shows the pathognomonic configuration of a dilated distal ureter, a less dilated proximal ureter, a relatively normal-appearing renal pelvis, and calyces blunted out of proportion to the renal pelvis (Figure 36-10).

It was assumed previously that surgery was indicated in most cases. Ureteral reimplantation with excision of the distal ureter is curative. Because of the excessive dilation of the ureter, ureteral tapering or folding may be necessary (Hendren, 1969; Hanna, 1982; Ehrlich, 1985). Because the ureteral muscle is generally healthy, these cases have an excellent prognosis (Peters et al, 1989). However, in recent years it has become obvious that at least 50% of cases will undergo spontaneous resolution. A period of observation is nearly always appropriate when the diagnosis is made in an asymptomatic patient (Baskin et al, 1994). Because of the high risk of infection, 1-2 years of prophylactic antibiotics are recommended in neonates.

	

	Figure 36-10. Obstructed megaureter. Follow-up study in a 9-month-old boy with unilateral hydronephrosis detected by ultrasonography in utero. Excretory urogram shows the classic configuration of a dilated distal ureter, a less dilated proximal ureter, and blunted calyces.0 
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UPPER URINARY TRACT DILATATION WITHOUT OBSTRUCTION
It should not be assumed that every dilated upper urinary tract is obstructed. A voiding cystourethrogram is an essential part of the evaluation, not only to rule out reflux but also to ensure that no abnormality of the lower urinary tract is responsible for the upper urinary tract dilatation. Other cases in which diagnosis may be difficult include residual dilatation in a previously obstructed system, dilatation associated with bacterial infection (presumably related to a direct effect of endotoxin on the ureteral musculature), neonatal hydronephrosis (Homsy, Williot, and Danais, 1986), and prolonged polyuria in patients with diabetes insipidus.

In such cases, the usual investigations may not provide sufficient information. A radionuclide diuretic renogram is especially helpful in distinguishing nonobstructive from obstructive dilation and in determining whether renal functional injury has occurred (Figure 36-11) (Thrall, Koff, and Keyes, 1981). However, the procedure must be performed carefully, as technical problems may confuse the results (Nguyen et al, 1997; Gungor et al, 2002). Use of percutaneous renal puncture is occasionally beneficial; in the dilated system, it carries minimal risk, making antegrade urography and pressure-flow studies feasible in selected cases. Measurement of the renal pelvic pressure during infusion of saline into the renal pelvis at high rates (10 mL/min) (the Whitaker test) may help differentiate nonobstructive from obstructive dilation (Wolk and Whitaker, 1982). Unfortunately, there is no true "gold standard," and these studies do not always agree; clinical judgment is the final arbiter (Lupton et al, 1985).

	

	Figure 36-11. Upper urinary tract dilatation. Left: Three months after resection of posterior urethral valves, hydronephrosis in the right kidney has completely resolved. The left collecting system remains dilated. (Dashed lines outline kidneys.) Right: Radionuclide diuretic renography was performed to determine if there was secondary ureteropelvic or ureterovesical obstruction. Renogram demonstrates clear-cut "washout" of radionuclide following injection of furosemide (arrow). There is no significant obstruction.0 
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ACQUIRED DISEASES OF THE URETER
Introduction
Nearly all acquired diseases of the ureter are obstructive in nature. Although they are seen frequently, their actual incidence is unknown. Their clinical manifestations, effects on the kidney, complications, and treatment are similar to those described previously. The lesions can be broadly categorized as either intrinsic or extrinsic.

Intrinsic Ureteral Obstruction
The most common causes of intrinsic ureteral obstruction are as follows:

1. Ureteral stones (see Chapter 16)

2. Transitional cell tumors of the ureter (see Chapter 20)

3. Chronic inflammatory changes of the ureteral wall (usually due to tuberculosis or schistosomiasis) leading to contracture or insufficient peristalsis (see Chapter 14 and Figures 14-2 and 14-4)

	

	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 

	

	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 


Extrinsic Ureteral Obstruction
The most frequent causes of extrinsic ureteral obstruction are

1. Severe constipation, sometimes with bladder obstruction, seen primarily in children but in adult women as well.

2. Secondary obstruction due to kinks or fibrosis around redundant ureters. The primary process is either distal obstruction or massive reflux.

3. Benign gynecologic disorders such as endometriosis or right ovarian vein syndrome (Gourdie and Rogers, 1986).

4. Local neoplastic infiltration associated with carcinoma of the cervix, bladder, or prostate (Richie, Withers, and Ehrlich, 1979).

5. Pelvic lymphadenopathy associated with metastatic tumors.

6. Iatrogenic ureteral injuries, primarily after extensive pelvic surgery (Figure 36-12) and also after extensive radiotherapy.

7. Retroperitoneal fibrosis.

	

	Figure 36-12. Ureteral obstruction. Excretory urogram obtained 2 weeks after Wertheim operation shows bilateral ureteral obstruction and marked hydronephrosis on right.0 
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RETROPERITONEAL FIBROSIS (RETROPERITONEAL FASCIITIS, CHRONIC RETROPERITONEAL FIBROPLASIA, ORMOND DISEASE)
One or both ureters may be compressed by a chronic inflammatory process that involves the retroperitoneal tissues over the lower lumbar vertebrae. There are numerous causes of retroperitoneal fibrosis. Malignant diseases (most commonly Hodgkin's disease, carcinoma of the breast, and carcinoma of the colon) should always be suspected and ruled out. Some medications have been implicated, most notably methysergide (Sansert), an ergot derivative used to treat migraine headaches. Rarely, membranous glomerulonephritis (Shirota et al, 2002), inflammatory bowel disease (Siminovitch and Fazio, 1980) or an aortic aneurysm (Brock and Soloway, 1980; Peters and Cowie, 1978) is responsible. The remainder of cases are idiopathic, a condition sometimes referred to as Ormond disease.

The symptoms are nonspecific and include low back pain, malaise, anorexia, weight loss, and, in severe cases, uremia. Infection is uncommon. The diagnosis is usually made by excretory urography (Figure 36-13). There is medial deviation of the ureters with proximal dilation. A long segment of ureter is usually involved, and in some cases there is a pipestem appearance caused by aperistalsis related to the fibrosis. A retrograde ureterogram is necessary when renal function is poor and, in any case, helps to delineate the length of the affected segment of ureter. Ultrasonography is useful, not only for diagnosis but also for monitoring the response to therapy. Computed tomography scanning or magnetic resonance imaging is essential for evaluating the retroperitoneum itself, as well as for imaging the ureters (Hricak, Higgins, and Williams, 1983). Recently, positron emission tomography scanning has been advocated (Cheung et al, 2002).

Spontaneous regression has been reported (Kume and Kitamura, 2001); however, treatment is usually surgical. A course of corticosteroids may be tried first and in an occasional series, remarkable success has been reported (Kardar et al, 2002). When the response to corticosteroids is poor or the obstruction is severe, the ureter must be dissected surgically from the fibrous plaque. After it is freed, it should either be placed intraperitoneally or wrapped in omentum in an attempt to prevent recurrence (Lepor and Walsh, 1979). Rarely, autotransplantation is necessary (Deane, Gingell, and Pentlow, 1983). Numerous biopsies of the fibrous tissue should be obtained at the time of operation to determine whether there is a malignant tumor.

	

	Figure 36-13. Retroperitoneal fibrosis. Right and left kidneys of same patient as shown by excretory urography. Note medial deviation of upper portions of ureters (arrows) with marked obstruction. (Courtesy of JA Hutch.)0 
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URETERAL OBSTRUCTION SECONDARY TO MALIGNANT DISEASE
Ureteral obstruction associated with widespread malignant disease was at one time a terminal event. Because therapy for malignant diseases has improved, however, urinary diversion is indicated more frequently in such cases. Diversion usually is necessary for relatively short periods of time; either the tumor is progressive, or if therapy is effective, the obstruction resolves. Thus, the goal of treatment is to leave the urinary tract intact and effect as little morbidity as possible. This can be accomplished with indwelling stents passed either retrogradely during cystoscopy (Hepperlen, Mardis, and Kammandel, 1979) or antegradely using percutaneous techniques (Elyaderani et al, 1982).
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