Chapter 20. Urothelial Carcinoma: Cancers of the Bladder, Ureter,  Renal Pelvis - Badrinath R. Konety, MD, MBA,  Peter R. Carroll, MD
BLADDER CARCINOMAS
Incidence
Bladder cancer is the second most common cancer of the genitourinary tract. It accounts for 7% of new cancer cases in men and 2% of new cancer cases in women. The incidence is higher in whites than in African Americans, and there is a positive social class gradient for bladder cancer in both sexes. The average age at diagnosis is 65 years. At that time, approximately 75% of bladder cancers are localized to the bladder; 25% have spread to regional lymph nodes or distant sites.

Risk Factors  Pathogenesis
Cigarette smoking accounts for 50% of cases in men and 31% in women (Wynder and Goldsmith, 1977). In general, smokers have approximately a twofold increased risk of bladder cancer than nonsmokers, and the association appears to be dose related (Thompson and Fair, 1990). The causative agents are thought to be alpha- and beta-naphthylamine, which are secreted into the urine of smokers.

Occupational exposure accounts for 15-35% of cases in men and 1-6% in women (Matanoski and Elliott, 1981). Workers in the chemical, dye, rubber, petroleum, leather, and printing industries are at increased risk. Specific occupational carcinogens include benzidine, beta-naphthylamine, and 4-aminobiphenyl, and the latency period between exposure and tumor development may be prolonged. Patients who have received cyclophosphamide (Cytoxan) for the management of various malignant diseases are also at increased risk (Fairchild et al, 1979). Ingestion of artificial sweeteners has been proposed to be a risk factor, but several studies have failed to confirm any association (Elcock and Morgan, 1993). Physical trauma to the urothelium induced by infection, instrumentation, and calculi increases the risk of malignancy (Hicks, 1982).

The exact genetic events leading to the development of bladder cancer are unknown, but they are likely to be multiple and may involve the activation of oncogenes and inactivation or loss of tumor suppressor genes (Olumi et al, 1990). Loss of genetic material on chromosome 9 appears to be a consistent finding in patients with both low-grade, low-stage and high-grade, high-stage disease (Tsai et al, 1990; Miyao et al, 1993), which suggests that this may be an early event in bladder cancer development. Loss of chromosome 9 in multiple tumors from an individual patient supports the concept that genetic changes in bladder cancer represent a "field defect" that may occur throughout the urothelium. More recent studies examining p53 tumor suppressor gene mutations in primary, recurrent, and upper tract tumors suggest that these tumors can have a single clonal origin (Dalbagni et al, 2001; Sidransky et al, 1991). Additional genetic changes have been described that are specific for invasive bladder tumors. Chromosome 11p, which contains the c-Ha-ras proto-oncogene, is deleted in approximately 40% of bladder cancers (Olumi et al, 1990). Increased expression of the c-Ha-ras protein product, p21, has been detected in dysplastic and high-grade tumors but not in low-grade bladder cancers. Deletions of chromosome 17p have also been detected in over 60% of all invasive bladder cancers, but 17p deletions have not been described in superficial tumors. This finding is noteworthy because the p53 tumor suppressor gene maps to chromosome 17p. p53 alterations represent the most commonly identified genetic abnormality in human cancers, making deletion of this chromosome an important finding in muscle invasive bladder cancer.

Staging
Currently, the most commonly used staging system allows for a precise and simultaneous description of the primary tumor stage (T stage), the status of lymph nodes (N stage), and metastatic sites (M stage) (American Joint Committee on Cancer, 1997). The T staging system is depicted in Figure 20-1. Nodal (N) stage is defined as Nx - cannot be assessed, N0 - no nodal metastases, N1 - single node 2 cm involved, N2 - single node involved 2-5cm in size or multiple nodes none >5 cm, N3 - one or more nodes >5 cm in size involved. Metastases (M) stage is defined as Mx - cannot be defined, M0 - no distant metastases, M1 - distant metastases present. Staging errors exist when one compares the clinical stage (that based on physical examination and imaging) with the pathologic stage (that based on removal of the bladder and regional lymph nodes). Overstaging is relatively uncommon, but clinical understaging may occur in up to 53% of patients (Skinner, 1982; Dutta et al, 2001).

	



	Figure 20-1. Staging of bladder cancer.0 
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Histopathology
Ninety-eight percent of all bladder cancers are epithelial malignancies, with most being transitional cell carcinomas (TCCs).

A. Normal Urothelium
The normal urothelium is composed of 3-7 layers of transitional cell epithelium resting on a basement membrane composed of extracellular matrix (collagen, adhesive glycoproteins, glycosaminoglycans) (Figures 20-2A). The epithelial cells vary in appearance: The basal cells are actively proliferating cells resting on the basement membrane; the luminal cells, perhaps the most important feature of normal bladder epithelium, are larger umbrella-like cells that are bound together by tight junctions. Beyond the basement membrane is loose connective tissue, the lamina propria, in which occasionally smooth-muscle fibers can be identified. These fibers should be distinguished from deeper, more extensive muscle elements defining the true muscularis propria. The muscle wall of the bladder is composed of muscle bundles coursing in multiple directions. As these converge near the bladder neck, 3 layers can be recognized: inner and outer longitudinally oriented layers and a middle circularly oriented layer.

B. Papilloma
The World Health Organization recognizes a papilloma as a papillary tumor with a fine fibrovascular stalk supporting an epithelial layer of transitional cells with normal thickness and cytology (Epstein et al, 1998). Papillomas are a rare benign condition usually occurring in younger patients.

C. Transitional Cell Carcinoma
Approximately 90% of all bladder cancers are TCCs. These tumors most commonly appear as papillary, exophytic lesions (Figures 20-2B); less commonly, they may be sessile or ulcerated. Whereas the former group is usually superficial in nature, sessile growths are often invasive.

Carcinoma in situ (CIS) is recognizable as flat, anaplastic epithelium. The urothelium lacks the normal cellular polarity, and cells contain large, irregular hyperchromatic nuclei with prominent nucleoli (Figures 20-2C).

D. Nontransitional Cell Carcinomas
1. Adenocarcinoma Adenocarcinomas account for 2% of all bladder cancers. Primary adenocarcinomas of the bladder may be preceded by cystitis and metaplasia. Histologically, adenocarcinomas are mucus-secreting and may have glandular, colloid, or signet-ring patterns. Whereas primary adenocarcinomas often arise along the floor of the bladder, adenocarcinomas arising from the urachus occur at the dome. Both tumor types are often localized at the time of diagnosis, but muscle invasion is usually present. Five-year survival is usually 40%, despite aggressive surgical management (Kramer et al, 1979; Abenoza, Manivel, and Fraley, 1987; Bernstein et al, 1988).

2. Squamous cell carcinoma Squamous cell carcinoma accounts for between 5% and 10% of all bladder cancers in the United States and is often associated here with a history of chronic infection, vesical calculi, or chronic catheter use. It may also be associated with bilharzial infection owing to Schistosoma haematobium, because squamous cell carcinoma accounts for approximately 60% of all bladder cancers in Egypt, parts of Africa, and the Middle East, where this infection is prevalent (El-Bolkainy et al, 1981). These tumors are often nodular and invasive at the time of diagnosis. Histologically they appear as poorly differentiated neoplasms composed of polygonal cells with characteristic intercellular bridges. Keratinizing epithelium is present, although often in small amounts.

3. Undifferentiated carcinomas Undifferentiated bladder carcinomas, which are rare (accounting for 2%), have no mature epithelial elements. Very undifferentiated tumors with neuroendocrine features and small cell carcinomas tend to be aggressive and present with metastases (Quek et al, 2005; Choong et al, 2005).

4. Mixed carcinoma Mixed carcinomas constitute 4-6% of all bladder cancers and are composed of a combination of transitional, glandular, squamous, or undifferentiated patterns. The most common type comprises transitional and squamous cell elements (Murphy, 1989). Most mixed carcinomas are large and infiltrating at the time of diagnosis.

E. Rare Epithelial  Nonepithelial Cancers
Rare epithelial carcinomas identified in the bladder include villous adenomas, carcinoid tumors, carcinosarcomas, and melanomas. Rare nonepithelial cancers of the urinary bladder include pheochromocytomas, lymphomas, choriocarcinomas, and various mesenchymal tumors (hemangioma, osteogenic sarcoma, and myosarcoma) (Murphy, 1989). Cancers of the prostate, cervix, and rectum may involve the bladder by direct extension. The most common tumors metastatic to the bladder include (in order of incidence) melanoma, lymphoma, stomach, breast, kidney, lung and liver (Murphy, 1989; Goldstein, 1967, Franks, 1999).

	


	Figure 20-2. A: Normal urothelium (125). B: Moderately well-differentiated, papillary bladder cancer (60). C: Carcinoma in situ (200).0 
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Clinical Findings
A. Symptoms
Hematuria is the presenting symptom in 85-90% of patients with bladder cancer. It may be gross or microscopic, intermittent rather than constant. In a smaller percentage of patients, it is accompanied by symptoms of vesical irritability: frequency, urgency, and dysuria. Irritative voiding symptoms seem to be more common in patients with diffuse CIS. Symptoms of advanced disease include bone pain from bone metastases or flank pain from retroperitoneal metastases or ureteral obstruction.

B. Signs
Patients with large-volume or invasive tumors may be found to have bladder wall thickening or a palpable massfindings that may be detected on a careful bimanual examination under anesthesia. If the bladder is not mobile, that suggests fixation of tumor to adjacent structures by direct invasion.

Hepatomegaly and supraclavicular lymphadenopathy are signs of metastatic disease. Lymphedema from occlusive pelvic lymphadenopathy may be seen occasionally. On rare occasions, metastases can occur in unusual sites such as the skin presenting as painful nodules with ulceration (Block et al, 2006).

C. Laboratory Findings
1. Routine testing The most common laboratory abnormality is hematuria. It may be accompanied by pyuria, which on occasion may result from concomitant urinary tract infection. Azotemia may be noted in patients with ureteral occlusion owing to the primary bladder tumor or lymphadenopathy. Anemia may be a presenting symptom owing to chronic blood loss, or replacement of the bone marrow with metastatic disease.

2. Urinary cytology Exfoliated cells from both normal and neoplastic urothelium can be readily identified in voided urine. Larger quantities of cells can be obtained by gently irrigating the bladder with isotonic saline solution through a catheter or cystoscope (barbotage). Cytologic examination of exfoliated cells may be especially useful in detecting cancer in symptomatic patients and assessing response to treatment. Detection rates are high for tumors of high grade and stage as well as CIS but not as impressive for low grade superficial tumors.

3. Other markers Several new tests have been developed in order to overcome the shortcomings of urinary cytology such as the low sensitivity for low-grade superficial tumors and inter-observer variability. Commercially available tests include, the BTA test (Bard Urological, Covington, GA), the BTA stat test (Bard Diagnostic Sciences, Inc, Redmond, WA), the BTA TRAK assay (Bard Diagnostic Sciences, Inc), determination of urinary nuclear matrix protein (NMP22; Matritech Inc, Newton, MA), Immunocyt (Diagnocure, Montreal, Canada) and UroVysion (Abbott Labs, Chicago, IL). These tests can detect cancer specific proteins in urine (BTA/NMP22) or augment cytology by identifying cell surface or cytogenetic markers in the nucleus. Other tests under investigation include identification of the Lewis X antigen on exfoliated urothelial cells, and the determination of telomerase activity in exfoliated cells. Several studies have examined the performance of these voided urinary markers for the detection and follow-up of patients with bladder cancer (summarized in Grossfeld and Carroll, 1998; Grossfeld et al, 2001; Konety and Getzenberg, 2001) (Table 20-1).
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Table 20-1. Exfoliated Markers for the Detection of Bladder Cancer.


	Marker
	Sensitivity (%)
	Specificity (%)
	PPV (%)
	NPV (%)

	Cytology
	35-61
	93-100
	-
	-

	BTA
	28-100
	40-96
	33-80
	52-94

	NMP22
	47-100
	61-99
	29-65
	60-100

	BTA stat
	57-83
	33-95
	20-56
	70-95

	BTA TRAK
	62-78
	51-98
	62
	73

	Lewis X antigen
	80-97
	73-86
	72-81
	83-98

	Telomerase
	62-80
	60-99
	84
	89

	FDP
	33-83
	66-91
	79
	78

	Cytoberatin 20
	91
	85
	95
	76

	Quantiant
	45-59
	71-93
	-
	-

	Hyaluronic acid
	92
	93
	-
	-

	Hyaluronidase
	100
	89
	-
	-

	BLCA-4
	96
	100
	-
	-

	Flow cytometry
	45-72
	80-87
	-
	-

	FDP, fibrinogen/fibrin degradation products; PPV, positive predictive value; NPV, negative predictive value.


These tests have been demonstrated to enhance detection of bladder cancer when used either individually or in combination with cytology. They have been used to detect both new index tumors as well as recurrent tumors. Some of the protein markers lack the specificity of cytology thereby hampering their widespread use. Such exfoliated markers can be expected to play an important and increasing role in the initial evaluation and follow-up of patients with bladder cancer in the future.

D. Imaging
Although bladder cancers may be detected by various imaging techniques, their presence is confirmed by cystoscopy and biopsy. Imaging is therefore used to evaluate the upper urinary tract and, when infiltrating bladder tumors are detected, to assess the depth of muscle wall infiltration and the presence of regional or distant metastases. Intravenous urography remains one of the most common imaging tests for the evaluation of hematuria. However, intravenous pyelography is increasingly being replaced by computed tomography (CT) urography, which is more accurate, for evaluation of the entire abdominal cavity, renal parenchyma, and ureters in patients with hematuria (Gray Sears et al, 2002). Bladder tumors may be recognized as pedunculated, radiolucent filling defects projecting into the lumen (Figure 20-3); nonpapillary, infiltrating tumors may result in fixation or flattening of the bladder wall. Hydronephrosis from ureteral obstruction is usually associated with deeply infiltrating lesions and poor outcome after treatment (Haleblian et al, 1998).

Superficial (Ta, Tis) bladder cancers staged with a properly performed TUR and examination under anesthesia do not require additional imaging of the bladder or pelvic organs. However, higher stage lesions are often understaged, and the addition of imaging may be useful. Both CT and magnetic resonance imaging (MRI) (Figure 20-4) have been used to characterize the extent of bladder wall invasion and detect enlarged pelvic lymph nodes, with overall staging accuracy ranging from 40% to 85% for CT and from 50% to 90% for MRI (Fisher, Hricak, and Tanagho, 1985; Wood et al, 1988). Both techniques rely on size criteria for the detection of lymphadenopathy: Lymph nodes >1 cm are thought to be suggestive of metastases; unfortunately, small-volume pelvic lymph node metastases are often missed. Because invasive bladder cancers may metastasize to the lung or bones, staging of advanced lesions is completed with chest x-ray and radionuclide bone scan. Bone scans can be avoided if the serum alkaline phosphatase is normal (Berger, 1981).

E. Cystourethroscopy  Tumor Resection
The diagnosis and initial staging of bladder cancer is made by cystoscopy and transurethral resection (TUR). Cystoscopy can be done with either flexible or rigid instruments, although the former is associated with less discomfort and only requires local anesthesia. Superficial, low-grade tumors usually appear as single or multiple papillary lesions. Higher grade lesions are larger and sessile. CIS may appear as flat areas of erythema and mucosal irregularity. Use of fluorescent cystoscopy with blue light can enhance the ability to detect lesions by as much as 20% (Jocham, 2005). In this procedure, hematoporphyrin derivatives that accumulate preferentially in cancer cells are instilled into the bladder and fluorescence incited using a blue light. Cancer cells with accumulated porphyrin such as 5-aminolevulenic acid or hexaminolevulinate (HAL) are detected as glowing red under the fluorescent light (Loidl, 2005).

Once a tumor is visualized or suspected, the patient is scheduled for examination under anesthesia and TUR or biopsy of the suspicious lesion. The objectives are tumor diagnosis, assessment of the degree of bladder wall invasion (staging), and complete excision of the low-stage lesions amenable to such treatment.

Patients are placed in the lithotomy position. A careful bimanual examination is performed. The presence of any palpable mass and mobility of the bladder are noted, along with any degree of fixation to contiguous structures. Cystoscopy is repeated with one or more lenses (30 and 70) that permit complete visualization of the entire bladder surface. A resectoscope is then placed into the bladder, and visible tumors are removed by electrocautery. Suspicious areas may be biopsied with cup biopsy forceps and the areas may be cauterized with an electrode. Some clinicians routinely perform random bladder biopsies of normal-appearing urothelium both close to and remote from the tumor. The value of random bladder biopsies is controversial. Detection of CIS on these biopsies can alter treatment though more recent studies suggest that only 1.5% of low-risk and 3.5% of high-risk patients may have tumor detected on such biopsies. (van der Meijden, 1999; May et al, 2003). Findings of the random biopsy can alter treatment in up to 7% of patients (May et al, 2003).

	


	Figure 20-3. Image of the urinary bladder obtained on an intravenous urogram. The filling defect represents a papillary bladder cancer.
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	Figure 20-4. MRI scan of invasive bladder carcinoma: A: T1-weighted image; B: T2-weighted image. Bladder wall invasion is best assessed on T2-weighted images because of heightened contrast between tumor (asterisks) and detrusor muscle along with ability to detect interruption of the thin high-intensity line representing normal bladder wall. The heterogeneous appearance of the prostate (arrow) on the T2-weighted image owes to benign prostatic hypertrophy, confirmed at cystectomy. MRI, magnetic resonance imaging.0 
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Natural History  Selection of Treatment
A. Standard Histopathological Assessment
The natural history of bladder cancers is defined by 2 separate but related processes: tumor recurrence and progression. Progression, including metastasis, represents the greater biologic risk. However, recurrence, even without progression, represents substantial patient morbidity in that it requires periodic reevaluation (cytology, cystoscopy, etc), repeat endoscopic ablation, and often intravesical chemotherapy (which may be costly, uncomfortable, and associated with complications). Treatment decisions are based on tumor stage and grade. Staging is performed using the tumor, node, metastasis (TNM) staging system (Figure 20-1; Table 20-2) while grading has changed from the Ash-Broder system (I-III or I-IV). The new WHO-ISUP system segregates tumors into papillary urothelial neoplasm of low malignant potential (PUNLMP), low grade or high grade.
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Table 20-2. Initial Treatment Options for Bladder Cancers.

	Cancer Stage
	Initial Treatment Options

	Tis
	Complete TUR followed by intravesical BCG

	Ta (single, low-to-moderate grade, not recurrent)
	Complete TUR

	Ta (large, multiple, high-grade, or recurrent)
	Complete TUR followed by intravesical chemo- or immunotherapy

	T1
	Complete TUR followed by intravesical chemo- or immunotherapy

	T2-T4
	Radical cystectomy

	 
	Neoadjuvant chemotherapy followed by radical cystectomy

	 
	Radical cystectomy followed by adjuvant chemotherapy

	 
	Neoadjuvant chemotherapy followed by concomitant chemotherapy and irradiation

	Any T, N+, M+
	Systemic chemotherapy followed by selective surgery or irradiation

	TUR, transurethral resection.


At initial presentation, approximately 50-70% of bladder tumors are superficialstage Tis or Ta. Invasion into the lamina propria or muscle wall is identified in a smaller number of patients, approximately 28% and 24%, respectively; regional or distant metastases are found in approximately 25%. Unfortunately, 80% of patients with invasive or metastatic disease have no previous history of bladder cancer (Kaye and Lange, 1982). Approximately 43% of tumors are classified as grade I, 25% as grade II, and 32% as grade III (Gilbert et al, 1978). There are strong correlations between tumor grade and stage and tumor recurrence, progression, and survival (Frazier et al, 1993). Patients with low-stage, low-grade disease have a low risk (5%) of progression to invasive disease, while as many as 40% of patients with low-stage but high-grade disease will progress with extended follow-up (Herr, 2000). Disease-free survival is excellent for patients with pathologically confirmed superficial disease (pT0, pT1, pTIS, 80-88%). However, it falls for patients with pT2 (53-80%), pT3 (39-68%), and pT4 (25-40%) tumors (Stein et al, 2001; Frazier et al, 1993; Thrasher et al, 1994)owing to the greater likelihood of metastasis in tumors of higher stage. Whereas lymph node metastases are uncommon (5%) in tumors of low stage, they are increasingly more common in higher stage tumors: 10-30% for pT3A, 31-46% for pT3B, and 35-64% for pT4 (Stein et al, 2001; Frazier et al, 1993). In patients with organ-confined disease, the presence of pelvic lymph node metastases appears to be the most important prognostic factor (Vieweg et al, 1999). The presence of lymphovascular invasion even in those with node negative disease may portend a worse prognosis (Lotan et al, 2005).

Although metastasis is less common with superficial bladder cancers, such tumors may progress; most recur and require additional treatment. Tumor progression occurs in 6% of patients with Ta disease, but in up to 53% of those with T1 disease, with or without concomitant CIS (Heney et al, 1983; Cookson et al, 1997). Tumor progression occurs in 10-20% of patients with grade I tumors, 19-37% with grade II tumors, and 33-64% with grade III tumors (Torti et al, 1987; Lutzeyer, Rubben, and Dahm, 1982). Using the more recent grading system, progression is observed in 5% of those with low grade tumors, 15-40% with high grade tumors while PUNLMPs almost never demonstrate any risk of progression (Epstein et al, 1998).

Tumor recurrence is related to history of disease and grade, number, and size of the tumor. It is more common in the first 12-24 months after diagnosis (but can become manifest many years later), and patients with one recurrence are more likely to have another. Patients with T1, multiple (>4), large (>3), or high-grade tumors are at greater risk, as are those with either CIS or severe dysplasia in normal-appearing urothelium remote from the tumor site (Heney et al, 1983; Wolf, Olsen, and Hojgaard, 1985). Tumors can be stratified into low- and high-risk categories based on these criteria and this can be used to guide management decisions.

B. Molecular Markers
Conventional histopathologic analysis of bladder tumors, including determination of tumor grade and stage, may not reliably predict the behavior of many bladder cancers. Assessment of molecular markers of disease, with immunohistochemical methods, in biopsy specimens, or in cystectomy specimens can yield useful prognostic information.

Tumor growth and metastasis require the growth of new blood vessels, through angiogenesis. Angiogenic stimulators, such as the fibroblastic growth factors and vascular endothelial growth factor, and angiogenic inhibitors, such as thrombospondin-1 and angiostatin regulate angiogenesis. Immunohistochemical quantification of angiogenesis in a given tumor by measuring microvessel density is a useful prognostic indicator for a variety of human malignancies, including bladder cancer. In bladder cancer, microvessel density has been associated with lymph node metastases, disease progression, and overall survival in patients with invasive bladder cancer treated with radical cystectomy (Dickinson et al, 1994; Jaeger et al, 1995; Bochner et al, 1997). The p53 gene is a tumor suppressor gene that plays a key role in the regulation of the cell cycle. When DNA damage occurs, the level of p53 protein increases, causing cell cycle arrest and repair of DNA. Mutations in the p53 gene result in the production of an abnormal protein product, allowing cells with damaged DNA to continue through the cell cycle. The altered p53 protein has a prolonged half-life compared with the wild-type protein, allowing for its detection by immunohistochemical techniques. Patients with altered p53 expression (indicating possible mutation of the p53 gene) appear to have an increased risk for disease recurrence and a decreased overall survival when compared with patients with normal p53 expression (Esrig et al, 1995). Cancers that are p53 positive are associated with recurrence rates of 62% for pT1, 56% for pT2, and 80% for P3a, compared with 7%, 12%, and 11%, respectively, for cancers without p53 reactivity.

Alteration of the retinoblastoma (Rb) gene, a tumor suppressor gene, is associated with high-grade, high-stage bladder cancers. In addition, Rb alteration appears to be significantly associated with decreased overall survival in such patients (Cordon-Cardo et al, 1992; Logothetis et al, 1992). Studies in which both p53 and Rb have been examined in patients with invasive bladder cancer suggest that bladder tumors with alterations in both genes have a poorer prognosis and decreased overall survival when compared with tumors with wild-type p53 and Rb.

Assessment of other markers that may correlate with outcome in patients with bladder cancer includes that of tumor growth fraction (proliferative index) and cellular adhesion molecule expression (E-cadherin) (Okamura et al, 1990; Lipponen and Eskelinen, 1995).

C. Treatment Selection
Patients with superficial bladder cancers can be treated with TUR followed by selective intravesical chemotherapy or immunotherapy. Patients with initial low-grade small tumors are at low risk of progression and may be treated by TUR alone followed by surveillance or intravesical chemotherapy. Patients with T1, high-grade, multiple, large, recurrent tumors or those associated with CIS on bladder biopsies are at a higher risk of progression and recurrence and should be considered candidates for intravesical chemotherapy or immunotherapy after complete and careful TUR. A second resection of the same area may be required to accurately stage disease and determine treatment (Herr et al, 1999; Grimm, 2003). Repeat resections may also enhance response to intravesical therapy (Herr, 2005). Management of T1 tumors is somewhat controversial; some clinicians advise radical cystectomy, especially for grade III or high grade lesions, which are associated with a high rate of progression. However, progression rates can be reduced by intravesical immunotherapy (Herr et al, 1989; Cookson and Sarosdy, 1992). Recurrence of T1 disease after a trial of intravesical therapy warrants more aggressive therapy (Herr, 1991; Herr and Sogani, 2001).

Patients with more invasive, but still localized, tumors (T2, T3) are candidates for more aggressive local treatment, including partial or radical cystectomy, or a combination of radiation and systemic chemotherapy. Radical TUR alone may be a viable option in select patients with T2 disease particularly if no tumor is found on repeat resection since 10-year survival rates as high as 83% can be achieved (Herr, 2001). However, this approach must be used with caution since there is a substantial risk of leaving residual disease behind (Solsona et al, 1998). Superficial ductal or acinar in situ carcinoma of the prostatic urethra, not invading the basement membrane or prostatic stroma, may be treated with TUR and intravesical chemotherapy or immunotherapy rather than cystectomy. However, patients with more extensive involvement of the prostatic urethra by TCC, or recurrence after conservative therapy, require more aggressive therapy. Patients with unresectable local tumors (T4B) are candidates for systemic chemotherapy, followed by surgery (or possibly irradiation). Patients with either local or distant metastases should receive systemic chemotherapy followed by the selective use of either irradiation or surgery, depending on the response.

Treatment
A. Intravesical Chemotherapy
Immunotherapeutic or chemotherapeutic agents can be instilled into the bladder directly via catheter, thereby avoiding the morbidity of systemic administration in most cases. Intravesical therapy can have a prophylactic or therapeutic objective, either to reduce recurrence in patients whose tumors have been completely resected. Intravesical chemotherapy is used in 2 settings. When instilled immediately following TUR, it acts prophylactically to reduce tumor cell implantation (Solsona et al, 1999). It can also be used therapeutically to reduce risk of recurrence and progression particularly for low-risk superficial tumors. Therefore, intravesical chemotherapy or immunotherapy may be delivered in 3 different fashions to achieve individual goals (Table 20-3). Considerable experience has been gained, but comparison of different agents is difficult owing to the paucity of randomized trials and variations in dose, contact time, patient population, and intervals between treatments. Most agents are administered weekly for 6 weeks except when being used prophylactically where a single dose is administered immediately following TUR. Maintenance therapy (ie, monthly or bimonthly intravesical therapy) may decrease recurrence rates further. Although local toxicity is relatively commonprimarily irritative voiding symptomssystemic toxicity is rare because of the limited absorption of drugs across the lumen of the bladder. Severe systemic complications can be avoided by not administering intravesical chemotherapy in patients with gross hematuria. Efficacy may be improved by increasing contact time and drug concentration (ie, by restricting fluid intake before administration, asking the patient to lie in different positions during treatment, avoiding instillation of air during drug administration, and requiring the patient to avoid urinating for 1-2 hours thereafter). The most common agents in the United States are mitomycin C, thiotepa, and Bacillus Calmette-Guerin (BCG). Patients in whom treatment with one agent fails may respond to another.
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Table 20-3. Delivery of Intravesical Chemotherapy or Immunotherapy.

	Use
	Timing
	Goal

	Adjunctive
	At TUR
	Prevent implantation

	Prophylactic
	After complete TUR
	Prevent or delay recurrence or progression

	Therapeutic
	After incomplete TUR
	Cure residual disease

	TUR, transurethral resection.


1. Mitomycin C Mitomycin C is an antitumor, antibiotic, alkylating agent that inhibits DNA synthesis. With a molecular weight of 329, systemic absorption is minimal. The usual dose is 40 mg in 40 cc of sterile water or saline given once a week for 6 weeks. The same dose is utilized for a single prophylactic instillation. Between 39% and 78% of patients with residual tumor experience, a complete response to intravesical mitomycin C (Kowalkowski and Lamm, 1988), and recurrence is reduced in 2-33% after complete TUR (Herr, Laudone, and Whitmore, 1987). Side effects are noted in 10-43% of patients and consist largely of irritative voiding symptoms including urinary frequency, urgency, and dysuria. Unique to this drug is the appearance of a rash on the palms and genitalia in approximately 6% of patients, but this effect can be alleviated if patients wash their hands and genitalia at the time of voiding after intravesical administration.

2. Thiotepa Thiotepa is an alkylating agent with a molecular weight of 189. Although various doses have been used, 30 mg weekly seems to be sufficient. Up to 55% of patients respond completely. Most series show significantly lower recurrence rates in patients taking thiotepa than in those taking a placebo (Herr, Laudone, and Whitmore, 1987; Kowalkowski and Lamm, 1988). Cystitis is not uncommon after instillation but is usually mild and self-limited. Myelosuppression manifested as leukopenia and thrombocytopenia occurs in up to 9% of patients owing to systemic absorption. A complete blood count should be obtained in all patients before successive instillations.

3. BCG BCG is an attenuated strain of Mycobacterium bovis. Many different strains of BCG exist, and the marketed preparations vary in the number, pathogenicity, viability, and immunogenicity of organisms (Catalona and Ratliff, 1990).

The exact mechanism by which BCG exerts its antitumor effect is unknown, but it seems to be immunologically mediated. Mucosal ulceration and granuloma formation are commonly seen after intravesical instillation. Activated helper T lymphocytes can be identified in the granulomas, and interleukin-2 reportedly can be detected in the urine of treated patients (Haaf, Catalona, and Ratliff, 1986). BCG has been shown to be very effective both therapeutically and prophylactically. It appears to be the most efficacious intravesical agent for the management of CIS. Complete responses are recorded in 36-71% of patients with residual carcinoma (Herr, Laudone, and Whitmore, 1987; Catalona and Ratliff, 1990). Recurrence rates are reduced substantially in patients treated after endoscopic resection (11-27% versus a 70% recurrence after endoscopic resection alone) (Catalona and Ratliff, 1990; Herr, Laudone, and Whitmore, 1987; Herr et al, 1985; Lamm, 1985). BCG has been shown to be superior to intravesical chemotherapy in preventing recurrence in patients with high-risk superficial bladder cancer (Lamm et al, 1991). Although BCG appears to be effective in delaying progression of high-risk superficial bladder cancer, 40-50% of these patients will experience disease progression with extended follow-up and many patients will ultimately require cystectomy (Cookson et al, 1997; Herr et al, 1995; Davis et al, 2002). The most commonly recommended induction regimen for BCG is weekly for 6 weeks followed by a period of 6 weeks where no BCG is given. Maintenance therapy should be considered in high-risk patients (Lamm et al, 2000). The utility of maintenance BCG is still under some debate as some randomized studies have not demonstrated a benefit (Badalament 1987). The optimal regimen for maintenance therapy is also unclear. Published regimens involve 3 instillations once a week at 3- to 6-month intervals for 3 years following TUR. Only a small proportion (16-32%) of patients received all the treatments in prior studies, which highlights the difficulty of administering maintenance therapy and its side effects (van der Meijden, 2003; Lamm et al, 2000). Maintenance BCG appears to be more effective than intravesical chemotherapy with mitomycin C for intermediate- and high-risk superficial bladder cancer (Bohle, 2003). BCG may be more effective than chemotherapy in preventing progression of superficial cancers (Sylvester et al, 2005). Side effects of intravesical BCG administration are relatively common, although severe complications are uncommon. Most patients experience some degree of urinary frequency and urgency. Hemorrhagic cystitis occurs in approximately 7% of patients, and evidence of distant infection is found in 2%. Patients with mild systemic or moderate local symptoms should be treated with isoniazid (300 mg daily) and pyridoxine (vitamin B6 50 mg/day), and the dosage of BCG should be reduced. Isoniazid is continued while symptoms persist and restarted 1 day before the next instillation.

Patients with severe systemic symptoms should have instillations stopped. Patients with prolonged high fever (>103F), symptomatic granulomatous prostatitis, or evidence of systemic infection require treatment with isoniazid and rifampin (600 mg daily). Patients with signs and symptoms of BCG sepsis (eg, high fever, chills, confusion, hypotension, respiratory failure, jaundice) should be treated with isoniazid, rifampin, and ethambutol (1200 mg). The addition of cycloserine (500 mg twice daily) or prednisolone (40 mg daily) increases survival rates (Lamm, 1992).

4. New intravesical agents and approaches The rate of metachronous tumor recurrence is high compared with that of low-grade cancers occurring in other organs (eg, nasopharynx, colon). Recurrence of superficial bladder cancer is related to cancer stage, grade and number of tumors, associated dysplasia, and deoxyribonucleic acid (DNA) content. Recurrent tumors may be due to regrowth of previously resected cancers, growth of new cancers at remote sites, or implantation and subsequent proliferation of cells released into the bladder at the time of endoscopic treatment of the original tumor. Several investigators have studied the efficacy of single-dose therapy delivered at the time of complete TUR (Tolley et al, 1988; Oosterlinck et al, 1993). Such therapy has been shown to decrease recurrence rates, probably by decreasing the risk of tumor cell implantation at the time of initial cancer resection. Studies of interferon-alpha and valrubicin (an anthracycline derivative) suggest that these agents, either alone or perhaps in combination with other agents, may be effective in either high-risk patients or those who fail to respond to first-line therapy (Belldegrun et al, 1998; Sarosdy et al, 1998; Steinberg et al, 2000). Preliminary studies suggest that low-dose BCG, in combination with interferon, may be successful in preventing recurrences up to 24 months in 57% of patients who are BCG naive and in 42% of those who have failed prior BCG therapy (O'Donnell et al, 2004).

B. Surgery
1. TUR TUR is the initial form of treatment for all bladder cancers. It allows a reasonably accurate estimate of tumor stage and grade and the need for additional treatment. Patients with single, low-grade, noninvasive tumors may be treated with TUR alone; those with superficial disease but high-risk features should be treated with TUR followed by selective use of intravesical therapy, as described above. TUR alone has rarely been used in the management of patients with invasive bladder cancer because of a high likelihood of recurrence and progression. Such an approach has been used infrequently for carefully selected patients with comorbid medical conditions and either no residual disease or minimal disease only at restaging TUR of bladder tumor (Herr, 1987; Solsona et al, 1998). Careful follow-up of patients with superficial bladder cancers is mandatory because disease will recur in 30-80% of patients, depending on cancer grade, tumor stage, and number of tumors. Disease status at 3 months after initial resection is an important predictor of the risk of subsequent recurrence and progression (Holmang and Johansson, 2002; Solsona et al, 2000). For patients who presented initially with solitary, low-grade lesions and who are free of recurrence at 3 months, repeat cystoscopy at 1 year is suggested. Patients who presented initially with multiple or higher grade lesions (or both) and those who have recurrences at 3 months require more careful surveillance. In such patients, cystoscopy at 3-month intervals is necessary. Although periodic cystoscopy is suggested for all patients with a history of bladder cancer, the risk of recurrence decreases as the tumor-free interval increases. After 5 years without recurrence, the risk of recurrence has been estimated to be 22%; the rate is 2% for 10 years (Morris et al, 1995).

2. Partial cystectomy Patients with solitary, infiltrating tumors (T1-T3) localized along the posterior lateral wall or dome of the bladder are candidates for partial cystectomy, as are patients with cancers in a diverticulum. Disease remote from the primary tumor must be excluded by random bladder biopsies preoperatively. To minimize tumor implantation resulting from contamination of the wound with cancer cells at the time of surgery, short-course, limited-dose (1000-1600 cGy) irradiation can be used, and an intravesical chemotherapeutic agent can be instilled preoperatively (Ojeda and Johnson, 1983). Although survival rates of well-selected patients may approach those for patients with similar stage tumors treated by radical cystectomy, local recurrences are common (Whitmore, 1983; Sweeney et al, 1992). Patients with concomitant CIS and those with lymph node metastases do not respond well to partial cystectomy (Holzbeierlein et al, 2004). Given current techniques of bladder replacement surgery, partial cystectomy is rarely indicated in the management of patients with invasive bladder cancer.

3. Radical cystectomy Radical cystectomy implies removal of the anterior pelvic organs: in men, the bladder with its surrounding fat and peritoneal attachments, the prostate, and the seminal vesicles; in women, the bladder and surrounding fat and peritoneal attachments, cervix, uterus, anterior vaginal vault, urethra, and ovaries. This remains the "gold standard" of treatment for patients with muscle invasive bladder cancer. However, in select female patients, the vaginal vault and urethra can be spared along with the uterus, fallopian tubes, and ovaries, particularly in those who are premenopausal. Sparing of the urethra allows for construction of a neobladder that can be anastomosed to the urethral remnant. Disease-free survival 5 years after surgery is based on tumor stage: 88% for patients with P0, Pa, or PIS disease; 80% for patients with P1 disease; 81% for patients with P2 disease; 68% for patients with P3a and 47% for those with P3b disease; and 44% for patients with P4a disease (Stein et al, 2001). Recurrences after surgery usually occur within the first 3 years. Local pelvic recurrence rates are low (7-10%); most patients who fail therapy have distant disease recurrence.

The risk of urethral tumor occurrence or recurrence in men who undergo radical cystectomy is 6.1-10.6%. Risk factors for urethral tumor involvement in men include infiltration of the prostatic stroma or prostatic urethra with cancer or CIS. Patients with these risk factors are candidates for urethrectomy either at the time of radical cystectomy or as a separate procedure (Zabbo and Montie, 1984). Although prostatic urethral disease is a risk factor for urethral recurrence, recent evidence suggests that urethrectomy may be omitted and orthotopic urinary diversion performed safely in men with only proximal prostatic urethral involvement and a negative urethral margin at radical cystectomy (Iselin et al, 1997).

Urethrectomy was once routinely performed in all women undergoing radical cystectomy. However, recent clinical experience suggests that bladder replacement may be an acceptable procedure in women as well as men. Women with bladder cancer who have an uninvolved urethral margin at the time of cystectomy and whose tumor was not located at the bladder neck are candidates for this procedure. Approximately 66% of women undergoing radical cystectomy for the management of bladder cancer fall into this group (Stein et al, 1995; Stenzl et al, 1995; Stein et al, 1998).

In such women, even the uterus, substantial portion of the vaginal vault, fallopian tubes, and ovaries can be spared. A bilateral pelvic lymph node dissection is usually performed simultaneously with radical cystectomy. Lymph node metastases are identified in approximately 20-35% of patients (Stein et al, 2001)an incidence that reflects the inability of any imaging mode to identify consistently small-volume lymph node metastases preoperatively. Patients with lymph node metastases have a poorer prognosis. However, some patients (10-33%) with limited disease in regional lymph nodes may be cured by radical cystectomy and lymphadenectomy (Lerner et al, 1993; Vieweg et al, 1999; Stein et al, 2001). Even patients with pathologically negative nodes appear to benefit from an extensive lymphadenectomy (Konety, 2003). Patients with fewer than 5 positive lymph nodes and organ-confined disease in the primary tumor tend to have a better prognosis than patients with more extensive disease. These patients may also benefit from adjuvant chemotherapy (see section Chemotherapy).

Urinary diversion may be accomplished using a variety of techniques. Methods have been developed that allow construction of reservoirs that are continent and do not require the patient to wear an external appliance for collection of urine (see Chapter 24).

C. Radiotherapy
External beam irradiation (5000-7000 cGy), delivered in fractions over a 5- to 8-week period, is an alternative to radical cystectomy in well-selected patients with deeply infiltrating bladder cancers. Treatment is generally well tolerated, but approximately 15% of patients may have significant bowel, bladder, or rectal complications. Five-year survival rates for stages T2 and T3 disease range from 18% to 41% (Goffinet et al, 1975; Woon et al, 1985; Quilty and Duncan, 1986). Unfortunately, local recurrence is common, occurring in approximately 33-68% of patients. Consequently, radiation as monotherapy is usually offered only to those patients who are poor surgical candidates due to advanced age or significant comorbid medical problems.

D. Chemotherapy
Approximately 15% of patients who present with bladder cancer are found to have regional or distant metastases; approximately 30-40% of patients with invasive disease develop distant metastases despite radical cystectomy or definitive radiotherapy. Without treatment, survival is limited. Early results with single chemotherapeutic agents and, more recently, combinations of drugs have shown that a significant number of patients with metastatic bladder cancer respond partially or completely (Scher and Sternberg, 1985). The single most active agent is cisplatin, which, when used alone, produces responses in approximately 30% of patients (Yagoda, 1983). Other effective agents include methotrexate, doxorubicin, vinblastine, cyclophosphamide, gemcitabine, and 5-fluorouracil. Response rates improve when active agents are combined. The regimen of methotrexate, vinblastine, doxorubicin (Adriamycin), and cisplatin (MVAC) has been the most commonly used for patients with advanced bladder cancer (Sternberg et al, 1988; Tannock et al, 1989). Approximately 13-35% of patients receiving such regimens attain a complete response. However, the median survival time is approximately 1 year, and the sustained survival rate is 20-25%. Treatment with MVAC is associated with substantial toxicity, including a toxic death rate of 3-4%.

Other newer agents demonstrating activity in this disease include ifosfamide, gemcitabine, paclitaxel, and gallium nitrate (Fagbemi and Stadler, 1998). A recent study demonstrated similar overall survival, time to treatment failure, and response rate for patients treated with MVAC and those treated with the newer combination of gemcitabine and cisplatin (von der Maase et al, 2000). The advantage of gemcitabine and cisplatin over MVAC is significantly lower toxicity and improved tolerability.

E. Combination Therapy
Once it became apparent that patients with metastatic bladder cancer could benefit from combination chemotherapy, investigators began treating patients with locally invasive (T2-T4), but not metastatic, cancer similarly. Chemotherapy can be given before planned radical cystectomy (neoadjuvant) in an attempt to decrease recurrence rates and, in selected cases, allow for bladder preservation. Approximately 22-43% of patients achieve a complete response to chemotherapy alone (Scher, 1990; Scher et al, 1988). However, additional treatment is still indicated because a substantial number of patients believed to be free of tumors after chemotherapy alone are found to have infiltrating disease at the time of surgery (Scher et al, 1989). Results from a recent randomized trial suggest that neoadjuvant chemotherapy followed by surgery may improve duration of survival when compared with surgery alone for patients with invasive disease. Patients who undergo neoadjuvant chemotherapy are more likely to have no residual tumor in the bladder at cystectomy and this portends a better long-term survival (Grossman, 2003). Alternatively, adjuvant chemotherapy may be offered to selected patients after radical cystectomy because of an increased risk of recurrence due to the presence of locally advanced disease (ie, P3, P4, or N+) (Skinner et al, 1991; Logothetis et al, 1988; Scher, 1990; Stockle et al, 1992; Stockle et al, 1995; Freiha et al, 1996). These studies suggest that patients initially managed with radical cystectomy who are found to be at an increased risk of systemic relapse due to the presence of lymph node metastases or regionally advanced disease are candidates for adjuvant chemotherapy.

Owing to high local and systemic failure rates after definitive irradiation, several investigators have explored the possibility of combining irradiation with systemic chemotherapy to decrease recurrence rates, improve patient survival, and allow bladder preservation. Trials of single-agent chemotherapy and irradiation have shown better local response rates than are found in historical series of irradiation alone (Shipley et al, 1984; Jakse, Fritsch, and Frommhold, 1985; Pearson and Raghaven, 1985).

More recently, investigators have treated patients with invasive bladder cancer with complete TUR followed by concomitant chemotherapy and radiation (Given et al, 1995; Chauvet et al, 1996; Shipley et al, 1997; Zietman et al, 1997; Cervek et al, 1998; Kachnic et al, 1997; Tester et al, 1996; Serretta et al, 1998; Zeitman et al, 2001). Early cystectomy is offered to those who do not tolerate chemotherapy, radiation, or both owing to toxicity and those whose cancers fail to respond to such therapy. Complete response rates to chemoradiation may be as high as 50-70% initially, with 5-year overall survival rates approaching 50-60%. However, local recurrence is common, exceeding 50% in many of these studies. Studies with longer median follow-up of almost 7 years suggest that the rate of superficial disease recurrence may be lower at around 26% (Zeitman et al, 2001). However patients who develop superficial disease recurrence (most commonly CIS) are more likely to require salvage cystectomy with only 34% being alive with a preserved bladder at 8 years compared to 61% of those who do not have such disease recurrence. Owing to invasive local recurrences, only 18-44% of patients may be alive with an intact bladder 5 years after chemoradiation. Local disease stage and completeness of initial TUR are predictive of response and survival while delivery of radiation therapy by itself is not (Rodel, 2002). Predictors of poor outcome after combined chemoradiation for invasive bladder cancer include hydronephrosis at presentation, advanced clinical tumor stage, inability to complete the entire treatment protocol, and poor performance status. A recent study has suggested that chemoradiation may also be inappropriate for patients with bladder tumors that are p53-positive (Herr et al, 1999). Combined chemotherapy and radiation has also been used successfully to treat high-grade superficially invasive tumors (T1) (Akcetin, 2005).

Systemic chemotherapy for locally invasive, but not metastatic, bladder cancer should not yet be considered standard therapy. The durability of the response, ultimate survival rates, and optimal candidates for the treatment regimens described will be determined only after completion of randomized studies.

URETERAL  RENAL PELVIC CANCERS
Incidence
Carcinomas of the renal pelvis and ureter are rare, accounting for only 4% of all urothelial cancers. The ratio of bladder-renal pelvic-ureteral carcinomas is approximately 51:3:1 (Williams and Mitchell, 1973). The mean age at diagnosis is 65 years, and the male-female ratio is 2-4:1 (Babaian and Johnson, 1980). Urothelial cancer often presents as a widespread urothelial abnormality: Patients with a single upper-tract carcinoma are at risk of developing bladder carcinomas (30-50%) and contralateral upper-tract carcinoma (2-4%). Conversely, patients with primary bladder cancer are at low risk (2%) of developing upper urinary tract cancers (Oldbring et al, 1989). However, patients with multiple, recurrent superficial and in situ bladder cancers that are successfully treated by TUR and BCG are at a substantial lifelong risk of development of upper-tract cancers (Herr, 1998). The cumulative risks of such cancers have been estimated to be 10% at 5 years of follow-up, 26% at 5-10 years, and 34% at >10 years.

Etiology
As with bladder carcinoma, smoking and exposure to certain industrial dyes or solvents are associated with an increased risk of upper urinary tract TCCs. However, these tumors also occur with increased frequency in patients with a long history of excessive analgesic intake, those with Balkan nephropathy, and those exposed to Thorotrast, a contrast agent previously used for retrograde pyelography. Patients with carcinomas associated with analgesic abuse are more likely to be women, have higher stage disease, and be younger than others (Mahoney et al, 1977). All the major constituents of the analgesic compounds consumed (acetaminophen, aspirin, caffeine, and phenacetin) may be associated with an increased risk of upper urinary tract cancer (Ross et al, 1989; Jensen et al, 1989). Balkan nephropathy is an interstitial inflammatory disease of the kidneys that affects Yugoslavians, Rumanians, Bulgarians, and Greeks (Markovic, 1972); associated upper-tract carcinomas are generally superficial and more likely to be bilateral. The exact mechanism of tumor induction in these patients remains unknown.

Pathology
The mucosal lining of the renal pelvis and ureter is similar to that of the urinary bladder, being composed of transitional cell epithelium. Thus, most renal pelvic and ureteral cancers (90% and 97%, respectively) are TCCs. Grading is similar to that for bladder carcinomas. Papillomas account for approximately 15-20% of cases (Grabstald, Whitmore, and Melamed, 1971). They are isolated in just over 50% of patients and multiple in the rest, and in approximately 25% of patients with isolated papillomas and 50% of patients with multiple papillomas, carcinomas eventually develop. Among patients with carcinomas of the ureter, multicentricity approaches 50%. There is a relationship between tumor grade and the likelihood of urothelial abnormalities elsewhere: Low-grade cancers are associated with a low incidence of urothelial atypia or CIS in remote sites; however, these abnormalities are common with high-grade neoplasms (McCarron, Chasko, and Bray, 1982). Most upper urinary tract TCCs are localized at the time of diagnosis; the most common metastatic sites include regional lymph nodes, bone, and lung.

Squamous carcinomas account for approximately 10% of renal pelvic cancers and are much rarer in the ureter. Most carcinomas are usually sessile and infiltrating at the time of diagnosis. Such tumors are commonly identified in patients with a history of chronic inflammation from infection or calculous disease. Adenocarcinomas are very rare tumors of the upper urinary tract and, like squamous carcinomas, tend to be far advanced at the time of diagnosis.

Mesodermal tumors of the renal pelvis and ureter are quite rare. Benign tumors include fibroepithelial polyps (the most common), leiomyomas, and angiomas. Fibroepithelial polyps occur most commonly in young adults and are characterized radiographically by a long, slender, and polyploid filling defect within the collecting system. The most common malignant mesodermal tumors are leiomyosarcomas. The ureter and renal pelvis may be invaded by cancers of contiguous structures, such as primary renal, ovarian, or cervical carcinomas. True metastases to the ureter are rare. The most common metastatic tumors include those of stomach, prostate, kidney, and breast as well as lymphomas.

Staging  Natural History
Staging of both renal pelvic and ureteral carcinomas (Table 20-4) is based on an accurate assessment of the degree of tumor infiltration and parallels the staging system developed for bladder cancer (Grabstald, Whitmore, and Melamed, 1971; American Joint Committee on Cancer, 1997). Tumor stage and grade correlate with survival (Reitelman et al, 1987). Low-grade and low-stage cancers of the renal pelvis and ureter are associated with survival rates between 60% and 90%, compared with 0% and 33% for tumors of higher grade or those that have penetrated deep into or through the renal pelvic or ureteral wall (Hall et al, 1998). The latter figures reflect a high likelihood of regional or distant metastases40% and 75% in patients with stages B and C (T2-T4) cancers, respectively.
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Table 20-4. Staging of Ureteral and Renal Pelvic Carcinoma.

	 
	System

	 
	Batata*
	TNM+

	Confined to mucosa
	O
	Ta, Tis

	Invasion of lamina propria
	A
	T1

	Invasion of muscularis
	B
	T2

	Extension through muscularis into fat or renal parenchyma
	C
	T3

	Spread to adjacent organs
	D
	T4

	Lymph node metastases
	D
	N+

	Metastases
	D
	M+

	*Drawn from Batata et al, 1975.

	+Drawn from American Joint Committee on Cancer, 1997.


Clinical Findings
A. Symptoms and Signs
Gross hematuria is noted in 70-90% of patients. Flank pain, present in 8-50%, is the result of ureteral obstruction from blood clots or tumor fragments, renal pelvic or ureteral obstruction by the tumor itself, or regional invasion by the tumor. Irritative voiding symptoms are present in approximately 5-10% of patients. Constitutional symptoms of anorexia, weight loss, and lethargy are uncommon and are usually associated with metastatic disease. A flank mass owing to hydronephrosis or a large tumor is detected in approximately 10-20% (Geerdsen, 1979), and flank tenderness may be elicited as well. Supraclavicular or inguinal adenopathy or hepatomegaly may be identified in a small percentage of patients with metastatic disease.

B. Laboratory Findings
Hematuria is identified in most patients but may be intermittent. Elevated liver function levels due to liver metastases are noted in a few patients. Pyuria and bacteriuria may be identified in patients with concomitant urinary tract infection from obstruction and urinary stasis.

As with bladder cancers, upper urinary tract cancers may be identified by examining exfoliated cells in the urinary sediment. In addition, specimens may be obtained directly with a ureteral catheter or by passing a small brush through the lumen of an open-ended catheter (Gill, Lu, and Thomsen, 1973; Dodd et al, 1997). Detection depends on the grade of the tumor and the adequacy of the specimen obtained: 20-30% of low-grade cancers may be detected by cytologic testing compared with more than 60% of higher grade lesions (McCarron, Mullis, and Vaughn, 1983); using barbotage or a ureteral brush increases diagnostic accuracy. The utility of the newer voided markers, such as the BTA stat test (Bard Diagnostic Sciences, Inc, Redmond, WA), in detecting upper-tract urothelial cancers has not yet been determined (Zimmerman et al, 1998).

C. Imaging
Findings on intravenous urography in patients with upper urinary tract cancers are usually abnormal. The most common abnormalities identified include an intraluminal filling defect, unilateral nonvisualization of the collecting system, and hydronephrosis (Williams and Mitchell, 1973; Almgard, Freedman, and Ljungqvist, 1973). Ureteral and renal pelvic tumors must be differentiated from nonopaque calculi, blood clots, papillary necrosis, and inflammatory lesions such as ureteritis cystica, fungus infections, or tuberculosis. The intravenous urography is often indeterminate, requiring retrograde pyelography for more accurate visualization of collecting-system abnormalities and simultaneous collection of cytologic specimens. CT urography is being increasingly used as the test of choice for evaluating the upper tract. During retrograde pyelography, contrast material is injected into the ureteral orifice with a bulb or acorn-tip catheter. Intraluminal filling defects may then be identified in the ureter or renal pelvis (Figure 20-5). Ureteral tumors are often characterized by dilation of the ureter distal to the lesion, creating the appearance of a "goblet." Nonopaque ureteral calculi appear as a narrowing of the ureter distal to the calculus. A ureteral catheter passed up the ureter may coil distal to a ureteral tumor (Bergman's sign) (Bergman, Friedenberg, and Sayegh, 1961). Ultrasonography, CT, and MRI frequently identify soft-tissue abnormalities of the renal pelvis but may fail to identify ureteral filling defects directly, although they may show hydronephrosis (Figure 20-6). All 3 imaging techniques differentiate blood clot and tumor from nonopaque calculi. In addition, CT and MRI allow simultaneous examination of abdominal and retroperitoneal structures for signs of regional (lymph node) or more distant metastases.

D. Ureteropyeloscopy
The use of rigid and flexible ureteropyeloscopes has allowed direct visualization of upper urinary tract abnormalities. These instruments are passed transurethrally through the ureteral orifice; in addition, they (and the similarly constructed but larger nephroscopes) can be passed percutaneously into renal calyces and the pelvis directly. The latter instrument carries with it the theoretic possibility of tumor spillage along the percutaneous tract. Indications for ureteroscopy include evaluation of filling defects within the upper urinary tract and after positive results on cytologic study or after noting unilateral gross hematuria in the absence of a filling defect. Ureteroscopy is also performed as a surveillance procedure in patients who have undergone conservative surgery for removal of a ureteral or renal pelvic tumor. Visualization, biopsy, and, on occasion, complete tumor resection, fulguration, or laser vaporization of the tumor are possible endoscopically. Performance of ureteroscopy with biopsy to establish the diagnosis in a patient with positive urine cytology and an upper tract filling defect may not always be necessary as these patients are presumed to have upper-tract TCC for which nephroureterectomy may be considered. However, any delay that may ensue from first performing a ureteroscopy with biopsy does not appear to jeopardize subsequent patient survival (Boorjian et al, 2005). Ureteroscopic visualization with biopsy is accurate and can identify cancer in a majority of patients. A diagnosis of cancer can be obtained >90% of the time with grade determination possible in >80% of cases (Keeley, 1997). It is harder to obtain lamina propria or muscle in ureteroscopic cup biopsy specimens which limits evaluation for stage of disease. Correlation of grade determined by tumor biopsy to that of the nephroureterectomy specimen is observed in 78% of cases. Biopsies tend to underestimate tumor grade in 22% of patients and stage in 45% of Ta tumors (Guarnizo et al, 2000). Multiple biopsies and biopsy of tumors in the proximal ureter tend to be more reliable in accurately determining stage and grade of ureteric tumors (Guarnizo et al, 2000).

	


	Figure 20-5. Filling defect representing a transitional cell carcinoma (arrow) on retrograde pyelography.0 
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	Figure 20-6. Computed tomography scan showing the presence of a renal pelvic tumor (arrow).0 
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Treatment
Treatment of renal pelvic and ureteral tumors should be based primarily on grade, stage, position, and multiplicity. Renal function and anatomy should be assessed. The standard therapy for both tumor types has been nephroureterectomy with excision of a bladder cuff owing to the possibility of multifocal disease within the ipsilateral collecting system. This procedure may be performed using either an open or laparoscopic approach (Landman et al, 2002; Jarrett et al, 2001). When the operation is performed for proximal ureteral or renal pelvic cancers, the entire distal ureter with a small cuff of bladder needs to be removed to avoid recurrence within this segment (Strong et al, 1976; Reitelman et al, 1987). Tumors of the distal ureter may be treated with distal ureterectomy and ureteral reimplantation into the bladder if no proximal defects suggestive of cancer have been noted (Babaian and Johnson, 1980).

Indications for more conservative surgery, including open or endoscopic excision, are not well defined. Absolute indications for renal-sparing procedures include tumor within the collecting system of a single kidney and bilateral urothelial tumors of the upper urinary tract or in patients with 2 kidneys but marginal renal function. In patients with 2 functioning kidneys, endoscopic excision alone should be considered only for low-grade and noninvasive tumors. One must realize that endoscopic examination may fail to detect the degree of infiltration adequately and therefore may understage some tumors. Limited experience with endoscopic resection, fulguration, or vaporization suggests that the procedure is safe in properly selected patients (Blute et al, 1989). However, recurrences have been noted in 15-80% of patients treated with open or endoscopic excision (Maier et al, 1990; Blute et al, 1989; Orihuela and Smith, 1988; Keeley et al, 1997; Stoller et al, 1997). Recurrence may be avoided by treating with instillation of immunotherapeutic or chemotherapeutic agents such as BCG or mitomycin C (Orihuela and Smith, 1988; Keeley and Bagley, 1997; Studer et al, 1989). These agents can be delivered to the upper urinary tract through single or double-J ureteral catheters (Patel and Fuchs, 1998). If patients are treated conservatively, it has been suggested that routine follow-up should include routine endoscopic surveillance because imaging alone may be inadequate for detecting recurrence (Chen et al, 2000).

Radiotherapy plays a limited role in upper urinary tract cancers. Although controversial, postoperative irradiation is believed by some investigators to decrease recurrence rates and improve survival in patients with deeply infiltrating cancers. Patients with metastatic, transitional cell cancers of the upper urinary tract should receive cisplatin-based chemotherapeutic regimens as described for patients with metastatic bladder cancers.

Future Directions
Urothelial cancers represent a spectrum of disease defined by various recurrence and progression rates. Further development of biologic markers such as tumor proliferation or antigen expression may permit a better estimate of the biologic potential of individual tumors. More refined visualization techniques such as blue light cystoscopy and use of ferromagnetic particles, as contrast to detect lymph node involvement on MRI, would allow clinicians to identify more advanced disease earlier and thereby select treatment strategies better. Newer intravesical therapies with combinations of chemotherapeutic agents and/or agents directed at molecular targets are being developed. New agents for the management of most patients with metastatic disease who do not respond to conventional chemotherapy need to be developed. Mechanisms of drug resistance and the means to circumvent them need to be investigated.
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