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Series Editor’s
Foreword

Cancer of the urinary bladder represents a formidable cause of cancer-
related deaths annually. Although 75% of the 35,000 new tumors
diagnosed annually in the United States are localized to the bladder,
10,000 people will succumb to this disease on an annual basis. Even
though the majority of patients present with localized disease, the age-
adjusted death rate has remained virtually the same since 1930. Clearly,
advances have been made in the management of bladder cancer, it is
reasonable for us from time to time to look at where we are and where
we need to go with the management of any disease process.

With this in mind, Dr. Javadpour, Professor and Director of Urologic
Oncology at the University of Maryland School of Medicine and con-
sultant at the National Naval Hospital, has brought together the world’s
most outstanding international authorities on bladder cancer. Together
they have provided us with a contemporary overview of bladder cancer,
the epidemiologic considerations, pathology, natural history, and the
clinical management of superficial and invasive bladder cancer.

This book represents the state of the art in terms of the diagnosis and
treatment of bladder cancer. It is a reflection of Dr. Javadpour’s com-
mitment to uro-oncology and his dedication to the academic pursuit of
our specialty. This textbook on bladder cancer represents the culmina-
tion of a great deal of effort on the part of Dr. Javadpour and the
contributors, and we hope that it will stimulate others in our field to
improve the longevity and quality of life of patients suffering from
bladder cancer.

JOHN LIBERTINO



Preface

Cancer of the urinary bladder is a heterogenous disease involving
several environmental factors and multistage processes. This disease has
contributed to the understanding of carcinogenesis in human and lab-
oratory animals. The first observation in gene-transferring technique
was demonstrated in a line of bladder cancer. Also, the advent of cell
surface isoantigens, T antigen, chromosomal banding, flow cytometry
and utilization of cytology have improved the diagnosis and manage-
ment of this cancer. In spite of some progress, a number of problems,
including role of cystectomy, radiotherapy and finding effective chem-
otherapeutic regimen, remain unsolved. This book consists of two
sections. The first section will review the progress in epidemiology,
carcinogenesis, histopathology, cell markers, immunobiology, cytology,
diagnosis and staging of bladder cancer. The second section will discuss
surgery, radiotherapy, chemotherapy, combination therapy, manage-
ment of superficial tumors, and clinical and experimental investigations
in bladder cancer. A brief synopsis of an overview discusses the progress,
problems and state of the art of the disease. This monograph is a part
of a series, International Perspective in Urology. Its publication would
have not been possible without the advice of John Libertino, M.D. of
the Lahey Clinic and James Sangston, Senior Editor of Williams &
Wilkins.

NASSER JAVADPOUR, M.D.
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Overview of
Bladder Cancer

Nasser Je{vadpour, M.D., F.A.C.S.

Cancer of the bladder is a heterogeneous disease with a strong envi-
ronmental and geographic propensity. The epidemiologic studies have
pointed to several environmental factors including occupation, diet,
coffee drinking, cigarette smoking, certain medications and chronic
bladder infections (Table 1.1). Bladder cancer is considered as an
environmental model of carcinogenesis with multistage processes in-
cluding initiating and promoting factors. A number of carcinogens have
been shown to possess synergism in induction of bladder cancer such as
saccharin and nitrosamines in rats. The most remarkable progress in
the understanding of bladder cancer has been in the recognition of the
role of carcinogens, initiators, and promoters in a complex setting
producing a hetergenous cancer, causing 3000-7000 deaths/year in the
United States (Fig. 1.1). The potentiality of the urothelium is shown in
Figure 1.2.

Recent investigations utilizing gene transfer technique and hybridi-
zations with normal cell DNA has demonstrated the capability of
oncogenes causing uncontrolled cell divisions when transferred to nor-
mal cell DNA (Fig. 1.3). As a matter of fact, the initial attempts to
demonstrate transforming activity in human tumor DNA resulted in
the recognition of an activated cellular oncogene from a cell line of
bladder cancer. This development has opened a new avenue for possible
detection, diagnosis, and preparation of therapeutic strategies against
these targets.'-

PREDICTORS OF RISK

Over the past several years, the advent of cell surface isoantigens, T-
antigen, chromosomal analysis, flow cytometry and cytology have im-
proved the detection of high risk and low risk bladder cancer (Table
1.2). Utilizing these markers, we have recognized a high risk, superficial
low grade bladder cancer with loss of cell surface isoantigens, chromo-
somal abnormalities, abnormal cytology and flow cytometry that in-
variably invade and metastasize, and the patient succumbs. Recognition
of this group that does not lend itself to identification by the conven-
tional histopathologic examination allows appropriate initial therapy.

OVERVIEW



Table 1.1.
Environmental and Occupational Hazards in Bladder Cancer

Carcinogens Exposure
Nicotine and caffeine Smoking and ? coffee drinking
Nitrosamines, bracken ferm Diets
Sweetner, tryptophane Foods
Phenacetin, chlornaphazine Medications
Bilharzial cystitis Egypt and certain other countries
Chronic bladder irritation Bladder exstrophy, chronic infection
Benzidine, -naphthylamine Aniline dye workers
Aromatic residues Petroleum workers
Benzidine Laboratory workers

Dye

Leather, textile workers, hairdressers, and
spray painters.

RATES/100,000

White Males

WMMM

Nonwhite Males

a4l Nonwhite Females

White Females

oo o 3 1 & v i e @ x g a1 vx e Vw5 1 35

1950 1955 1960 1965 1970 1975
YEARS
Figure 1.1. Age-adjusted mortality rates of bladder cancer.

TRANSITIONAL

EPITHELIUM
NON-NEOPLASTIC NEOPLASM METAPLASIA
PROLIFERATION
BRUNN's BRUNN's SQUAMOUS
NESTS NESTS
j CUBOIDAL
POLYPOID
CYSTITIS LEOKOPLAKIA
CYSTITIS TRANSITIONAL SQUAMOUS COLUMNAR
CYSTICA CELL CA CELL CA
BRUNN's
NESTS
CYSTITIS GLANDULAR
GLANDULARIS STRUCTURES

ADENOCARCINOMA

Figure 1.2. Potentialities of bladder epithelium. (From N. Javadpour, Obstet-
rics and Gynecology 35:600, 1970.)
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Figure 1.3. Transfer of oncogene and hybridization with DNA.

Table 1.2.
Factors Separating Low Risk and High Risk Groups of Bladder Cancer
Parameters Low Risk ) High Risk

Grades I 111
Stages 0-A B-D
ABO Present Absent
Chromosomes Normal Abnormal
Carcinoma in situ Absent Present
Recurrence Less frequent Frequent
Multiplicity Less More

tional histopathologic examination allows appropriate initial therapy.
The improvements in immunocytochemical techniques, chromosomal
banding technique and flow cytometry have made these procedures
attractive and more reliable for clinical utilization.

DIAGNOSIS

Application of cytology, recognition of the natural history of carci-
noma in situ and application of newer radioimaging techniques have
improved the diagnosis and staging of these tumors. The use of fine
needle aspirations of suspicious lymph nodes and utilization of com-
puted tomograms have also been helpful. However, the clinical staging
of the bladder cancer still needs improvement in reducing staging error.
The pathology of carcinoma in situ has been better clarified. Mostofi
has suggested designating carcinoma in situ as intraepithelial carcinoma,
and grading them into three grades. Grade I represents less anaplastic
(atypia), grade III represents more anaplastic (carcinoma in situ) and
grade II will be an intermediate tumor (dysplasia). This classification is
useful because it represents the degree of anaplasia, therefore, the natural
history of the tumor. One may add cell surface antigen detection for
grades I and II and predict the natural history and propensity for
invasion; grade III already has an invasive natural history.

OVERVIEW
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Figure 1.4. Randomized clinical trial with surgery, radiation and high dose
platinum in invasive bladder cancer.

ADVANCES IN THERAPY

In treating bladder cancer, one should divide them into the high risk
and low risk group based on grade, stage, multiplicity in time and space,
cell markers, chromosome and other parameters. Although the low risk
patient responds well with conservative endoscopic resection, the high
risk group needs more intensive therapy such as radiation and/or
cystectomy. Utilization of intravesical chemotherapy including doxo-
rubicin, thiotepa and mitomycin have been shown effective in several
controlled studies. The experience of European Organizations for Re-
search and Treatment of Cancer (EORTC) have been reviewed in
Chapter 14 on chemotherapy of the bladder cancer. However, doxorub-
icin, cis-platinum, and cytoxan appear to be effective in treatment of
disseminated bladder cancer. The role of radiation and its timing is not
clear. Randomized clinical trials are necessary to resolve these problems.
The role of yttrium-aluminum-garnet (YAG) or Argon laser beam and
hematoporphyrin-derivative phototherapy are currently under investi-
gation. The role of immunotherapy, particularly utilization of BCG, has
been discussed in a separate chapter. We are embarking on a protocol
that randomized the infiltrative bladder cancer into cystectomy, cystec-
tomy with radiation, and cystectomy with radiation and high dose cis-
platinum. The completion of this protocol will establish the value of
radiotherapy and high dose cis-platinum as adjuvant therapy in this
disease (Fig. 1.4).

The role of clonogenic assay in bladder cancer, as in other cancers, is
still experimental and the current technical problems and lack of con-
trolled clinical trials precludes its clinical utilization. The future devel-
opments in radioimmunotherapy and chemoimmunotherapy may have
potential in diagnosis and management of bladder cancer.
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Epidemiologic
Considerations

Gerry B. Hill, M.B., Ch.B., F.R.C.P.(C)

Traditionally epidemiology has been defined as the study of the
distribution of disease, and the determinants of disease, at the population
level. The primary orientation of the discipline was always etiological,
but it remained separate from other disciplines with similar aims, such
as experimental pathology and toxicology. As knowledge concerning a
particular group of diseases expands, and in particular when specific
causal agents are identified, the relevant disciplines tend to merge.'
Within this interdisciplinary activity the epidemiologist, although still
concerned primarily with disease phenomena in humans, focuses his/
her attention more often on small groups of special interest, and
increasingly on the biochemical characteristics of such individuals. In
addition the contribution of the epidemiologist is more often as a
methodologist specializing in the design and interpretation of studies of
disease in humans.

The group of diseases encompassed by the term “cancer” is an
example of this interdisciplinary convergence. Although the precise
mechanisms are not fully understood, a conceptual model in which
malignant transformation is seen as a multistage process initiated by
specific agents and promoted by others is generally accepted. The
majority of tumors arise in the epithelial cells exposed to external
carcinogens or to those present in excretions and secretions. The evi-
dence for this hypothesis in relation to bladder cancer has been reviewed
recently.?

Multidisciplinary research would look beyond etiology and include
also the reaction of the host and the response to treatment. In the
content of bladder cancer a coordinated multidisciplinary program of
research has been described,’ aimed at reducing the morbidity and
mortality associated with the disease.

As part of the research effort underlying a rational program of cancer
control, three separate but related roles for the epidemiologist emerge:

1. Quantifying the impact of the disease in terms of incidence, mobidity and
mortality.
2. Quantifying the importance of known causal agents and identifying others.

EPIDEMIOLOGIC CONSIDERATIONS
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