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Series Editor's Foreword 

Cancer of the bladder has a bad reputation: the combination of 
urinary problems and malignancy gives just cause for continuing 
concern. Not only is this common cancer a burden to the patient but, 
because of the need for regular follow-up, it creates a large workload 
on the urological services. 

It might be imagined that the bladder would give early warning 
signals of disease, and indeed it may do so; yet it can also be hesitant 
to reveal its severity. Thus there are many problems that create 
challenges in the diagnosis and management. Prevention is still the 
first goal of an oncologist, with early detection of early disease being 
the next best option. Early bladder cancer is amenable to several 
therapeutic approaches, but we have still to determine the best 
approach. The management of more advanced invasive bladder 
cancer all too often leads to disappointment, and we remain 
uncertain as to the optimum approach-surgery, radiotherapy, 
chemotherapy or some combination of these. Although none of these 
problems may be fully answered either now or in the near future, 
many people are working towards their solution, and the rate of 
progress needs to be documented from time to time. This volume 
aims to set the standard for the present state of our knowledge on 
bladder cancer. 

The editors, Professor Ernst Zingg and Mr'. Michael Wallace, have 
gathered together the best opinions on a wide range of topics relating 
to bladder cancer. All the contributors have written from a 
considerable depth of experience and their combined comments 
represent the balance of current thinking and established practice. 
There is obvious significance in the unusual method chosen for 
presenting the management of invasive cancer. This chapter, with its 
four subsections, reveals the divergence of opinion and illustrates how 
a single individual cannot express a judgement on this much debated 
subject. Readers will have to draw their own conclusions, and, for 
many, these will be related to their local facilities and expertise. 



vi Series Editor's Foreword 

The topic of urinary diversion was the subject of a previous volume 
in this series; however the sections on urinary diversion in malignant 
disease and stoma care remain as relevant as before. 

By assembling such a strong team of experts the editors have easily 
achieved the aim of this series, namely to provide a useful contribution 
to the clinical practice of Urology. 

Edinburgh, March 1985 Geoffrey D. Chisholm 



Preface 

Bladder cancer is the second commonest urological malignancy and is 
one of the major problems in urology. There is already an enormous 
volume of literature on bladder cancer, covering a wide variety of 
related subjects, and these papers appear in a wide variety of journals 
and monographs. It is an almost impossible task for the clinician to 
keep abreast of the literature because of the constant flow of new 
ideas, information and results. This is especially true in the biology of 
bladder tumours, in improvements of diagnostic methods and in the 
treatment of superficial tumours. In contrast, the results of the 
treatment of invasive bladder cancer show very little improvement 
and we appear to be reaching the limits of our current therapy with 
surgery and/or radiotherapy. This, however, remains a highly 
controversial area with clinicians differing widely in their opinions 
over present management, but united in their belief that the search 
for more effective systemic therapy is now the most important task in 
the treatment of this disease. When this has been found then we 
expect that most of the present arguments over treatment will 
become obsolete. Conducting clinical trials and evaluating data on 
invasive bladder cancer is notoriously difficult, and the results of most 
studies have been disappointingly inconclusive. We must try to 
understand the causes of these failures and learn from the mistakes of 
the past so that any new therapy can be rapidly and critically 
evaluated. 

With the increasing complexity of diagnostic and therapeutic 
methods there is a growing need for patients, particularly those with 
invasive disease or poor prognostic factors, to be referred to 
specialised urological units that are equipped to undertake all aspects 
of investigation and treatment of such patients. This calls for close 
cooperation and understanding between the urologist, the general 
practitioner and all the specialists involved in the management of 
such patients. 



viii Preface 

This volume provides a review of the present management of 
bladder cancer which, in addition to covering the practical aspects of 
treatment, also emphasises the importance of understanding the 
biology, pathology and classification of these tumours when making 
therapeutic decisions. It is intended that this volume will be of use, 
not just to urologists, but to radiotherapists, oncologists, general 
surgeons and all medical practitioners who may be involved in what 
must now become the multidisciplinary management of patients with 
bladder cancer. 

We are pleased that we have been able to gather such a team of 
highly qualified contributors to this book from many different 
centres. It has been a stimulating and rewarding venture, although 
many difficulties have had to be overcome in producing and editing 
such a multinational work. We make no apology for there being some 
repetition and divergence of opinion expressed herein. Our theme 
has been to present the evidence, especially in those areas of 
controversy, so that the readers may decide how best to treat the 
patient in their hands and in their departments; every patient must be 
treated as an individual. 
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Chapter 1 

The Epidemiology and Aetiology of Bladder Cancer 

H. Rilbben, w. Lutzeyer and D. M. A. Wallace 

Introduction 

An association between an environmental agent and the development of a 
malignant tumour was first made by Percival Pott in 1775 when he described the 
scrotal cancer of chimney sweeps. There have been many reports since then of 
increased risks of developing certain cancers as a result of exposure to various 
environmental factors. Rehn, in 1895, was the first to report a cluster of cases of 
bladder cancer occurring in a chemical dye factory. This was later followed by 
many similar reports from different countries. Rehn was a practising clinician, and 
many of the later reports that have led to the identification of urothelial 
carcinogens have been made by clinicians who have observed unusual clusters of 
cases and investigated why they have occurred. 

Epidemiological studies have now become so large and complex that they can 
only be undertaken by specialist epidemiologists; yet the clinician must retain his 
interest in the aetiology of bladder cancer as he represents the front line of 
treatment for the patients. The clinician should continue to inquire into the 
aetiology of every patient's bladder cancer for the following reasons: 

1. To detect and report cases of bladder cancer caused by occupational exposure to 
the known bladder carcinogens. Not all these carcinogens have been eliminated 
from the environment worldwide, though legislation now exists in nearly all 
countries for banning the use and manufacture of the most potent urothelial 
carcinogens. However, the latent period is long and we are likely to see cases of 
occupational bladder cancer presenting for at least another decade. 

2. To advise and manage the patient. We have a duty to advise the patient and his 
or her family when possible occupational exposure has occurred so that they 
can be fully investigated and compensation sought. 

3. To detect new urothelial carcinogens. Many potentially carcinogenic substances 
are being introduced into the environment each year. Some of these could be 
urothelial carcinogens which may present as unexpected clusters of cases of 
bladder cancer. 
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4. To identify the aetiological factors which may influence the course of the patient's 
disease. Most cases of bladder cancer are under urological surveillance for 
several years and during this time new tumours may develop, become invasive 
and metastasise. There is much evidence that urothelial carcinogenesis is a 
multistage process that takes place in man over many years, and, while the 
initiating event may not be relevant to the patient's management, an 
understanding of the later events that cause the promotion and propagation of 
tumour growth may direct and influence the patient's therapy. 

Epidemiology 

It is a fundamental principle of epidemiology that a disease does not occur 
randomly, and it is the aim of epidemiological studies to identify these non­
random occurrences. These studies can be either descriptive or analytical. 

Descriptive studies 

Descriptive studies document for each anatomical site the morphology, stage and 
grade of tumour and provide information about the incidence, prevalence and 
mortality with respect to such parameters as age, sex, race, geographical 
distribution and changes over periods of time. The main sources of information 
for these studies are: 

1. Population statistics. These are available for most countries and may give much 
information about the whole population and its subdivisions. 

2. Mortality statistics. These have usually been derived from death certificates, 
which are frequently inaccurate, especially with respect to a disease that may 
not be the direct cause of death. 

3. Specific registries. In these registries the data are collected from patients 
indentified by a particular disease. In many countries, or regions within 
countries, all cancer cases are being entered into such registries and classified 
according to organ site and tissue type. 

Analytical studies 

Analytical studies can give much more information than the purely descriptive 
studies because they can be designed to answer specific questions. An analytical 
study may be carried out either as a cohort study or as a case control study. In a 
cohort study the cohort is identified by the exposure to the possible carcinogen 
over a set period of time, whereas in a case control study the group is identified by 
the disease itself. The definition of the study populations and the recruitment of 
both cases and fully matched controls are laborious and costly and therefore their 
application is limited. 

The interpretation of such studies and comparisons between studies must be 
undertaken with caution. Differences in the classification of diseases and changes 
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in classification must be taken into account, as has occurred, for example, with the 
use of the term 'papilloma of the bladder', and the introduction of the Ta and Tl 
categories of bladder tumour in the TNM system. The standards of diagnosis, 
medical treatment and reporting may vary from region to region and will change 
over periods of time. There may also be age and sex differences caused by 
population shifts over the time of the study. 

Incidence 

Age and Sex 

The incidence of bladder cancer in a population can be given as either the age­
specific rate or as the age-standardised incidence for the whole population and is 
expressed as the number of new cases per 100000 of population, per year. The 
age-specific incidence rates for the USA are similar to those of Western Europe 
and are presented in Table 1.1. Bladder cancer is extremely rare in the first two 

Table 1.1. Age·specific and age-standardised 
incidence rates for the white population of the USA 
(Cutler and Young 1975) 

30% 

20% 

10% 

0.1 0.4 0.4 

10 20 30 40 50 60 70 80 90 100 

Fig. 1.1. Relative incidence of bladder carcinoma by age at the time of first diagnosis; n=2624 
(RUTTAC 1981) 
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decades of life, and the incidence begins to rise sharply after the fifth decade oflife 
(Fig. 1.1). The male to female ratio in most western countries is approximately 
3:1. The incidence is lower in blacks in the USA as compared with whites, but 
some of these differences can be explained by the use and the standard of the 
medical services. 

Time Trends 

Data from the US National Cancer Survey show that the incidence of bladder 
cancer among white males has increased from 14.1 in 1939 to 21.3 in 1971, with a 
similar increase of 3.8 to 9.8 for black males; however, there was no increase 
among black or white females (Devesa and Silverman 1978). The Connecticut 
data (Connecticut Tumour Registry 1963-1973) also showed an increase for males 
but not females, but Morrison (1978) did find the incidence in females to be 
increasing, and this he attributed to increased cigarette smoking. There has been 
no change in the age at diagnosis in either men or women from the data collected 
before or after 1970 in the registry for urinary tract tumours at Aachen (RUTT AC 
1981). 

Demography of Bladder Cancer 

The incidence of bladder cancer varies considerably between different continents 
and countries and between different regions of a single country. The age-adjusted 
mortalities for both sexes for a number of countries are shown in Table 1.2. In 
Hawaii the incidence for Caucasians (18.7) is higher than for Japanese (11.1). 
Israelis born in the USA or Europe have a higher incidence than Israelis born in 

Table 1.2. Age-adjusted mortality for various countries by sex (Segi and Kurihara 1972) 

Country 

South Africa 
England and Wales 
Denmark 
Scotland 
Belgium 
Netherlands 
Israel 
Italy 
Canada 
USA (white) 
France 
Northern Ireland 
New Zealand 
Switzerland 
Australia 
Finland 
USA (non-white) 
Sweden 
Ireland 
Japan 

Male 

7.9 
7.6 
7.3 
7.1 
6.5 
5.9 
5.6 
5.6 
5.5 
5.1 
5.1 
4.9 
4.9 
4.9 
4.8 
4.7 
4.6 
3.9 
3.5 
2.4 

Female 

1.7 
2.0 
2.4 
2.5 
1.6 
1.7 
1.5 
1.2 
1.8 
1.7 
1.3 
1.6 
1.2 
1.4 
1.6 
1.3 
2.7 
1.4 
1.5 
1.1 

Ratio 

4.6:1 
3.8:1 

3:1 
2.8:1 

4:1 
3.5:1 
3.7:1 
4.7:1 

3:1 
3:1 

3.9:1 
3:0 
4:1 

3.5:1 
3:1 

3.6:1 
1.7:1 
2.8:1 
2.3:1 
2.2:1 
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Israel, while migrants to the USA from Italy, Poland and Sweden have a lower 
incidence than those born in the USA. The explanation of all these observations is 
uncertain, but it is likely to be complex, in view of the numerous possible 
environmental factors that may be operating. The incidence ratio of urban to rural 
populations is 2: 1 and this is probably due to the greater risks of exposure to 
industrial carcinogens (Morrison and Cole 1976). 

Aetiology-the Exogenous Factors 

Aromatic Amines (Arylamines) 

The first report by Rehn (1895) of four cases of bladder cancer occurring at a 
chemical dye works was followed by similar reports from other countries in 
Europe and from the USA. Rehn himself was able eventually to collect 23 cases of 
bladder cancer from the same chemical factory (Rehn 1904). All these reports 
were highly controversial and usually disputed by the chemical industry. The first 
experimental evidence that an aromatic amine could cause bladder tumours came 
when Hueper et al. (1938) published the results of feeding 2-naphthylamine to 
dogs and showed that this caused the development of solid and papillary 
transitional cell tumours of the bladder. These results prompted the chemical 
industry to initiate a full epidemiological survey in the industry; this was carried 
out by Case (Case et al. 1954). In his survey ofthe British chemical manufacturing 
industry he showed that those workers who were exposed to 1-naphthylamine, 2-
naphthylamine or benzidine had an increased risk of developing bladder cancer 
and that this risk was proportional to the intensity and duration of the exposure. 
He also showed that workers who were engaged in the manufacture of the dyes 
auramine and magenta had an increased risk, but he did not find that there was an 
increased risk for either the manufacture or use of aniline (Case and Pearson 
1954). It was the original theory of Rehn that the aniline was the agent responsible 
for the development of the bladder cancers, and aniline dyes have since become 
almost synonymous with occupational bladder cancer. As part of this study Case 
also showed that there was an increased risk of developing bladder cancer among 
workers in the rubber industry. This was found to coincide with the use of an 
antioxidant containing 2-naphthylamine, and again the risks were related to the 
intensity and duration of the exposure. 

As a result of this evidence the chemical industry stopped the manufacture of 
these compounds in the UK, but other industries continued to use them until the 
early 1960s. Japan was the last country to be manufacturing 2-naphthylamine, and 
this was stopped in 1972 (Ohkawa et al. 1982). 

Melick (1955) reported another carcinogen 4-aminobiphenyl (xenylamine) 
which had caused cases of bladder cancer at two factories in the USA. After 17 
years of follow-up the incidence of bladder cancer among exposed workers was 
between 16.1 % and 18.5% (Melick et al. 1971). 

Carcinogenic Aromatic Amines 

The chemicals that have been shown to be urothelial carcinogens in man (Table 
1.3) are all aromatic amines and have a similar chemical structure. They are 
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Table 1.3. Known human bladder carcinogens 

2-Naphthylamine 
Benzidine 
4-Aminobiphenyl 
Dichlorobenzidine 
Orthodianisidine 
Orthotolidine 

Phenacetin 
Chlornaphazine 
Cyclophosphamide 

absorbed through the gastrointestinal tract, respiratory mucosa and even through 
the skin. These chemicals were used in many industries in a variety of different 
preparations and with many different names; therefore, to determine if there has 
been exposure to one of these chemicals may be a complex and difficult process 
requiring expert help. 

Occupations Exposed to Aromatic Amines 

The occupations where workers have been exposed to aromatic amines are listed 
in Table 1.4. In nearly all these occupations the risks have been recognised and the 
chemicals withdrawn or strictly controlled. However, the latent period is long and 
is, on average, nearly 20 years and may extend up to 40 years. We cim therefore 
expect to continue to see cases of occupationally induced bladder cancer 
presenting for many years after the exposure to the carcinogen has ceased. 

Table 1.4. Occupations which have exposed workers 
to the known bladder carcinogens 

Chemical dye manufacture and other chemicals 
Manufacture of rubber articles (tyres, cables) 
Gas works producing coal gas 
Rodent operator 
Laboratory work 
Sewage work 
Manufacture of firelighters 
Textile printing 
Kimono painting 

There is also a number of occupations where an increased risk of developing 
bladder cancer has been observed but exposure to the known urothelial 
carcinogens has not been established. These include leather working, aluminium 
refining, hairdressing, tailoring, textiles and printing in general. 

Although the parent compounds may have all been withdrawn or strictly 
controlled, their products or closely related compounds may still be used and 
represent a continuing hazard. Of special importance are the azo dyes which are 
formed from benzidine. These may be broken down by the action of bacteria in 
the gut to release benzidine. This is the reason for the high incidence of bladder 
cancer in the Japanese kimono painters who licked their paint brushes and 
thereby ingested the azo dyes. 
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Mechanisms of Urothelial Carcinogenesis by Aromatic Amines 

The pathways by which aromatic amines are metabolised to urothelial 
carcinogens have now mostly been established and have been reviewed by Lower 
(1982). The first metabolic step occurs in the liver, where these compounds are 
either activated as urothelial carcinogens or they are inactivated. The activation of 
aromatic amines requires hydroxylation at the N- position (Radomski and Brill 
1970; Cramer et al. 1960) and the N-hydroxymetabolite is then conjugated with 
glucuronic acid, in which form it is excreted in the urine. In man and other 
mammals the aromatic amines are inactivated by the enzyme system N-acetyl 
transferase, and this enzyme system can be either a fast or a slow system. The 
ability to inactivate aromatic amines by this enzyme system and the rate at which it 
works vary from species to species; they also vary between individuals of the same 
species. This may account for the different susceptibilities of species of animals to 
the development of bladder tumours after exposure to aromatic amines, and may 
also account for the differing susceptibilities to the development of bladder cancer 
among workers exposed to aromatic amines (Cartwright et al. 1982). However, 
there is no clear correlation in man between slow acetylators and the development 
of bladder cancer. 

The conjugated N-hydroxy metabolites must be deconjugated in the urine 
before they can interact with the urothelial cells. Enzymes in the urine such as f3-
glucuronidase, which comes from the kidney and from the urothelium, can 
deconjugate and release the active carcinogen. Attempts to block the action of f3-
glucuronidase in experimentally induced tumours (Boyland et al. 1960) and in 
bladder cancer patients (Boyland et al. 1964) did not prove successful. 

In acid urine, N-hydroxylamines lose water to yield electrophilic arylnitrenium 
ions which react covalently with cellular nucleic acids (Kadlubar et al. 1978). This 
causes damage to the DNA-the essential feature of carcinogenic initiation. This 
damage may be repaired by the cell, but if this is not successfully repaired the 
alteration in the DNA may be passed on through cell divisions and thereby 
becomes accumulative and persists for the life span of the host. This damage alone 
may be enough to result in the development of a tumour, but it is more likely that 
the cells will have to undergo a further series of events which will cause them to go 
through a progression of changes that will eventually result in a malignant growth 
(see p. 16). 

Cigarette Smoking 

Many retrospective and prospective studies have shown that there is an increased 
risk for cigarette smokers of developing bladder cancer. The relative risk for a 
smoker of developing bladder cancer as compared with a non-smoker has been 
calculated by various authors to be between two and six times. The percentage of 
cases of bladder cancer that can be attributed to cigarette smoking is between 30% 
and 40% (Cole 1973; Wynder and Goldsmith 1977). Cohort studies carried out by 
Armstrong and Doll (1974) have shown that the increase in bladder cancer 
mortality in male cohorts born since 1870 can be attributed to cigarette smoking. 
This increase was only found in men over the age of 40 years, which may mean that 
it requires over 20 years of cigarette smoking to increase the mortality. Hoover 
and Cole (1971) found the same association for both sexes, for different 
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nationalities and for both urban and rural groups. The risk of developing bladder 
cancer has a dose-response relationship to cigarette smoking and probably 
requires more than 20 years' exposure. Stopping cigarette smoking reduces the 
risk, but this takes between 7 and 15 years (Wynder and Goldsmith 1977). There is 
probably no increased risk for pipe and cigar smokers. 

Analysis of cigarette smoke has shown that it contains many aromatic amines, 
including 2-naphthylamine and several nitrosamines (Hoffman et al. 1969; Hecht 
et al. 1976; Patrianakos and Hoffman 1979). Bladder tumours were produced in 
one experiment in which tobacco tar was painted on the buccal mucosa of mice 
(Holsti and Ermala 1955), but this has not been repeated. 

Very little is known about the effects of continued smoking on the clinical 
course of bladder cancer. The reason for this is that it would be virtually 
impossible to get two comparable groups of bladder cancer patients with one 
continuing to smoke and the other giving up smoking. However, in a retrospective 
report from Anthony and Thomas (1970) more deaths from bladder cancer were 
found in the group that had continued to smoke as compared with the group of 
patients that had stopped smoking when they were diagnosed as having bladder 
cancer. In view of the strong evidence for a causal relationship between cigarette 
smoking and bladder cancer, all patients who are smokers should be strongly 
advised to stop smoking when bladder cancer is diagnosed. 

Urinary Infection 

An increased incidence of bladder cancer has been reported in patients with long­
standing urinary infections, particularly when this is associated with either a 
bladder calculus or long-term catheter bladder drainage (Wynder and Goldsmith 
1977). The tumours that develop are usually squamous cell carcinomas. 
Paraplegic patients with permanent indwelling catheters ar~ a group that are 
particularly at risk. Olsen and de Vere White (1979) reported squamous cell 
carcinomas in 5 out of 100 paraplegic patients, and Kaufman et al. (1977) reported 
that 6 out of 62 paraplegic patients developed diffuse squamous cell carcinomas of 
the bladder. Five of these patients had had indwelling catheters for more than 10 
years. 

The nitrosamines are a group of compounds that have been shown from 
experimental studies to contain some of the most potent and specific urothelial 
carcinogens. Hawksworth and Hill (1971) showed that nitrosamines could be 
produced by the action of bacteria, such as Escherichia coli and Proteus species, 
from amines and nitrates in vitro. Later this was shown to occur in vivo both in 
experimental animals (Hawksworth and Hill 1974) and in man (Radomski et al. 
1978; Hicks et al. 1977). Nitrosamines are an extremely large family of 
compounds, only some of which are carcinogenic to the urothelium, and these are 
at present very difficult to analyse in the urine. Therefore screening for 
nitrosamines in the urine is impracticable. The co-carcinogenic or promoting 
action of intravesical stones or pellets has been well demonstrated in experimental 
animals (Clayson 1974; Harzmann et al. 1980). In the catheterised patient the 
initiation may therefore be the result of the production of carcinogens by the 
action of bacteria in the urine and the promotion by the chronic irritation of the 
catheter. 
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Bilharzia 

Bilharzia is endemic in many regions of Africa and Arabia, and in some of these 
areas, particularly in Egypt, there is an association with bladder cancer. In other 
areas of Africa such as Uganda and Tanzania squamous cell carcinomas of the 
bladder are common, but bilharzia is not endemic in these regions (Dodge 1962); 
in West Africa the incidence is similar in areas where bilharzia is endemic and 
where it is absent (Payet 1962). 

In the acute phase of the infestation with Schistosoma haematobium 
granulomatous polyps may develop and even form papillomatous tumours, but 
these follow a benign course and resolve with effective therapy for the bilharzia. 
When the infestation is chronic, epithelial hyperplasia, dysplasia and squamous 
metaplasia occur and eventually squamous carcinomas may develop (Morrison 
and Cole 1982). Bilharzia characteristically damages the whole bladder wall, and 
the urine in these patients is invariably infected. Hicks et al. (1977) have proposed 
that the initiation of bilharzial bladder cancer is by the formation of nitrosamines 
in the infected urine and is promoted by the chronic irritation of urothelium 
caused by the passage of the ova. They found very high levels of nitrosamines in 
the urines of a series of Egyptian patients with bladder cancer. Patients with 
bilharzia of the bladder should therefore be followed up with regular urine 
cultures (and cytology if this is practicable), and should have their bacterial 
urinary infections treated. 

Exstrophy of the Bladder 

There have been several reports of primary adenocarcinomas of the bladder 
occurring in patients with exstrophy of the bladder (Abeshouse 1943; Engel and 
Wilkinson 1970). One case of a primary adenocarcinoma of the bladder has been 
reported in a patient with epispadias, a minor variant of this anterior closure 
defect of the urinary tract (Altamura et al. 1982). The exstrophic bladder usually 
shows changes of cystitis cystica and cystitis glandularis, and in the exstrophic 
bladder these should be regarded as premalignant lesions. 

Non-nutritive Sweeteners 

The non-nutritive sweeteners saccharine and cyclamate have been in use for many 
years as food additives and artificial sweeteners and their use has increased 
markedly since the early 1960s. Whether these non-nutritive sweeteners are 
bladder carcinogens has now become a debate of major public health importance. 
Saccharine and cyclamate were first shown to produce bladder tumours when 
implanted in cholesterol pellets into the mouse urinary bladder. Then in 
prolonged feeding studies they were shown to cause a low incidence of bladder 
tumours in male rats (Price et al. 1970; Arnold et al. 1980). Several two-stage 
experiments have been performed where rats have been exposed to an initiating 
but sub-carcinogenic dose of a known bladder carcinogen such as the intravesical 
instillation of N-methyl-N-nitrosourea or after being fed on N-[4-(5-nitro-
2-furyl)-2-thiazolyl] formamide (FANFf; see p. 13). The animals that were then 
fed on saccharine or cyclamate developed a higher incidence of bladder tumours, 
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and it is therefore postulated that these non-nutritive sweeteners act as tumour 
promoters rather than initiators (Hicks et al. 1978; Cohen et al. 1979). 

There is, to date, no good evidence that the use of these non-nutritive 
sweeteners is carcinogenic to humans, and there has been no increase so far in the 
mortality from bladder cancer that can be attributed to the introduction of 
saccharine (Armstrong and Doll 1974). However, it may be too early to reach 
such a conclusion as the use of saccharine only became widespread after 1960; it 
may be that a latent period of approximately 20 years is required before any 
promoting effect on bladder cancer can manifest itself. Diabetics, who use more 
saccharine than other people, were found to have a lower, rather than a higher, 
incidence of bladder cancer (Armstrong and Doll 1974). There have been nine 
case control studies investigating the risk of developing bladder cancer amongst 
users of artificial sweeteners (IARC 1980), and nearly all these studies have shown 
no excess risk, except for the study by Howe et al. (1977), who reported a relative 
risk of 1.6, which was dose dependant. 

If there is any causal relationship between bladder cancer and non-nutritive 
sweetener consumption it is very weak and there will still be the question as to 
whether the risk of increasing calorie intake by withdrawing them will outweigh 
the advantages of a small reduction in the incidence of bladder cancer. 

Coffee Consumption 

The case control study reported by Cole (1971) suggested that there was an 
increased risk of developing bladder cancer in those who drank more than one cup 
of coffee per day. Several other studies have also suggested that there is a weak 
association between coffee drinking and bladder cancer, particularly for men 
(Weinberg et al. 1983). No dose-response relationship was found in a study by 
Morgan and Jain (1974), nor by Morrison et al. (1982) in a large case control study 
from the USA, Japan and England, which was adjusted for cigarette smoking. 
Cigarette smoking is strongly correlated with coffee drinking and this may have 
influenced the results in some of these studies. If there is an association between 
coffee drinking and bladder cancer, then it is likely to be very weak. 

Iatrogenic Causes 

Drugs 

Three drugs have been clearly associated with the development of bladder cancer 
and one of these is still regularly prescribed. 

Chlornaphazine. This drug is chemically very similar to ,8-naphthylamine and 
was used in the treatment of polycythaemia in Denmark up until 1963. Out of 61 
cases treated, 10 developed bladder cancer and a further 5 had atypical cells in 
their urine at the time of follow-up (Thiede and Christensen 1969). 

Phenacetin. This drug used to be freely available, which resulted in the habitual 
consumption of large quantities in certain communities, particularly in certain 
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areas of Sweden, Switzerland and Australia. As well as developing analgesic 
nephropathy these patients have a high incidence of urothelial carcinomas, most 
of which develop in the upper tracts. Approximately 5%-10% of patients with 
analgesic nephropathy will go on to develop urothelial carcinomas (Gonwa et al. 
1980). The induction time is again of the order of 15-20 years and probably 
requires a consumption in excess of 1 g daily. The mean age at which these 
tumours develop is lower, at 58 years, than for other chemically induced bladder 
cancers and the sex ratio is equal (Rathert et al. 1975). The active carcinogen is 
likely to be the N-hydroxy metabolite of phenacetin, which is chemically similar to 
the other aromatic amines. 

Cyclophosphamide. There have now been many reports of bladder cancers 
developing in patients who had previously been treated with cyclophosphamide 
(Pearson and Soloway 1978; Fairchild et al. 1979). Therapy with cyclophospha­
mide probably needs to be prolonged rather than intermittent, and the induction 
period may be much shorter than for other chemically induced bladder cancers. 
Cyclophosphamide is both mutagenic and teratogenic and has produced a low 
incidence of bladder tumours in experimental animals after prolonged feeding. 
Patients who have been on prolonged cyclophosphamide therapy should be kept 
under surveillance with regular urine cytology. 

Radiation 

Radiation therapy is known to induce cancers at a number of different sites, and it 
is likely that radiation therapy to the pelvis may result in bladder cancer. An 
increased incidence of bladder cancer was reported by Duncan et al. (1977) 
following pelvic irradiation for gynaecological malignancies. However, it is not 
possible to be certain that the incidence of bladder cancer in patients who have 
already developed one malignancy, particularly a gynaecological malignancy, is 
going to be the same as that of a control population. 

Endemic Nephropathy 

A high incidence of urothelial cancers has been reported from certain areas of 
Yugoslavia, Rumania, Bulgaria and Greece in association with the Balkan 
nephropathy (Petkovic et al. 1971); 90% of the tumours occur in the upper tracts 
and 10% are bilateral. These tumours are characteristically well-differentiated 
and non-invasive papillary tumours, and the majority of patients die from their 
renal failure rather than from the carcinomas. The aetiology is not clear but it 
appears to be closely related to the climatic conditions, which suggests that it 
might be caused by a saprophytic fungus which grows in the stored crops and 
produces nephrotoxic and carcinogenic mycotoxins (Sattler et al. 1977). 

Bracken Fern 

When cows feed on bracken fern (Pteridium aquilinum) they are prone to develop 
multifocal papillary transitional cell carcinomas of the urinary tract (Pamukcu et 
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al. 1976). The urothelial carcinogen in the bracken fern is not yet identified but is 
present in the cows' milk, and this has been shown to induce tumours in the 
bladder, small intestine and kidney when the milk is fed to rats (Pamukcu et al. 
1978). Bracken fern is rarely consumed by humans except in Japan, where it has 
been reported as being associated with an increased risk of developing carcinoma 
ofthe oesophagus (Hirayama 1979). 

Endogenous Factors 

There is no evidence to suggest that hereditary factors have a significant role in the 
development of bladder cancer in man. The demographic studies previously 
mentioned would all suggest that it is the environmental factors that are the most 
important. A study of cancers in twins by Harald and Hauge (1963) show no 
increased risk for the twin. 

However, much research has been done to try and identify biochemical and 
metabolic characteristics which might be associated with the development of 
bladder cancer. One that has already been discussed is the N-acetyl transferase 
system (see p. 7). Another is the metabolism of the amino acid tryptophan. 

Metabolism of Tryptophan 

Ekman and Strombeck (1947) were the first to propose that the metabolites of 
tryptophan could be bladder carcinogens. The metabolic pathways of tryptophan 
are complex, and several of the metabolites have ring structures which resemble 
the known aromatic amine urothelial carcinogens. When these metabolites were 
implanted in cholesterol pellets into the mouse urinary bladder, three of them 
were found to be carcinogenic. These were 3-hydroxykynurenic acid, 3-hydroxy­
anthranilic acid and 2-amino-3-hydroxyacetophenone. When tryptophan was fed 
alone to rats no bladder tumours developed (Rauschenbach et al. 1963), but in 
experiments where tryptophan was added to the diet of rats that were previously 
treated with a low dose of carcinogens such as 2-acetylaminofluorene (Dunning et 
al. 1950) or FANFf (Cohen et al. 1979) then the tryptophan was found to have a 
promoting effect on the growth of bladder tumours. 

In man tryptophan is nearly all metabolised to carbon dioxide and water, with 
only 2% being excreted in the urine as its metabolites. Tryptophan metabolites 
can be absorbed through the bladder mucosa. Pyridoxine (vitamin B6) is required 
for the metabolism of tryptophan, and in pyridoxine deficiency the quantity of 
abnormal metabolites excreted in the urine rises to 27% (Yess et al. 1964). An 
increased excretion of tryptophan metabolites has been reported in a number of 
disease states, including prostatic cancer, chronic urinary infection, rheumatoid 
arthritis, lupus erythematosis, scleroderma and porphyria and in pregnancy. 

There have also been several studies that have shown an increase in the 
abnormal tryptophan metabolites in the urine of patients with bladder cancer 
(Boyland et al. 1956; Brown et al. 1960; Price et al. 1965) but other case control 
studies have failed to confirm this (Friedlander and Morrison 1981). In order to 
accentuate the difference between those that have normal and abnormal 
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tryptophan metabolism a loading dose of 2 g of tryptophan may be given and the 
urine collected over the next 24 h. 

The effects of pyridoxine therapy on the course of superficial bladder cancer has 
been reported by Byar and Blackard (1977), who were unable to show that 
pyridoxine therapy influenced the recurrence rate in patients with superficial 
bladder cancer; however, these patients were not stratified according to whether 
they had abnormal tryptophan metabolism or not. There is therefore no clear 
evidence that abnormal tryptophan metabolites play a significant role in the 
development of bladder cancer or that pyridoxine therapy has a place in its 
management. 

Experimental Bladder Carcinogenesis 

Many chemicals have been shown to be capable of producing bladder tumours in 
experimental animals (Clayson and Cooper 1970) but only a few of these have 
been useful in developing animal model systems to study urothelial carcinogene­
sis. The lines of investigation have now broadened out from the simple 
identification of bladder carcinogens into the study of the mechanisms of bladder 
carcinogenesis and also to the development of animal model systems for 
evaluating various therapeutic modalities. The success of these animal model 
systems has been due to the identification of specific urothelial carcinogens which 
can produce a 100% yield of bladder tumours which are dose dependant. The 
tumours produced resemble the human tumours histologically, though the 
interpretation of the early changes is difficult and the histological criteria for 
classifying the various tumours are not standardised. These models all have sub­
carcinogenic doses and require prolonged or repeated exposures to the 
carcinogens to produce tumours. This has made possible the study of the stages of 
carcinogenesis and, in particular, the study of the mechanisms of tumour 
promotion. The three most widely used models will be described, as experiments 
with these models are often quoted in the literature. 

N-[4-(5-nitro-2-furyl)-2-thiazolyIJformamide (FANFT). This compound is a 
nitrofuran which has produced bladder tumours in a wide variety of animal species 
and is a specific bladder carcinogen. The F ANFT is administered usually as 0.1 % 
or 0.2% of the diet. The production of bladder tumours in 100% of animals 
depends on having a sufficient concentration in the diet and feeding the animals 
for long enough. When rats are fed 0.2% FANFT for 12 weeks 100% will develop 
bladder tumours; if feeding is stopped at 6 weeks then the incidence of tumours 
approaches zero (Arai et al. 1983). The longer the FANFT is administered the 
more rapidly do the tumours appear. FANFT requires metabolic activation, but 
its metabolic pathways have not been fully determined. In many respects the 
F ANFT model is the best model to work with as the dose and exposure can be 
controlled, the response is predictable, the tumours resemble closely the human 
tumours and their pathogenesis and they are transplantable (Erturk et al. 1969). 
However, it does have the major disadvantages of dietary carcinogens which are 
the environmental hazard and the expense of containing this hazard. 
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Butyl-(4-hydroxybutyl)-nitrosamine (BBN). This is one of several nitrosamines 
that are urothelial carcinogens in rodents. Like FANFT it is a very potent and 
specific bladder carcinogen and has a marked dose response (Ito et al. 1969). BBN 
is either given in the drinking water or it can be given more safely and precisely by 
repeated doses via a gastric tube. Administration must be for a similar period to 
FANFT for tumours to develop. BBN is metabolised to the carboxy-propyl 
derivative, which is probably the ultimate carcinogen. 

N-methyl-N-nitrosourea (MNU) . This is an extremely potent carcinogen which 
is carcinogenic to many tissues to which it is directly exposed . It requires no 
metabolic activation and is very unstable. To produce bladder tumours it is 
instilled directly into the bladder. The MNU is very cytotoxic to the bladder and 
the tumours frequently show squamous metaplasia. A single dose produces very 
few tumours and multiple instillations are required to give a 100% incidence of 
tumours . Because of its instability MNU is difficult to work with but is much safer 
than other compounds as it can so readily be decomposed. 

Morphological Development of Experimental Bladder Tumours 

The urothelium is highly specialised and adapted to its role of forming a barrier to 
urine and to accommodating large changes in both the volume of the bladder and 
the tonicity of the urine. One of the characteristic features of urothelium is the 
asymmetric unit membrane of the luminal surface of the superficial layer of cells 
(the umbrella cells; Fig. 1.2). The cell turnover of the urothelium is extremely 
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slow, of the order of 200 days, but it is capable of very rapid proliferation in 
response to injury. 

The initial response following exposure to a carcinogen is a widespread 
proliferation which results in hyperplasia. This is usually reversible if the 
carcinogen is withdrawn at a very early stage, but cancer may develop following a 
single exposure to a carcinogen after a long latent period. If exposure continues, 
then these hyperplastic lesions become nodular, the subepithelial capillaries 
proliferate and papillary processes develop. At the time that this process has 
become irreversible, certain morphological changes occur in the cell surface 
ultrastructure. The surface layer loses its orderly ridged appearance and becomes 
covered with pleomorphic microvilli (Fig. 1.3). These microvilli can also be found 
on benign reversible lesions as well and are not pathognomonic of tumour 
formation. The papillary tumours continue to proliferate even if the carcinogen is 
withdrawn, but invasion occurs at a late stage and metastases in all model systems 
are very rare, probably because the animals die of the local complications of their 
tumours or else they are sacrificed first. The classification of these early 
proliferative lesions is difficult and there is no general agreement yet. 

Multistage Urothelial Carcinogenesis 

The first experiments on staged carcinogenesis were carried out on rodent skin 
tumours (Berenblum 1941). These experiments first showed that if the exposure 
to the initiating carcinogen was short, then no tumours would develop, but if the 
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exposure was prolonged or was followed by another agent, not itself a carcinogen, 
then tumours would develop. The order in which the carcinogen and the promoter 
are applied is important, but the time interval between the carcinogen exposure 
and the promoter does not matter, implying that the changes induced by the 
carcinogen are irreversible. The promotion phase has been further divided into 
the phase of conversion, where something more than mere proliferation of the 
target tissue is required after initiation, and a phase of propagation, where only a 
substance that increases cell proliferation is required (Boutwell 1964; Slaga et al. 
1980). 

Multistage carcinogenesis experiments have now been performed in the urinary 
bladder as a result of the development of the above animal models where a sub­
carcinogenic initiating dose can be given and followed by administration of 
substances suspected of being promoters. Many experiments have now been 
performed using the carcinogens F ANFr, BBN, MNU and 2-acetylamino­
fluorene and demonstrating that saccharine, cyclamate, tryptophan and phe­
nacetin can act as tumour promoters (Dunning et al. 1950; Hicks 1980; Cohen 
1983). Stones and foreign bodies in the bladder also have a tumour-promoting 
effect (Chapman et al. 1973). 

The role of urine itself in bladder carcinogenesis has now come under scrutiny. 
At first it was thought that the urine acted only as a carrier for the carcinogens, but 
the experiments of Rowland et al. (1980) and Oyasu et al. (1981) have shown that 
urine may have a more direct role and may act as a promoter. If the urine of rats 
was diverted from the bladder by performing a ureterosigmoid diversion after it 
had been exposed to an initiating dose of F ANFT, then the incidence of tumours 
fell from 8 out of 19 in the controls to 1 of 18 with the diversion (Rowland et al. 
1980). If the bladder was transplanted heterotopically into syngeneic rats after the 
donor rats had been given an initiating dose of BBN then subsequent treatment of 
the transplanted bladders with rat urine promoted tumour growth, whereas 
repeated treatment with saline did not (Oyasu et al. 1981). The nature of the 
promoting agents in the urine has yet to be identified. 

A further question of clinical relevance is whether the proliferative response to 
non-specific trauma to the urothelium can cause the propagation of tumours. In 
endoscopic surgery not only is the resection or diathermy causing trauma to the 
urothelium, but the use of hypotonic cystoscopy fluids are also toxic and cause an 
increase in cell turnover (Weinstein et al. 1979). Several experiments have now 
shown that the proliferative responses caused by urothelial injury by freezing, 
diathermy, catheterisation and cystoscopy fluids can all have a propagating effect 
on bladder tumour growth in animal models (Murasaki and Cohen 1981, Cohen 
1983; Walzer et al. 1983; Wallace et al. 1984). Further work is needed to establish 
the role of epithelial injury in bladder carcinogenesis and to determine its clinical 
relevance. 

Repeated instillations of the intravesical chemotherapy agents mitomycin C, 
Adriamycin and cis-platinum have all resulted in urothelial proliferations with 
papillary tumour formation. When Adriamycin was instilled every third day for 30 
days, 5 out of 29 rats developed tumours, 3 of which were invading the lamina 
propria and were also associated with areas of carcinoma in situ (Rubben et al. 
1983). These lesions took 6 months to develop from the last instillation. Thus the 
repeated exposure to certain cytotoxic agents may itself be carcinogenic, provided 
that the exposure is repeated often enough and the animal followed for a long 
enough period. 
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Oncogenes 

Very few human tumours are associated with a possible viral aetiology and there is 
as yet no sound evidence that bladder cancer is caused by a virus. However, in 
animals there are several tumours that are caused by viruses. It has been the 
recent advances in the high technology of molecular biology that have opened up 
the field of research into these viral tumours and the spectacular results that have 
been produced may now be converging to give us a clearer understanding of the 
molecular events involved in human carcinogenesis. 

Many of the viruses that cause cancer in animals have been shown to contain 
genes which will cause the morphological transformation of a culture of mouse 
cells and these will cause tumours to grow if innoculated back into the mouse. The 
genes that are responsible for the oncogenic properties of the virus-the 
oncogenes-are not related to the normal viral genes. The oncogenes from many 
viruses have now been isolated and cloned in bacteria and found to be 
homologous to genes that are present in normal vertebrate cells (Duesberg 1983). 
This has immediately raised many important questions as to what are the normal 
function of these genes, what is their role in human cancer and whether they are 
indentical to the viral oncogenes. 

The DNA from many human tumours has now been studied to see if they also 
contain oncogenes. The technique used takes the DNA from a cell culture of a 
human tumour and divides it into gene-sized portions which are then transfected 
onto cell cultures of mouse cells that are highly susceptible to transfection with 
DNA. The cells may then become transformed and, ifinnoculated back into mice, 
tumours will grow. The genes that cause this transformation have been found in 
approximately 10% of the human tumours tested and they have all been shown to 
be homologues of the various viral oncogenes. These human oncogenes may play 
a role in carcinogenesis because they contain mutations or because they have 
increased transcription. One of these from a human bladder cancer cell line (T24) 
has been isolated by molecular cloning techniques and had its base sequence 
decoded. This was found to contain a single point mutation in the protein coding 
sequence that substituted a thymidine for a guanine (Reddy et al. 1982; Tabin et 
al. 1982). 

It is probably of little relevance to urologists that it was a bladder cancer cell 
line, but the real importance of these results may lie in what these experiments are 
beginning to reveal about the molecular events in malignant transformation. The 
transformation of cells in culture can only be done with highly abnormal cells, 
such as the NIH 3T3 cell line, which can perhaps be regarded as having already 
undergone the initial stages of carcinogenesis. More recent experiments have 
shown that transformation may be effected in two stages by using two oncogenes, 
the first of which brings about an 'immortalising' change in an ordinary cell culture 
and which then allows the other oncogene to cause malignant transformation. 
This may be an analogous process to the multistage carcinogenesis experiments 
previously described. 

Molecular biology is a field that is rapidly developing and it is hoped that the 
initial exciting results give ground for optimism that we may be on the threshold of 
a new era of understanding of the mechanisms of carcinogenesis. 
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Chapter 2 

The Histopathology of Bladder Cancer 

1. N. Webb 

Introduction 

How patients with bladder cancer are managed depends to a great extent on the 
nature and degree of spread of the neoplasm; the surgical pathologist, therefore, 
has a crucial role to play in determining the most appropriate treatment in this 
group of conditions. The classification of tumours in clinical practice is based on 
the identification of histological type, the degree of differentiation that the 
tumour exhibits, i.e. its grade, and thirdly the extent of the tumour-that is to say 
its category or stage. The wide adoption of the World Health Organisation 
(WHO) Classification for the typing of tumours (Mostofi et al. 1973) and the 
Union Internationale Contre Ie Cancer Classification (VICC 1978; see also Table 
6.1, p. 119) has greatly facilitated the exchange of information, not only between 
surgeons, clinical oncologists and pathologists, but also between treatment 
centres throughout the world. This means that it is possible to make valid 
comparisons of the results of various treatment schedules, which should lead to a 
steady improvement and refining of the management of this difficult form of 
cancer. What one is aiming to achieve is to base decisions about treatment on 
rational and objective criteria. In the case of bladder cancer-a disease of 
infinitely variable manifestations-it is especially important that one adheres to 
these complementary, internationally recognised systems of classification. 

However, for the pathologist, it is not sufficient to be content simply with 
classifying disease processes, no matter how precise these may be. On the 
contrary, it is necessary to attempt to understand how the lesions under 
consideration develop, their pathogenesis in the broad sense. To this end this 
chapter will consider bladder cancer not only from the point of view of 
pathological classification but will also review the problem of the development or 
evolution of the neoplastic lesion in so far as it is understood at the present time. 
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The Normal Urothelium 

By far the commonest type of bladder cancer is the urothelial carcinoma, derived 
from the transitional cell epithelium or urothelium. (The terms 'transitional cell 
epithelium' and 'urothelium' are used synonymously in this chapter). The 
urothelium is a specialised epithelium forming the lining of the calices, renal 
pelvis, ureters, bladder and upper urethra. It is a type of epithelium adapted to an 
organ which constantly expands and contracts. It consists of an epithelium three 
or four to six cell layers thick (Fig. 2.1); the surface layer is composed of 
specialised umbrella cells with polyploid nuclei. The cytoplasmic processes of 
these umbrella cells extend to cover several cells of the layer immediately 
beneath. Ultrastructural studies reveal a number of special features in these 
surface cells, namely the surface has a unique angular contour formed by rigid 
plaque regions in the surface membrane. The membrane in the plaque region is 12 
nm thick, as opposed to the membrane elsewhere, which measures 8 nm thick. 
Scanning electron microscopy emphasises this remarkable surface arrangement of 
rigid plaques and flexible interplaque areas. The cytoplasm of these cells contains 
elongated vesicular structures which may represent a reserve of cell membrane 
material (Hicks and Chowaniec 1978). 

There are a number of epithelial variants commonly found in normal bladders. 
Wiener et al. (1979) have investigated their incidence in apparently normal 
bladders. These normal variants consist of von Brunn's nests, cystitis glandularis 
and a 'vaginal' type of non-keratinising squamous epithelium. Von Brunn's nests 
are most commonly found in the trigone of the bladder and consist of solid buds of 
urothelium which protrude into the lamina propria (Fig. 2.2). These buds may 

--
Fig. 2.1. Normal urothelium. x 500 
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develop lumina which may come to be lined by columnar epithelium (Fig. 2.3). 
The lumen may contain mucinous materiaL These may develop into the full-

Fig. 2.3. Bladder mucosa, von Brunn's nests with central lumen lined by columnar mucin·secreting 
epithelium. x 160 
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Table 2.1. Frequency of epithelial variants in 100 normal 
bladders, 61 males, 39 females (after Wiener et al. 1979) 

Epithelial variants Male Female 

von Brunn's nests 53 36 
Cystitis glandularis 32 28 
Vaginal type (squamous) 3 19 
None 6 1 

blown cystitis glandularis. The third type of epithelial variant, also most 
commonly found in the trigone, is the vaginal type of squamous epithelium­
usually but not exclusively found in females. The studies of Wiener et al. (1979) 
have shown that the great majority of normal bladders contain one or other of 
these epithelial types (Table 2.1). There is no reason to suppose that they 
represent in any way a preneoplastic state. Nor can they, strictly speaking, be 
regarded as metaplastic processes. 

Urothelial Carcinoma 

These are by far the commonest type of bladder tumour, although in certain parts 
of the world, notably Egypt, there is a high incidence of squamous carcinoma of 
the bladder (EI-Bolkainy and Chu 1981). This peculiar geographic incidence has 
been ascribed to schistosomiasis of the bladder, which is endemic in Egypt (and in 
other parts of Africa). However, the precise relationship of schistosomiasis to 
bladder cancer is not clearly defined and it is likely that there is an interplay of a 
number of factors such as chronic bacterial cystitis, calculus formation, the 
formation of chemical carcinogens and vitamin A deficiency (VICC 1981). 

Growth Pattern 

Vrothelial carcinomas account for approximately 90%-95% of bladder tumours 
(Koss 1979). The majority of these are papillary when first seen, variously 
estimated at between 64% and 80% to 90% of urothelial carcinomas (VICC 
1981). Broadly speaking one may subdivide urothelial tumours into superficial 
papillary tumours-usually of low grade-and solid infiltrating tumours. These 
solid infiltrating tumours are aggressive carcinomas liable to invade deeply and to 
metastasise via lymphatics and blood stream. This is in marked contrast to the 
superficial tumours of low grade which may show no evidence of invasion over a 
long period of time-the lesions being controlled by repeated fulguration or 
electroresection. This type of disease is characterised by a tendency for the 
papillary tumours to recur. This may be re-emergence of a similar papillary lesion 
at the same site, or else emergence of a new papillary tumour at another site within 
the bladder. Multiple papillary tumours may emerge concurrently or consecutive­
ly, so that the bladder mucosa may come to be covered by widespread papillary 
tumours which can no longer be controlled by simple methods. These tumours 
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may take on more aggressive characteristics, i.e. develop into a higher grade and 
invade the bladder wall. 

Morbidity and prognosis in this group of tumours is to a great extent dependent 
on (1) the grade of the tumour, and (2) the extent of invasion-its category. These 
are largely interdependent properties, in that the high-grade carcinomas are more 
aggressive in their behaviour and the great majority are likely to be invasive­
perhaps deeply invasive-early in the clinical history (Friedell et al. 1976), 
whereas, as stated above, the low-grade papillary tumour is unlikely to show any 
invasion. These forms of bladder tumour are common to both the occupational 
and the sporadic disease (Foulds 1975). 

Grading 

Urothelial carcinomas are further classified according to the degree of cellular 
anaplasia, i.e. the grade of the tumour. This system I.epends predominantly on 
cytological features, namely loss of polarity, variation in shape and size of cells, 
crowding of cells, nuclear changes such as hyperchromatism, large nuclei, 
prominent nucleoli and numerous mitotic figures. Grade 1 tumours are those 
which show the least degree of atypia, whilst Grade 3 tumours show these altered 
cytological features in their most pronounced degree. Grade 2 tumours are 
intermediate in their cytological abnormalities. Table 2.2 summarises the main 
features for the three grades which are depicted in Figs. 2.4-2.6. 

The grade of the tumour not only correlates with the degree of invasiveness but 
also, as might be expected, the natural history and prognosis. Few Grade 1 
tumours are invasive-probably less than lO%-and if invasive at all appear to 
push or expand into the adjacent lamina propria rather than exhibiting true 
infiltrative growth. Approximately 50% of Grade 2 tumours are likely to be 
invasive when first diagnosed, whilst the great majority of Grade 3 tumours are 
frankly invasive when first seen (Friedell et al. 1976). There is a correlation 
between grade or invasiveness and prognosis, as shown by Gilbert et al. (1978), 
who related 5-year survival to the grade of bladder tumour when first diagnosed. 
The overall 5-year mortality was 26%, but as many as 60% of the patients with 

Table 2.2. Morphology of urothelial carcinomas (transitional cell carcinoma) 

Grade 

Features 2 3 

Increased cell layers Variable Variable Prominent 
Superficial cells Variable Absent Absent 
'Clear' cytoplasm Often Often Absent 

absent absent 
Cell size Increased Increased Greatly 

increased 
Pleomorphism Slight Moderate Marked 
Nuclear polarisation Slightly Abnormal Absent 

abnormal 
Hyperchromatism Slight Moderate Marked 
Mitoses Uncommon Common Prominent 
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Fig. 2.4. Papillary urothelial (TC) carcinoma, Grade 1. x 320 

Fig. 2.5. Papillary urothelial carcinoma, Grade 2. x 320 
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Fig. 2.6a, b. Papillary and solid urothelial carcinoma, Grade 3. a x 320; b x 500 
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Grade 3 tumours died of their disease by 5 years. The picture with Grade 1 
tumours is very different; only 6% died of the disease at 5 years. 

It is rather difficult to assess the relative proportions of urothelial carcinomas 
falling into these three grades, but recent studies suggest that the three grades of 
tumour are more or less equally distributed amongst patients with urothelial 
carcinomas (Chisholm et al. 1980). However, it has to be admitted that the criteria 
for placing a tumour into a particular grade are somewhat subjective, and even 
experienced pathologists may have difficulty in allocating a tumour to a particular 
grade. In practice we rarely make a diagnosis ofurothelial papilloma (i.e. a Grade 
o tumour), but others clearly make this diagnosis much more frequently. This is 
probably an indication that the papillomas of some reports are equivalent to the 
Grade 1 papillary urothelial carcinomas of others, e.g. see the report of Makinen 
et al. (1978). 

Development of Urothelial Carcinoma 

Much of the current interest in research into bladder cancer is concerned with the 
development of these tumours, or their cytogenesis, from the earliest preneoplas­
tic changes to the fully developed invasive carcinoma. This field of research 
extends back many years, e.g. to the pioneer work of Melicow (1952), who 
described carcinoma in situ changes associated with bladder cancer, Melamed et 
al. (1966), who mapped the urinary bladder in a case of carcinoma in situ, the 
important studies of Koss (Koss et al. 1974, 1977), who extended the work of 
Melamed, and of Farrow et al. (1976). These authors emphasised the importance 
of a preneoplastic field change in the urothelium. This field change has also been 
studied by means of giant sections of whole bladders (Soto et al. 1977) and 
multiple random mucosal biopsies (Soloway et al. 1978; Wallace et al. 1979). 

From the experience gained from these and similar studies a variety of 
abnormal changes have been described in the bladder urothelium, namely (1) 
simple hyperplasia, (2) dysplasia-sometimes referred to as atypical hyperplasia 
-and (3) carcinoma in situ. These are depicted in Figs. 2.7-2.9. Hyperplasia may 
be defined as urothelium showing an increased number of its component layers 
but without cellular atypia. Dysplasia, which is customarily classified into mild, 
moderate or severe types, shows atypia of the epithelial cells with irregularity of 
shape and size of cells, and hyperchromicity of nuclei with some loss of 
orientation. Carcinoma in situ, irrespective of the number of cell layers, is a 
condition in which the epithelial cells have the features of malignancy of high 
grade, i.e. cytologically it corresponds to a Grade 3 lesion. It is questionable if it is 
possible to make any clear distinction between severe dysplasia and carcinoma in 
situ (Murphy and Soloway 1982). For further descriptions of these epithelial 
changes the reader is referred to the work of Koss (1975, 1979) and the papers by 
Friedell et al. (1980) and Utz et al. (1980). 

There has been an assumption that these epithelial changes represent a 
progression which leads ultimately to invasive carcinoma. This view seems to be 
based on a number of observations which may be summarised as follows: 
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Fig. 2.7. Urothelial hyperplasia (simple) . x 320 

Fig. 2.8. Urothelial dysplasia. x 500 



a 

b 
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Fig. 2.9a, b. Urothelium with carcinoma in situ. a Reduced number of cell layers; b increased 
number of cell layers. Both x 500 
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1. All three types of change are frequently present in the same bladder which 
bears a carcinoma (Koss 1979). 

2. There is no sharp distinction between these presumed preneoplastic changes. 
3. An analogy has been drawn with the dysplasia/carcinoma in situ sequence in 

the uterine cervix (Murphy and Soloway 1982). 
4. An analysis of the changes in the urothelium of experimentally induced cancers 

in laboratory animals in which sequential changes in the epithelium have been 
observed from preneoplastic states to frankly invasive tumours (Murphy and 
Irving 1981). 

5. The same histological and cytological changes have been followed in humans. 

Koss and his associates (1969) studied a group of workers exposed to a potent 
bladder carcinogen (4-aminobiphenyl). These patients were followed over a 
number of years and it was shown that cancer cells could be detected in the urine 
before any visible tumour was demonstrable in the bladder. Subsequently it was 
shown that these patients had the changes of carcinoma in situ, and some of these 
went on to invasive carcinoma; the duration of carcinoma in situ before invasive 
carcinoma supervened had a median of 26-33 months, with a maximum of 67 
months. Earlier, Eisenberg et at. (1960) had also described abnormal changes in 
bladder urothelium including hyperplasia and carcinoma in situ in cases of bladder 
carcinoma. They interpreted their observlltions with caution and refrained from 
implying that there was a sequence of progressive changes. Rather they suggested 
that these various epithelial changes might represent different responses to the 
initiating agent. In this study three distinct changes were noted in the bladder: (1) 
atypical hyperplasia, (2) papillary hyperplasia and (3) carcinoma in situ, or intra­
epithelial hyperpla~ia with atypia. They were able to show that patients without 
these atypical changes made satisfactory progress. In those patients with these 
abnormal changes it was otherwise, in that they identified a group with epithelial 
atypia whose average survival was no more than 3 years. In a more recent and 
somewhat similar study Althausen et at. (1976) showed that in tumours of low 
grade where the peripheral urothelium was abnormal--dysplasia or carcinoma in 
situ-the disease was likely to progress to invasive carcinoma within 5 years. If, on 
the other hand, the peripheral urothelium was normal, a progression to invasive 
carcinoma was unlikely. 

To what extent and at what point any or all of these changes are reversible is a 
matter of debate at the present time. Recent studies using intravesical cytotoxic 
drugs in experimentally induced bladder cancer in rodents would seem to show 
that while the carcinoma in situ of the urothelium may be at least temporarily 
eradicated there is no evidence to date that they reverse the process (Murphy and 
Soloway 1980; Murphyet al. 1981). The interest which has been focused on these 
presumed preneoplastic states and the clear evidence of a field change in the 
urothelium has provided an explanation for the observation that bladder cancers 
may be multiple and that they tend to recur or new tumours to develop at new 
sites. Nevertheless, it might be premature to dismiss wholly the possibility that 
some bladder carcinomas may form by implantation either at sites of injury or 
ulceration or even at sites where the urothelium is intact. There is some recent 
experimental evidence that implantation of tumours--even in intact mucosa -
could explain the development of some cases of multiple tumour formation (see 
Chap. 8, pp. 165-167). 
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Metaplasia in Bladder Epithelium 

In the previous section abnormalities of the urothelium have been described 
which may be considered to be preneoplastic states and which may ultimately 
develop into invasive urothelial carcinomas. There is, however, another group of 
epithelial changes of pathological significance which may be associated with other 
types of bladder carcinoma. These are the metaplastic changes, which need to be 
distinguished from normal variant forms of urothelium discussed at the beginning 
ofthis chapter (von Brunn's nests, cystitis glandularis, and vaginal-type squamous 
epithelium). 

The metaplastic changes which will be considered are squamous metaplasia, 
glandular metaplasia and nephrogenic adenoma. These require some words of 
explanation in order to distinguish them from the normal variants found in the 
bladder mucosa. 

Squamous metaplasia is a change to a keratinising squamous epithelium or 
epidermoid type of epithelium quite distinct from the glycogen-rich 'vaginal' type 
of squamous epithelium previously described. This type of metaplasia is 
commonly found in association with squamous carcinoma. It is typically seen in 
the bladder carcinoma associated with bilharzial infection (schistosomiasis). 

Glandular metaplasia is a metaplastic change in which the normal mucosa is 
replaced by a mucin-secreting columnar type of epithelium with gland 
formation resembling that of the large intestine. In the author's opinion it is 
best to reserve the term glandular metaplasia for this type of mucosa and not to 
confuse it with cystitis glandularis or cystitis cystica, which, as already 
described, are normal mucosal variants and not truly metaplastic changes. 
Glandular metaplasia is seen, perhaps at its most florid, in ectopia vesicae 
(Abeshouse 1943). Glandular metaplasia is also seen in bilharzial infection of 
the bladder (Ishak et al. 1967). 

The nephrogenic adenoma is a lesion which is almost certainly not truly 
neoplastic and may well represent a special type of metaplastic change with a 
reversion to an epithelium which reflects its embryonic origin. In this connection it 
is relevant to recall the embryological derivation of the bladder, which, although 
derived from the cloaca of the hindgut, which is of endodermal origin, receives a 
contribution from the mesonephros which goes to form the trigone (Hamilton et 
al. 1972). It could well be that the nephrogenic type of epithelium occasionally 
found in the bladder is a metaplastic reversion to a type of epithelium derived 
from Wolffian duct or mesonephros. Against this view it might be argued that 
nephrogenic adenomas are not necessarily confined to the trigone or base of the 
bladder. 

In addition to epithelial metaplasia it is known that the stroma of the bladder is 
capable of metaplastic change into an osseous or chondroid type of matrix. This 
has been observed in humans, e.g. the bony metaplasia of the stroma of urothelial 
carcinomas (Pang 1958), and in experimental conditions in which autografts of 
bladder epithelium have been shown to induce a bony metaplasia in the adjacent 
stroma (Constance 1954). 

Having described the various pathological forms of metaplasia one may 
logically proceed to consider those types of bladder carcinoma with which they are 
commonly associated. 
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Carcinoma of the Bladder in Schistosomiasis, Ectopia 
Vesicae and Bladder Diverticula 

Schistosomiasis 

The pathological changes in the cancerous bladder associated with urinary 
bilharziasis are well documented. In Egypt, where bladder cancer is the major 
oncological problem (EI-Bolkainy et al. 1981a, b), bilharziasis is endemic, and a 
clear association between the bladder infestation and bladder cancer is generally 
accepted. Certain generalisations may be made about these tumours, which differ 
significantly from bladder cancer in most other countries, e.g. Europe and North 
America: There is a great preponderance of male patients with a male to female 
ratio of between 4 and 7 to 1. It tends to affect younger people, with an average 
age less than 50 years. Squamous carcinoma is the commonest type of cancer. The 
tumours are often solitary, fungating masses which tend to remain localised to the 
pelvis. Metaplastic changes in the non-tumourous parts of the mucosa are 
common. Table 2.3 summarises the findings of the tumour types in bilharzial­
infected bladders, taken from a number of reports. These confirm the 
preponderance of squamous carcinoma. 

Table 2.3. Tumour types in bilharzial-infected bladders 

References No. of Tumour types 
cases 

S U A Other 

Dimette et al. (1956) 90 50 33 6 1 
Ishak et al. (1967) 91 49 35 4 3 
El-Bolkainy et al. (1972) 229 152 54 19 4 
Khagafy et al. (1972) 86 66 18 2 0 
El-Said et aI. (1979) 420 286 71 36 27 

Total 916 603 211 67 35 

S, squamous carcinoma; U, urothelial carcinoma; A, adenocarcinoma 

Associated metaplasia is very common in bilharzial-associated bladder cancer. 
In one report (Ishak et al. 1967) 74 out of 91 cases had metaplastic changes­
usually keratinising squamous epithelium. Glandular metaplasia, however, is also 
common. Squamous carcinoma is associated with metaplasia in the great majority 
of cases. Transitional cell carcinomas are less commonly associated with 
metaplastic changes. Khagafy et al. (1972) have analysed these metaplastic 
changes in a series of 86 cases (Table 2.4). 

It has been suggested that the schistosomal infections determine the type of 
bladder cancer, and EI-Bolkainy et al. (1981a) have analysed a series of bladder 
tumours, first those with schistosomal ova present, and second those without 
schistosomal ova. Out of 1095 cases 82% had the schistosomal ova present in the 
bladder. Those patients tended to be younger and there was a greater 
preponderance of well-differentiated squamous carcinomas. No significant 
difference in the stage of the tumours could be detected in the two groups. 
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Table 2.4. Mucosal lesions in relation to type of bladder carcinoma (86 cases) in bilharzial bladder 
cancer (after Khagafy et al. 1972) 

Tumour No. Squamous metaplasia Glandular metaplasia 

Squamous carcinoma 66 54 35 
Urothelial carcinoma 18 3 8 
Adenocarcinoma 2 2 

Total no. 86 57 45 

Although these studies have tended to focus attention on the high incidence of 
squamous carcinoma, the relative frequency of adenocarcinoma is also 
particularly noteworthy when one views this against the rarity of adenocarcino­
mas of the bladder generally. The high incidence of glandular metaplasia in 
bilharzial bladders may well be a relevant factor in determining the type of 
bladder tumour. Within the group of squamous carcinomas Egyptian workers 
have emphasised a verrucous form which is practically never met with in other 
circumstances (EI-Bolkainy et al. 1981b). 

Ectopia Vesicae 

Ectopia vesicae is a rare congenital malformation predominantly affecting males 
and characterised by a defect in the anterior abdominal wall, the symphysis pubis 
and the anterior bladder wall (Ballantyne 1904). The condition may be associated 
with intestinal openings into the bladder. 

The exposed bladder mucosa is subject to trauma and chronic infection and is 
liable to undergo both squamous and glandular metaplasia. Abeshouse (1943) 
reviewed the literature of cases of carcinoma associated with ectopia vesicae. He 
found that tumours usually arose at the apex of the superior aspect of the bladder, 
with only a few originating in the trigone. The majority of reported cases were 
adenocarcinomas, in striking contrast to the rarity of adenocarcinomas in the 
normal population. The other types of tumour were squamous carcinomas. Of 
Abeshouse's 27 tumour cases 21 were adenocarcinomas. 

Bladder Carcinoma and Bladder Diverticula 

The association of bladder carcinoma and bladder diverticula has been 
investigated by Knappenberger et al. (1960) from a series of 1805 adult patients 
with bladder carcinoma and 425 patients with bladder diverticula. In 18 cases the 
primary carcinoma arose in the diverticulum (4%). In addition, 11 patients had 
diverticula and a tumour, the tumour occurring elsewhere in the bladder. Of these 
18 cases 14 were urothelial carcinomas. Only two squamous carcinomas were 
found. This is at some variance with statements that squamous carcinoma is the 
usual type of carcinoma in bladder diverticula. Kretschmer (1940) made a detailed 
study of 236 cases of bladder diverticula. He described four cases in which there 
was an associated bladder carcinoma; three of these were papillary carcinomas 
and one was squamous. 
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The Incidence of Squamous Carcinoma and Adenocarcinoma in Europe 
and North America 
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The strikingly high incidence of squamous carcinoma of the bladder in 
schistosomiasis is in marked contrast to the incidence of this type of bladder 
cancer in Europe and North America, where the incidence is less than 5% of all 
tumours. By definition these are purely of squamous type, i.e. they do not have a 
urothelial or glandular component. There may be associated squamous 
metaplasia of the urothelium, and the tumour may develop on the basis of long­
standing bacterial cystitis or calculus formation (see Chap. 1, p. 8). 

The predominance of adenocarcinoma of the bladder in ectopia vesicae is 
equally striking since they are very rare neoplasms, accounting for less than 1 % of 
bladder cancers in most series. Apart from the association with ectopia vesicae, 
adenocarcinomas might arise from urachal remnants at the bladder vault, or from 
foci of cystitis glandularis-usually in the trigone. Although it is possible that such 
tumours could arise from foci of cystitis glandularis, this is not to imply that these 
epithelial changes predispose to the neoplastic state. Adenocarcinomas of 
bladder may be mucin secreting, in which case they may be difficult to distinguish 
from secondary adenocarcinomas, e.g. of bowel invading the bladder wall. These 
rare primary bladder tumours may also be difficult to distinguish from secondary 
spread from ovarian carcinomas. In the male with infiltration of the bladder base 
one has to distinguish a primary prostatic carcinoma from one arising in bladder 

Fig. 2.10. Carcinoma of bladder. Mixed pattern of adenocarcinoma and urothelial carcinoma. 
Intimately admixed in this field. x 320 
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mucosa. Points of distinction include the clinical state of the prostate, the serum 
acid phosphatase and the specific staining of tissue sections for acid phosphatase 
by the immunoperoxidase method, in order to distinguish a prostatic from a non­
prostatic glandular origin (Nadji et al. 1980). 

Mixed Types of Carcinoma 

1. A combined urothelial and squamous carcinoma is the commonest combina­
tion. This may contain fairly extensive areas of squamous differentiation, but 
more usually it consists of small scattered squamoid foci in a basically 
urothelial carcinoma. 

2. Urothelial and adenocarcinoma--either as distinct areas or intimately 
admixed (Fig. 2.10). The glandular component often secretes mucin, and may 
take on a cribriform pattern. 

3. Combinations of squamous and adenocarcinoma or all three patterns of 
carcinoma-urothelial, squamous and glandular. They generally arise at the 
trigone and are rather uncommon. There has been very little detailed analysis 
of this group of tumours as regards their grade, behaviour and prognosis. 

Undifferentiated Carcinomas 

Bladder carcinomas lacking all features of differentiation are rare and probably 
account for no more than 1 % of bladder tumours. Two particular patterns are 
recognised: (1) a spindle cell structure which may be mistaken for a sarcomatous 
tumour, unless the particular histological subtype is recognised, and (2) a 
pleomorphic carcinoma containing bizarre giant cell forms. 

A number of reports exist which describe choriocarcinomas as arising in the 
bladder (Weinberg 1939; Ainsworth and Gresham 1960; Civantos and Rywlin 
1972; Kawamura et al. 1978). Most of these reports have been in elderly males, 
and the likelihood of true germ cell tumour arising in the elderly is very 
improbable; also the illustrations in the reported cases are far from convincing 
examples of genuine choriocarcinomas. The more likely explanation of these 
cases is that they represent anaplastic carcinomas with ectopic RCG production. 
It is perhaps relevant to recall in this connection that carcinomas of bronchus, 
colon and other organs have been shown to be capable of producing RCG (Rosen 
et al. 1968; Braunstein et al. 1973; Buckley and Fox 1979). The RCG-producing 
bladder tumours are associated with gynaecomastia. Recent studies have shown 
that in these hormone-producing tumours large quantities of RCG can be 
identified in plasma and urine (Kawamura et al. 1978). The group of anaplastic 
carcinomas need to be investigated in more detail with regard to their possible 
hormonal activity. 

Sarcomas of the Bladder 

In Infancy and Childhood 

Embryonal rhabdomyosarcomas or botryoid tumours may arise in the urinary 
bladder, vagina, prostate or spermatic cord of infants and young children. The 
great majority of cases arise in the first 3 years of life, and these tumours are very 
rare after the age of 6 years (Tefft and Jaffe 1973). 
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Within the bladder they form masses of grape-like vesicular tissue which fill and 
distend the bladder and invade the bladder wall and neighbouring structures. 
They are liable to prove fatal unless chemotherapy, supported by surgery and 
radiotherapy, is instituted. Histologically these tumours consist of primitive 
strap-like mesenchymal cells set in a myxoid matrix. Special stains reveal that the 
cytoplasm of a proportion of the tumour cells have the characteristic cross­
striations of rhabdomyoblasts. These tumours are presumed to arise from the 
primitive mesenchyme of the urogenital sinus. 

In Adults 

Sarcomas are rare tumours in adults, and most of those described have been either 
leiomyosarcomas or bony or cartilaginous tumours. These latter tumours are of 
interest and have been reviewed by Pang (1958). They contain an osseous, 
chondroid or osteochondroid matrix. The various types described include the 
following: 

1. Combined carcinomas and osteo- or chondrosarcomas. 
2. Pure osteosarcomas or chondrosarcomas. 
3. Rarely a bladder carcinoma may show osseous metaplasia in the stroma and 

this has to be distinguished from the first type of combined tumour. 

The carcinosarcomas of bladder with the osteosarcomatous element are an 
interesting group of tumours because it has been shown experimentally that 
implants of urothelium can induce, fairly readily, osseous metaplasia in the 
adjacent stroma (Constance, 1954). In humans, therefore, it could be that the 
epithelial component of the tumour determines the type of metaplastic change in 
these carcinosarcomas. On the other hand, Pang (1958) considers these tumours 
to be collision tumours, that is two distinct primary neoplasms (epithelial and 
mesynchymal), the individual components of which have coalesced. 

Paragangliomas (Phaeochromocytomas) 

Paragangliomas are rare tumours in the bladder and are derived from the chain of 
aorticosympathetic paraganglia of the autonomic nervous system (Glenner and 
Grimley 1974). Leestma and Price (1971) have reviewed 58 cases, 24 from the files 
of the Armed Forces Institute of Pathology and 34 from the literature. Only 5% 
behaved in a malignant fashion, i.e. metastasised. They arose most commonly 
from the trigone, and the mean diameter was 3 cm. Haematuria was a common 
feature and more than half the patients had hypertension. Most cases were shown 
to secrete catechol amines or their excretion products (VMA). Micturition attacks 
with headache, shortness of breath, sweating and dizziness were common. The 
hypertension may be cured by excision of the tumour. 

Histologically these tumours are characteristic, forming cell nests supported by 
a generally delicate vascular stroma. Ultrastructure reveals characteristic 
cytoplasmic secretory granules. Bladder paragangliomas may give a positive 
chromaffin reaction (Glenner and Grimley 1974). 
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Spread of Bladder Carcinoma 

The recording of the extent of spread of bladder carcinoma is based on the VICC 
Tumour Node Metastases (TNM) classification (VICC 1978; see also Table 6.1, p. 
119). In many respects this system is superior to other systems of evaluating the 
degree of spread or stage of a tumour in that it provides more detailed and precise 
information of the status of the tumour. 

Local Spread Within the Bladder 

The extent of invasion of bladder carcinoma can be correlated to a great extent 
with the grade of the tumour. Few Grade 1 urothellal carcinomas are invasive, or 
if invasive at all appear to push into or compress the underlying lamina propria 
rather than showing true infiltrating properties. This form of growth with 'pushy' 
borders is not considered as invasive growth in our practice at the Western 
General Hospital, Edinburgh. In fact we very rarely recognise invasion in these 
Grade 1 tumours. On the other hand, the great majority of Grade 3 carcinomas 
are invasive when first diagnosed. Furthermore, there is seldom any doubt 
histologically about establishing true invasion in these high-grade tumours. They 
may be deeply invasive when first seen. As previously mentioned, up to 50% of 
Grade 2 carcinomas are invasive when first diagnosed (Friedell et al. 1976). It may 
be possible to demonstrate evidence of lymphatic invasion in biopsy specimens, 
but this is seen only in a small minority of cases in routinely processed biopsies 
(personal observation). Whether this finding indicates a greater likelihood of 
spread beyond the bladder has not been conclusively demonstrated at the present 
time. 

While the TNM system of classification separates those tumours infiltrating 
superficial muscle only from those infiltrating into deep muscle, it is not possible 
from examining transurethral resection specimens for the surgical pathologist to 
state whether it is superficial or deep muscle which is involved. Strictly speaking, a 
pT category cannot be applied to such cases, and it is only with cystectomy 
specimens that the extent of invasion can be assessed by the pathologist with any 
precision. 

A further problem in evaluating the extent of disease exists where there is a 
carcinomatous change in the prostatic urethra or periurethral ducts, since it has 
been shown in cases of bladder cancer that if the prostatic urethra is routinely 
biopsied, a urothelial tumour will frequently also be found there, either as a 
superficial papillary tumour or as a carcinoma involving periurethral ducts 
(Chibber et al. 1981). It would be incorrect to classify such cases ofT4a tumours, 
as the prognosis is different. On occasions, however, it might be difficult to 
distinguish between a urothelial carcinoma arising in prostatic ducts from a 
bladder carcinoma invading prostatic tissues (a genuine T4a tumour). 

Lymph Node Secondaries 

Information on spread to regional lymph nodes (obturator, external iliac, 
hypogastric, common iliac and perivesical) has been derived mainly from studies 
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Table 2.S. Status of 134 cases with lymph node 
secondaries at 5 years (after Smith and Whitmore 1981) 

5-year status No. of cases 

Alive, no disease 
Dead from tumour 
Dead from other causes 

Total 

9 
109 
14 

134 

Table 2.6. Lymph node involvement and pT category 
(after Smith and Whitmore 1981) 

pTcategory No. with lymph Percentage 
node secondaries 

pTis 0/22 0 
pTl 2137 5 
pT2 14/108 13 
pT3 71/389 18 
pT4 47/106 44 
All 134/662 20 
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analysing the results of radical cystectomy combined with lympqadenectomy. 
There are two particularly noteworthy and informative studies in this regard: the 
work of Skinner et al. (1982), in which they record the results of 131 cases, and an 
even larger series by Smith and Whitmore (1981); (see Tables 2.5 and 2.6). 
Skinner et al. (1982) showed that 25% of all their cases had lymph node 
secondaries. As one might anticipate, these were mainly from pT2, pT3 and pT4 
tumours. However, it is of interest to note that 2 out of 41 pT1 or pTis tumours, 
i.e. those which locally only extended into lamina propria, had still metastasised 
to regional lymph nodes. In the large series of Smith and Whitmore (662 cases) the 
dismal prognosis of those patients with lymph node secondaries is clearly shown. 
Of their 134 cases with secondaries (20% of the total) the 5-year survival was only 
7%-the great majority of patients dying of their tumour. Not surprisingly, the 
greater the extent of lymph node secondaries, the worse the prognosis. The long­
term survivors were almost exclusively in the Nl group (single homolateral lymph 
node). As in the report by Skinner et al., in the patients with pT2 to pT4 tumours 
there was more likely to be spread to lymph nodes (P2, 30%; P3a, 31 %; P3b, 
64%). The conclusion from several studies would seem to be that radical surgery 
has little hope of long-term cure when there are lymph node secondaries (see 
Chap. 9, pp. 195-196). 

Immunological Aspects of Invasive Bladder Carcinoma 

In invasive carcinoma of the bladder it is not uncommon to observe an 
inflammatory cell response in the stroma adjacent to the invasive tumour. This 
usually takes the form of a lymphocyte infiltrate with a variable admixture of 
plasma cells. Generally this cellular reaction is only of mild to moderate degree. 
Occasionally, however, the cellular infiltrate may be very dense. One may 
sometimes observe a neutrophil leucocyte response; rarely there may be an 
eosinophil leucocyte infiltrate (Feldsbausch 1900). These various inflammatory 
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cell responses may represent secondary infection as a consequence of ulceration 
or loss of the integrity of the urothelial layer. However, some observers have 
suggested that the chronic inflammatory cell response might represent an immune 
response mounted by the host to the invasive tumour cells. Mostofi and 
Sesterhenn (1978) investigated the lymphocytic response in relation to urothelial 
carcinomas and considered that some degree of lymphocyte and plasma cell 
response could be observed in over 80% of cases; however, the significance of this 
was obscure. Sarma (1970) has also investigated the lymphocyte response in cases 
of bladder carcinoma: 73% of 230 unselected cases of bladder cancer had some 
degree of cellular response. The author claimed that in the absence of cellular 
response the carcinoma was likely to be more aggressive in its behaviour, whereas 
with a marked response invasive properties were much less likely to be observed. 
The precise significance of those findings is somewhat uncertain, as a negative 
cellular response was more likely to be from tumours of high grade. It may 
therefore be the grade which is the determining factor of behaviour and not the­
perhaps incidental--cellular response. 

Nevertheless, immunological aspects of invasive cancer have attracted the 
attention of a number of investigators, without, it must be admitted, resulting in 
any concrete conclusions or shedding light on the possible immunological 
mechanisms involved. The types of investigation have included cellular immunity 
in patients with bladder cancer, the presence of immune complexes and lympho­
cyte toxicity testing (VICC 1981). While recent studies have shown an impaired 
immune response in patients with bladder cancer, the significance of this in 
relation to the evolution of the disease process is obscure (see Chap. 3, pp. 62-64). 

Distant Metastases in Bladder Carcinoma 
-

Data on fatal cases of bladder carcinoma are inevitably highly selective -
depending as they do on autopsy studies-but they provide the most reliable 
source of information on the distribution of distant spread. There would appear to 
be a consistent pattern in most major studies of this kind. Willis (1967), in 45 
autopsy cases, stated that the lymph nodes, liver, lungs and bone were the most 
frequent sites of metastases. In a study by Fetter et al. (1959) metastases were 
analysed from a number of reports totalling over 1000 autopsy cases of bladder 
cancer. Ofthese, 40% had metastases. In Fetter et al.'s own series of 55 cases 39 
(71 %) had metastases. In an analysis of 307 cases with metastatic disease, the 
common sites were lymph nodes, liver, lungs and bone. Similar results were 
obtained by Cooling (1959), who analysed 77 cases of bladder cancer with 
metastases. While other organs may be the site of metastases (e.g. skin, adrenal, 
kidney, pancreas, myocardium), metastases at these latter sites would appear to 
be distinctly uncommon. In a recent report by Kishi et al. (1981), of 87 autopsy 
cases, 58 of which had metastases, the findings were remarkably similar, as shown 
in Table 2.7. 

The relationship of metastases to stage of the primary tumour has also been 
analysed by Kishi et al. (1981) in their autopsy series. All the T3 and T4 tumours 
had metastases in this admittedly highly selective series. However, it is interesting 
to note that 2 out of 11 cases of T1 tumours (lamina propria only invaded) had 
metastatic disease-a finding which has also been demonstrated by Skinner et al. 
(1982) in their radical cystectomy series. 



Practical Problems for the Histopathologist 

Table 2.7. Main sites of metastases in 58 
out of 87 fatal cases of bladder carcinoma 
(after Kishi et al. 1981) 

Site 

Lymph nodes 
Liver 
Lungs 
Bone 

Percentage of cases 

38 
30 
30 
24 

Practical Problems for the Histopathologist 
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The practical problems facing the histopathologist will be considered under two 
headings: (1) the reporting of bladder biopsies, including transurethral resection 
specimens, and (2) radical cystectomy specimens. 

Bladder Biopsies and Transurethral Resection of Tumour 

The minimum information which should be included in the pathologist's report 
are, first, the presence or absence of tumour, and, if present, the tumour type, its 
grade, invasion, e.g. into lamina propria and muscle (whether muscle is present in 
the specimen or not), and whether or not invasion of lymphatic or vascular 
channels has occurred. In addition, a clear indication of the changes in the mucosa 
of any random biopsies should also be given, i.e. whether it is normal or whether 
the urothelium shows abnormalities such as hyperplasia, dysplasia or carcinoma 
in situ. With regard to tumour type, this should not present too great a problem­
the great majority of tumours are urothelial (transitional cell carcinomas). A few 
cases show a mixed pattern of histology, e.g. urothelial and squamous or 
urothelial and adenocarcinoma. Problems may arise in designating a particular 
grade to the tumour, in that tissue trauma during the resection procedure may 
obscure cellular detail. However, provided sufficient material is submitted, there 
will seldom be any problem in identifying areas where cellular morphology is well 
preserved. Another problem is that the tissue submitted may not be representa­
tive of the whole tumour (e.g. if only part of a tumour is submitted for biopsy). 
Since there may be variations in the grade of a tumour, it is possible that in such 
circumstances the biopsied portion may be derived from the better differentiated 
area, in which case the grade allocated by the pathologist would not accurately 
reflect the true nature of the lesion. It is generally accepted practice to grade 
tumours according to the least differentiated areas. The placing of a particular 
urothelial carcinoma into one of the three recognised grades may also present 
problems. While there is seldom any difficulty about allocating a very well­
differentiated tumour and a very poorly differentiated pleomorphic tumour into 
Grade 1 and Grade 3 categories respectively, there is a continuous spectrum or 
degree of differentiation between these two extremes. It is therefore not 
surprising that one will have difficulty on occasions in deciding whether to allocate 
a tumour to a Grade 1 or Grade 2 category or into Grade 2 or Grade 3. Table 2.2 
provides some guidelines as to the various cytological features to be found in each 
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grade, but they are only guidelines and cannot by themselves provide the correct 
designation in every case. Where partly subjective analysis is concerned there is 
no substitute for experience in these matters. 

Cystectomy Specimens 

For an accurate assessment of a cystectomy specimen, the bladder must be sent to 
the pathologist properly fixed and distended (see Chap. 6, pp. 127-130). When 
examining a cystectomy specimen the fullest amount of pathological information 
should be obtained. This means not only sectioning any identifiable tumour but 
taking representative blocks from all areas of bladder, i.e. lateral walls, trigone, 
vault, anterior and posterior walls, also the ureters; if the urethra is included this 
should be sampled at regular intervals (e.g. 5 mm) over its entire length. 
Abnormalities in the urothelium from all of these areas should be accurately 
recorded. A pT category, according to the VICC rules, should also be recorded 
for the bladder tumour or tumours. In examining lymph nodes included with the 
cystectomy specimen it is necessary to appreciate the problems of identification of 
small, perhaps microscopic, deposits in the node. Clearly, if the entire node is 
replaced by tumour, one block from the bisected node will contain tumour. 
However, if there is only a microscopic deposit-or at any rate a very small 
deposit-a section from the two cut surfaces of a bisected node will, in all 
probability, not contain the tumour. The problem and probability of identifying 
very small secondary deposits in lymph nodes has received detailed analysis in the 
paper by Wilkinson and Hause (1974). One can therefore either block two halves 
of the node and step section these blocks or take four blocks of the node and 
section these. In this way one ought not to miss the presence of very small 
secondary tumour deposits. 

Blood Group Isoantigens and Bladder Cancer 

Introduction 

One of the problems in the management of patients with bladder cancer-perhaps 
the main problem-is the difficulty in predicting the behaviour of a bladder 
tumour in an individual case. If there were some means of identifying those 
tumours most likely to go on to invasion, and conversely those least likely to do so, 
one could institute the most appropriate form of therapy at a much earlier stage. 

The histological grading of bladder carcinoma is a well-established means by 
which one classifies the tumours into groups which, broadly speaking, differ in 
their modes of behaviour. This subject has already been considered in some 
detail. Nevertheless, ideally one requires some more precise way of identifying 
those superficial tumours (Ta and Tl tumours for the purposes of this discussion) 
which are likely to pursue an aggressive course with deep invasion and perhaps 
metastasise. It is against this background that there has been a resurgence of 
interest in the identification of specific antigens in the urothelium and in particular 
the demonstration of blood group isoantigens (BGIs). 
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BGI Deletion 

Coombs et al. (1956) had originally demonstrated the presence ofBGls on the cell 
surface of normal epithelium. This was followed by a paper by Kay and Wallace 
(1961) in which they showed that these antigens were lacking in exfoliated bladder 
cancer cells. Kovarik et al. (1968) applied the technique to paraffin sections of 
both normal and malignant epithelium by using the specific red cell adherence test 
(SRCAT), which demonstrates A, Band 0 (H) antigen in the cell by a sandwich 
technique in which specific antisera are applied to de-paraffinised histological 
sections. Red cells of the appropriate group are then applied to the sections and 
these adhere to the sites where antigen is present-the antibody having been fixed 
to the section. De Cenzo et al. (1975), using the SRCAT, reported recurrence 
with invasion of bladder tumours in eight out of nine isoantigen negative bladder 
tumours, but no such recurrences in 13 tumours which were isoantigen positive. 
Since then there have been a spate of papers which have confirmed these findings, 
e.g. Lange et al. (1978), Bergman and Javadpour (1978), Emmott et al. (1979), 
Young et al. (1979), Johnson and Lamm (1980), Ritchie et al. (1980) and Newman 
et al. (1980), in that deeply invasive tumours, tumour metastases and carcinoma in 
situ are isoantigen negative. 

Superficial tumours and tumours of low grade are usually isoantigen positive. 
Normal urothelium invariably contains the antigen. Also initially superficial 
tumours which are BGI positive are unlikely to proceed to invasion, whereas 
BGI-negative cases probably will do so. On the face of it this would seem to be a 
considerable advance in helping to predict how a tumour is likely to behave. 
Theoretically it might of course be anticipated that loss of differentiation or 
increasing anaplasia would be associated with loss of surface antigen present on 
the normal cell. The clear demonstration of the loss of such an antigen might 
reasonably be considered to be a more objective and accurate indicator of loss of 
differentiation (and, by implication, potential for invasive growth) than the rather 
subjective and crude means of histological grading. 

Technical Problems 

There are, nevertheless, a number of drawbacks to the widespread acceptance of 
the SRCAT as a routine procedure. These are mainly technical and may be 
summarised as follows: The test requires skill and experience to obtain reliable 
results. The precise point at which the test can be said to be positive is somewhat 
uncertain. Should frozen sections be used instead of paraffin sections? A recent 
study suggests that there is considerable loss of isoantigen as a result of paraffin 
embedding and hence some false negative results will occur (Limas and Lange 
1982). Blood group 0 isoantigen is weak and may remain undetected. It has been 
shown that radiotherapy results in restoration of the BGI. In this regard this may 
in some ways be analogous to the observation that poorly differentiated squamous 
carcinomas may become better differentiated and keratinising growths after 
radiotherapy. Then one has to consider whether the tissue being analysed for BGI 
is representative of the urothelium as a whole. The great problem in bladder 
cancer is the development of new tumours which may be at a different site or less 
well differentiated than the original tumour. Nevertheless, in spite of these 
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reservations, recent reports have been encouraging in predicting likely subse­
quent behaviour of a tumour. 

Prediction of Subsequent Invasion 

A valuable recent review of the subject is given by Catalona (1981). This author 
analysed the SRCAT as an indicator of prognostic importance, based on the study 
of several large series of cases, in order to define more clearly the proper role of 
the test in clinical practice. Catalona concluded that normal urothelium is virtually 
always BGI positive, that nearly 60% of superficial tumours are positive, but that 
invasive tumours, metastases and carcinoma in situ are negative. The majority of 
low-grade tumours are positive. The reverse is the case with high-grade tumours. 
This is summarised in Table 2.8. 

Table 2.8. Positive SRCAT results (after Catalona 1981) 

Normal Superficial Invasive Metastatic CIS Grade of tumour 
urothelium carcinoma carcinoma carcinoma 

High Low 

No. of cases 363/369 
Percentage 98 

CIS, carcinoma in situ 

3001515 
58 

9177 
12 

0/39 
o 

2118 36/159 
11 23 

3201510 
63 

The BGI-negative tumours are more likely to recur, but since nearly 50% of 
BGI-positive tumours develop recurrences also, as a predictor of recurrence the 
test is of little value. On the other hand, as a predictor of invasion its usefulness is 
borne out by the fact that nearly 70% of BGI-negative cases went on to invasion 
within 5 years, whereas only 4% of positive cases did so (see Table 2.9). 

Table 2.9. Clinical course in relation to SRCAT results (after Catalona 1981) 

SRCAT Recurrence Invasion within 
5 years 

Negative Positive Negative Positive 

Totals 1721191 125/274 130/196 121294 
Percentage 90 46 66 4 

If the SRCAT is analysed in relation to grade of tumour and its subsquent 
behaviour, BGI -positive tumours are unlikely to go on to invasion whatever their 
grade, whereas antigen-negative tumours will progress to invasion in the majority 
of cases-again regardless of grade (see Table 2.10). 

If one restricts the test to superficial tumours of high grade, Catalona estimates 
that of 100 such tumours approximately 23% will be positive and 77% negative. If 
one takes these negative cases, approximately 65 of the 77 would go on to invasion 
(derived from Table 2.10), still leaving a significant number of cases which might 
be subjected to an unnecessary cystectomy if based on the results of this test. On 
the other hand, of the high-grade tumours which retain their BGI, very few will go 
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Table 2.10. Subsequent invasion as function of grade and SRCAT results (after Catalona 1981) 

SRCAT 

Totals 
Percentage invasion 

Low grade 

Negative 

89/122 
73 

Positive 

111243 
4.5 

High grade 

Negative 

31137 
83.8 

Positive 

2/31 
6.5 
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on to invasion and hence this group might be selected for more conservative 
treatment than would otherwise be the case. 

A useful recent paper on the subject by Jakse and Hofstadter (1983) reviews the 
results of 143 patients with superficial bladder cancer (pTa and pT1 tumours). 
These authors applied the SRCAT not only to the tumour but also to random 
mucosal biopsies from each case (two to four biopsies per patient). They found 
that 50% of their Grade 1 tumours were BGI positive, whereas none of the Grade 
3 tumours were positive. In line with other workers they found that in the great 
majority of cases normal urothelium was BGI positive, whereas carcinoma in situ 
was negative. There were, however, a surprisingly high figure of negative results 
in association with mucosal inflammation (42%). BGI -negative tumours were 
more likely to be associated with abnormal random mucosal biopsy, i.e. urothelial 
dysplasia or carcinoma in situ. Their Table V (Table 2.11) is also revealing, in that 
it demonstrates that the 'normal' urothelium is much more likely to be BGI 
negative when associated with a BGI-negative tumour, than is the case with a 
BGI-positive tumour. It may be that the loss of BGI could represent the earliest 
recognisable alteration in a potentially neoplastic urothelium, which may 
ultimately proceed to an aggressive or invasive growth. Whether or not this BGI­
negative neoplastic urothelium possesses properties fundamentally different (at 
the molecular level) from BGI-positive neoplastic growths it is not possible to say 
at the present time. 

Table 2.11. Comparison of tumour antigenicity 
and BGI content of microscopically normal 
urotheJium (after lakse and Hofstiidter 1983) 

Tumour 

Positive 
Negative 

Normal urothelium 

Positive 

93% 
76% 

Negative 

7% 
24% 

Looking to the future one can anticipate attempts to identify BGI in histological 
sections by a simpler method, e.g. the immunoperoxidase technique, which also 
has the advantage of providing a permanent record of the result. Provided specific 
antibody of guaranteed purity and strength can be obtained, this technique offers 
considerable advantages over the SRCA T and could be applied routinely in 
histological laboratories. The only drawback one might foresee is that since the 
BGIO (H) is a weak one this might remain undetected by the immunoperoxidase 
method. This would be a serious drawback, particularly where a large proportion 
of the population are of blood group O. This would result in many false negative 
results and thus invalidate the method as a routine test. 
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Conclusion 

The problem with bladder carcinoma is that the whole of the urothelium has the 
potential for undergoing neoplastic change. The testing of a single tumour at the 
outset for surface antigen may not therefore be wholly adequate in predicting 
subsequent developments. Recurrences of bladder tumours are very often not 
true recurrences in the strict sense but represent the development of new 
tumours-either close to the original one or at some distance from it. These new 
tumours may not resemble the original growth (Brawn 1982). Ideally, therefore, 
one would need to know the antigen status over a wide area--or at least in 
representative tissue from a wide area. Such studies need to be correlated with 
critical morphological studies using standard classifications, together with the 
adoption of an acceptably reliable technique for identifying BGI. While reports to 
date indicate this to be a valuable method in predicting tumour behaviour, it is still 
too early to say what role the test is likely to play in routine urological practice. 
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Chapter 3 

Immunological Aspects of Bladder Cancer 

R. Ackermann 

Basic Principles in Tumour Immunology 

The hypothesis that the immune system may not only be responsible for the 
elimination of bacteria, parasites and viruses but also for the defence of the 
cellular integrity of the organism was postulated as early as 1909 by Paul Ehrlich. 
It is based on the assumption that tumour cells in an organism arise continuously, 
and, were it not for the immune mechanisms, 'Karzinome wurden entstehen in 
einer geradezu ungeheuerlichen Frequenz' (cancer would occur with appalling 
frequency). This hypothesis was restated, but with some modifications, by 
Thomas (1959) and Burnet (1971), who both regarded the elimination of 
malignant cells to be one of the major functions of the immune system. This 
concept is known as the immunosurveillance theory (IS). 

When this theory was repostulated, observations obtained from experimentally 
induced animal tumours indicated the presence of tumour-associated transplanta­
tion-antigens on the membranes of tumour cells. In transplantation experiments 
with experimentally induced tumours in highly inbred animal strains, it could be 
demonstrated that immunisation of the animals with such tumours evoked a 
rejection-geared immune response which resulted in the elimination of a 
subsequent tumour graft of the same type (Gross 1943; Foley 1953; Prehn and 
Main 1957). 

With the rapid progress in the field of immunology, regulatory and effector 
mechanisms have been identified by which the immune system may act against 
aberrant cells in the organism. In general, two distinct immunological effector 
mechanisms specifically eliminate or neutralise an immunogen like a tumour cell, 
which is recognised as 'non-self' by the organism. The humoral immune response 
is mediated by antibody-producing B-Iymphocytes. The effector mechanisms of 
the cellular immunity comprise T-lymphocytes, K-cells, natural killer cells (NK­
cells), and macrophages. Both arms of the immune system depend on each other, 
in as much as antibodies may inhibit or amplify cell-mediated immune reactions. 
In addition, antibodies may also be essential for the recognition of tumour cells by 
certain cellular effector mechanisms. 
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A description of the basic principles of anti tumour immune reactions and their 
possible relevance in host defence is presented in the following part of this 
chapter. 

Tumour Cell Lysis Mediated by T -Cells 

Thymus-dependent mononuclear cells, referred to as T-Iymphocytes, represent 
one cell population which is responsible for surveillance against tumours induced 
by oncogenic viruses and chemical carcinogens. Fig. 3.1 demonstrates the mode 
of action of T -cells against tumour cells and their possible suppression by 
T-suppressor cells. In addition, T-cell cytotoxicity may also be inhibited by 
circulating or cell-bound antigen-antibody complexes as shown in Fig. 3.3. 
Many experiments, such as have been reported by Allison and Taylor (1967), 
demonstrate the participation of T-cells in IS. These authors have shown that 
T-cell deficiency in neonatal animals, obtained by thymectomy or treatment with 
antilymphocyte serum (ALS), will result in a high tumour incidence following 
induction with polyoma or SV 40 viruses. This in turn can be prevented either by 
thymus grafting or inoculation of syngeneic mature lymphocytes. Similar findings 
have been obtained in a variety of, but not all, chemically induced tumours 
(BaIner and Dersjant 1969; Cerilli and Treat 1969; Rabbat and Jeejeebhoy 1970). 
The increased tumour incidence of 3%-6% in humans under immunosuppres­
sion, e.g. in renal transplant recipients, has been used as evidence to support 

Fig. 3.1. Regulatory pathways of T-lymphocyte-mediated tumour cell lysis. T, T-lymphocyte; M, 
macrophage; The/p, T helper cell; Tcytoo cytotoxic T-lymphocyte; Tsup, T suppressor cell; LAF, 
lymphocyte arming factor; MAF, macrophage arming factor 
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the view that immune surveillance is mediated by T -lymphocytes (Hoover and 
Fraumeni 1973; Sterioff et al. 1975; Vollenweider et al. 1982). The observation 
that most of the tumours that develop under immunosuppression originate from 
the reticuloendothelial system cannot be explained by the suppression of the 
immunosurveillance mechanisms. 

Chronic anigenic stimulation by the histo-incompatible renal transplant, in 
combination with the immunosuppressive treatment, are experimentally proven 
factors responsible for the high frequency of mesenchymal malignancies in renal 
transplant recipients (Kruger et al. 1971). Since the above-mentioned experi­
ments, as well as tumour transplantation experiments, are not possible to repeat 
in humans, attempts have been made to demonstrate tumour-specific T-cell 
reactions against human tumours in vitro. However, clear evidence for T-cell­
mediated tumour cell lysis in man has only been obtained in Burkitt's lymphoma, 
a tumour which appears to express viral antigenic determinants (Jondal et al. 
1975). 

Numerous reports have been published in the past decade on tumour-specific 
immune reaction against a variety of human malignancies (e.g. renal cell 
carcinoma, breast cancer, ovarian carcinoma etc.) which were interpreted as T­
cell responses to tumour-associated transplantation antigens (Hellstrom et al. 
1968; Bubenik et al. 1971; Disala et al. 1971; Hellstrom et al. 1971; Baldwin et al. 
1973). The first evidence that false conclusions may have been drawn from these 
studies was produced by Takasugi et al. (1973), who demonstrated that the 
reactivity of lymphocytes from normal persons against a variety of cultured 
human tumour cells was significantly stronger than that of lymphocytes obtained 
from patients with a malignant disease of the same histological type. It is now well 
established that the tumour cell destruction observed in these earlier studies is 
mediated mainly by a subpopulation of lymphocytes referred to as natural killer 
cells (NK-cells). The observation that spontaneous tumour development rarely 
occurs in nude mice which are T -cell-deficient because of their thymus dysplasia is 
used as an additional argument against the T-cell as an all-encompassing 
surveillance mechanism. In a study of 15700 nude mice, no spontaneous tumour 
development was observed (Castro 1978). Although the low incidence of 
spontaneous tumours in nude mice may merely be due to the short life span of 
these animals, it is likely that the natural killer cell system of these animals may be 
the powerful surveillance mechanism. Despite the fact that there is little evidence 
that the immunosurveillance mediated by T-Iymphocytes plays a major role in the 
development and growth of spontaneously arising tumours in man, it is still 
important to make this system work in the defence against malignant tumours. 
The possible low immunogenicity resulting from the multistep progression of 
spontaneously developing malignancies, as has been observed by several 
investigators in rodents (Baldwin 1966; Hewitt et al. 1976; Prehn 1976), may be 
the critical factor responsible for the lack of T-cell response against human 
tumours. Increasing the immunogenicity of spontaneously arising tumours is one 
approach currently under investigation. 

Spontaneous Cell-Mediated Cytotoxicity 

The lack of evidence that T -cells form a powerful immunosurveillance mechanism 
has led to a rapidly growing interest in NK-cells as the mediators of spontaneous 
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Fig. 3.2. Stimulatory and inhibitory regulation of natural killer cells and K-cells. T, T-Iymphocyte; 
NK, natural killer cell; K, K-cell; IFN, interferon; PG, prostaglandin; Ab, antibody 

cell-mediated cytotoxicity. NK-cells represent a subpopulation of mononuclear 
cells which differs from other types of lymphocytes and macrophages. Most 
notably, the cytotoxicity mediated by NK-cells takes place without deliberate 
sensitisation against the target structures of malignant cells, as shown in Fig. 3.2. 

Although little is known about the in vivo relevance of NK -cells in man, there is 
some experimental evidence obtained from the murine system which supports the 
theory that NK-cells may act as the 'first line of defence' against the development 
of tumours. Haller et al. (1977) inoculated semisyngeneic tumours cells into F1 
hybrids of mice exhibiting a low NK-cell activity and into mice with high NK-cell 
activity. Tumour development was observed only in animals with low NK-cell 
activity. Similar experiments have been reported by other investigators (Kasai et 
al. 1979; Cheever et al. 1980). Furthermore, Talmadge et al. (1980) have observed 
that the inoculation of melanoma B16 in NK-cell-deficient 'beige' mice has 
resulted in a significantly higher incidence of tumours and metastases as compared 
with the inoculation of the same tumour in syngeneic heterozygous C 57 BLl6 
mice which possess normal NK-cell activity. 

Most of the in vitro cell-mediated cytotoxicity directed against a variety of 
human tumour cells has been found to be mediated by NK-cells. In addition, it can 
be demonstrated for some tumours, such as carcinoma of the prostate, that the 
degree of spontaneous cell-mediated cytotoxicity correlates well with the extent 
of the disease, and is significantly reduced in patients with tumours of advanced 
stage (Okabe et al. 1979). Studies ofNK-activity in tumour-draining lymph nodes 
of patients with breast cancer and carcinoma of the prostate has yielded 
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contradictory results. NK-cell activity in tumour-draining lymph nodes has been 
found to be impaired in some studies (Vose et al. 1977; Wirth et al. 1983), whereas 
no alteration of natural cell-mediated immunity was observed in other studies 
(Eremin 1980). Furthermore, tumour cells of the same histological type may 
differ in their NK-cell susceptibility, although certain types of tumour cells, e.g. 
T-Iymphoma, tend to be highly sensitive for NK-cells (Klein 1980). 

Investigations on the specificity of NK-cell reactions with a variety of methods, 
e.g. immunoabsorption and cold inhibition assay, were unsuccessful in indicating 
any pattern of reactivity. Many of the human tumour cell lines used in such 
experiments appeared to possess a common target structure, whereas other cell 
lines seemed to express additional target structures which are recognised by 
different NK-cell subsets. 

Despite considerable efforts, the nature of the target structure on the tumour 
cell membrane for NK-cells has not been discovered. Differences in the 
membrane glycolipid profiles have been detected between NK-cell susceptible 
and unsusceptible target cell clones indicating that NK-cells may recognise 
membrane glycoconjugates (Durdik et al. 1980). 

Compared with the limited knowledge concerning the specificity of NK-cell 
reactions, more information is available on the regulatory mechanisms of the 
NK-cell system. Augmentation of spontaneous cell-mediated cytotoxicity by 
interferons was first described by Trinchieri and Santoli (1978; Fig. 3.2). Several 
other agents which have also been found to augment NK-cell activity, e.g. 
polyinosinic and polycytidylic acids (poly I:C), Corynebacterium parvum, bacille 
Calmette-Guerin (BCG), have in common the ability to induce the production of 
interferons. The effect of interferons on NK-cells is time and dose dependent and 
can be measured after both in vivo and in vitro administration of interferons. The 
regulatory potential of interferons on the NK-cell system appears to be mainly in 
the transformation of precursors of NK-cells into mature cytotoxic NK-cells 
(Hayakawa et al. 1984), although evidence exists that interferons may also act by 
augmenting the cytotoxicity of mature NK-cells. 

It is not clear whether the growth inhibition or tumour regression, documented 
in a number of patients during interferon treatment, is due to the activation of the 
NK-cell system, or the result of the direct cytolytic potential of interferons. The 
observation that human tumours are hardly, if at all, infiltrated by NK-cells has 
been used as an argument in favour for the latter. However, the findings of NK­
cell infiltration in some types of mouse tumours points towards an alternative 
explanation. If NK-cells act only at the early stage of the disease, they may not be 
detectable in clinically overt cancers. Although NK-cells may play a role in 
tumour defence, it remains unresolved whether they can be definitely regarded as 
the first barrier against tumour growth in man. 

Antibody-Dependent Cell-Mediated Cytotoxicity 

Apart from the tumour cell lysis mediated by the T-Iymphocytes or NK-cells, 
additional effector mechanisms have been elaborated by which the immune 
systems may act against tumour cells. It has been demonstrated that certain 
immune sera in experimental animal tumour systems are capable of mediating the 
cytotoxicity of lymphoid cells from non-immune syngeneic donors (Pollack et al. 
1972; Pollack 1973). Further studies provided evidence that this arming of 
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lymphoid cells may be explained by another cytotoxic phenomenon described as 
antibody-dependent cell-mediated cytotoxicity (ADCC), which is mediated by a 
subpopulation of mononuclear cells, referred to as K-cells (MacLennan 1972; 
Perlmann et al. 1972). The cytotoxic capacity of K-cells depends on the presence 
of IgG antibodies on the surface of the target cells (Fig. 3.2). The intriguing 
observation that, in experiments in which the K-cells were removed from the 
effector cell suspension, both ADCC and spontaneous cell-mediated cytotoxicity 
were also removed has suggested strong similarities between NK-cells and K­
cells. Both cell types have been found to possess common surface markers; they 
both belong to the large granular lymphocytes, and their activity can be boosted 
by interferons and inhibited by prostaglandins E1 and E2 (Herberman 1980; Fig. 
3.2). Circulating antigen-antibody immune complexes may also prevent K-cells 
from exerting their activity (Fig. 3.3). Although K-cells may well be involved in 
host defence mechanisms against tumours (Hahn et al. 1976; Peter et al. 1976), 
there is no information available on the relevance of this system in vivo. Any 
participation of K-cells in antitumoural immune reactions would be indicative of 
tumour-directed IgG antibody formation, implying the expression of antigens on 
the tumour cell surface whic': are recognised by the host as 'non-self'. However, 
such antigens have not yet been detected in spontaneously arising human 
tumours. 
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Natural Cytotoxicity of Human Monocytes and Macropbages 

The importance of mononuclear phagocytes in antimicrobial host defence and 
tissue repair is well established. In the past decade evidence has accumulated that 
cells of the macrophage lineage exhibit additional functional properties, among 
those being the ability to destroy other cells, in particular tumour cells (Alexander 
and Evans 1971). It is now generally accepted that the cytolytic potential of 
macrophages is expressed spontaneously following activation by lymphokines, 
interferons or lipopolysaccharides, or through specific activation with antibodies, 
or with a specific macrophage arming factor. Apart from the observation that 
tumour cell lysis mediated by macrophages may be favoured by intimate cell-to­
cell contact, macrophages may also act by releasing soluble factors (e.g. cytotoxic 
oxidants, proteases, the third component of complement, arginase and 
interferon) which possess lytic activity (see Fig. 3.1). Several substances, e.g. 
BeG and Corynebacterium parvum, which are used in the treatment of carcinoma 
of the bladder have been shown to be effective macrophage activators in vivo 
under certain conditions (Woodruff and Boak 1966). Experiments with the 
DMBA-12 fibrosarcoma demonstrated that the enhancement of the host 
resistance obtained by C. parvum depends markedly on the timing of the 
administration of these substances. Furthermore, the efficiency of this system 
appears to be restricted because spontaneous macrophage-mediated cytotoxicity 
may only be operative in the earliest phase of tumour growth, whereas 
immunospecifically armed macrophages may actively interfere with tumour 
growth in a later phase (Keller 1980). However, this system can be suppressed 
with a variety of agents, e.g. fetal tissues, resulting in enhanced tumour growth 
(Keller 1979). Macrophages have been found to suppress immune reactions 
(Kilburn et al. 1974); they may also inhibit NK-cell activity via the production of 
prostaglandins (Myatt et al. 1975; Humes et al. 1977). 

Although it appears to be difficult to differentiate between the various 
pathways by which macrophages can interact with tumour cells and other effector 
cell systems, it is believed that cells of the macrophage lineage, together with NK­
cells, may constitute the first barrier against neoplastic growth. 

Experimental Evidence for Immunological Interactions in 
Carcinoma of the Bladder 

It is generally accepted that experimental tumours induced by chemical 
carcinogens express rather weak tumour-associated transplantation antigens 
which are unique for each individual tumour. In contrast, virally induced tumours 
have been found to express common transplantation antigens. Since bladder 
cancer is generally regarded as being induced by chemical carcinogens it can be 
assumed that this type of tumour will express individual and weak antigens. 
Despite this presumed limitation human bladder tumours have been used for the 
investigation of various aspects of tumour immunology. 

Bubenik et al. (1970a) demonstrated that leucocytes from bladder cancer 
patients were capable of killing bladder cancer cells obtained from tissue cultures. 
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These investigators demonstrated that the same leucocytes were not cytotoxic for 
target cells derived from other tumours, normal urothelium or fibroblasts, which 
indicated a specific destruction of bladder cancer cells. In addition, they were able 
to demonstrate that sera from 8 out of 13 bladder cancer patients exhibited 
complement-dependent humoral cytotoxicity against bladder carcinoma cells 
(Bubenik et al. 1970b). This humoral cytotoxicity was not consistently detectable 
in all samples taken from the same patients within a period of 8 months. Sera from 
four out of nine patients inhibited the cytotoxicity of leucocytes from bladder 
cancer patients which was attributed to 'blocking' antibodies (probably IgM). 
Contrary to the findings with chemically induced experimental tumours, the 
specific humoral and cellular cytotoxicity of bladder cancer patients was 
interpreted as an immunological response to the presence of a tumour type­
specific transplantation antigen on all of the 11 individual bladder cancer cells 
tested in this study (Bubenik et al. 1970b). 

These findings were subsequently confirmed by other investigators (Bean et al. 
1974; Hakala et al. 1974a, b; Troye et al. 1977), except that the cell-mediated 
reactions were not as tumour specific as suggested by the results of Bubenik et al. 
(1970b). In the study reported by Bloom et al. (1974), lymphocytes from patients 
with bladder cancer were more cytotoxic than those from healthy donors, but 
were not significantly more cytotoxic than lymphocytes from patients with non­
maligant disorders of the genitourinary tract. The degree of lymphocyte-mediated 
cytotoxicity of bladder cancer patients correlated inversely with the stage of the 
disease, confirming earlier results (O'Toole et al. 1972). Several investigators 
have found that lymphocytes from healthy donors occasionally exhibited the same 
degree of cytotoxicity as those from bladder cancer patients. Due to the 
discrepancies in the literature the reproducibility and comparability of the results 
obtained by leading research groups were re-evaluated in a workshop. Using the 
same blood donors and target cells the participating investigators were unable to 
find clear-cut answers as to whether or not cell-mediated cytotoxicity, as seen in 
bladder cancer patients, reflects a tumour-specific immune response. However, 
the pattern of reactivity as determined by the various groups suggested that some 
disease-related cytotoxicity may exist (Bean et al. 1975). This assumption has not 
yet been proven. By testing lymphocytes from 2094 cancer patients and healthy 
controls for their cytotoxicity against 45 target cells lines, including a number of 
bladder carcinoma cell lines, Takasugi et al. (1973) clearly demonstrated that 
effector cells from normal donors were as reactive as those from patients with 
malignant disease, even when the target cells were of the same histological type as 
the patient's tumour. Lack of tumour specificity was also observed by Catalona et 
al. (1977) in their study measuring the cytotoxicity of lymphocytes from 25 
bladder cancer patients, 19 patients with non-transitional cell carcinoma and 9 
patients with benign conditions against the bladder tumour cell line T24. In order 
to understand the biological meaning of cell-mediated cytotoxicity in carcinoma 
of the bladder, as determined by a variety of in vitro assays, interest has been 
focused on the identification and characterisation of the effector cells responsible 
for the tumour cell killing in vitro. 

O'Toole et al. (1974) demonstrated that after removal of a subpopulation of 
lymphocytes which form spontaneous rosettes with sheep erythrocytes, and which 
are known to be T-cells, cytotoxicity was exhibited by the non-rosette forming cell 
fraction. The enrichment of the effector cells obtained by this separation 
procedure resulted in an enhanced antibody-dependent and independent cell-
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mediated cytotoxicity. Thus, this experiment gave evidence that cell-mediated 
tumour cell lysis does not require T-Iymphocytes. The fact that allogeneic 
cultured tumour cells may lack HLA antigens further supports the finding that 
target cell lysis in vitro is not mediated by T-Iymphocytes, as T-cells can act only if 
they share at least one major histocompatibility determinant with the target cell 
(Zinkernagel and Doherty 1975). 

The observation that sera obtained from patients with transitional cell 
carcinoma occasionally contained a factor which induced lymphocytes from most 
donors, with or without bladder carcinoma, to become cytotoxic against bladder 
carcinoma cells, further indicates that most if not all cell-mediated killing of 
bladder tumour cells in vitro is of non-T-cell nature (Hakala and Lange 1974). 
This active serum factor has been identified as an IgG immunoglobulin and 
induces cytotoxicity only in the presence of K-cells (Hakala et al. 1974b, c). 

Using a murine bladder tumour model, Droller and Remington (1975a) 
provided evidence that macrophages, activated with Toxoplasma gondii or 
Besnoitia jeliisoni, were able to inhibit tumour cell growth both in vivo and in 
vitro. These authors reported a significant reduction of adenyl cyclase activity of 
spleen and peritoneal lymphocytes of chronically Toxoplasma-infected animals in 
which the growth of the isogeneic bladder tumours was inhibited (Droller and 
Remington 1975b). Apart from K-cells and macrophages, NK-cells have been 
found to constitute the major cell type responsible for the non-selective in vitro 
killing of bladder carcinoma cells. It has been demonstrated that natural 
cytotoxicity can be enhanced in a non-specific manner by various types of 
interferons and that interferons, although not as effective, may also enhance 
antibody-dependent K-cell activity (Droller et al. 1979a). By contrast, both 
antibody-dependent and natural cytotoxicity can be inhibited by exposure of 
lymphoctyes to prostaglandins E1 and E2 (Droller et al. 1978). These findings 
appear to be important because human bladder tumour cell lines have been found 
to produce prostaglandin E2 in tissue culture, which can be inhibited by 
prostaglandin synthetase inhibitors, e.g. indomethacin. Furthermore, addition of 
peripheral mononuclear cells from healthy human donors to confluent mono­
layers of human bladder carcinoma cell lines gave rise to an enhanced 
prostaglandin production by the tumour cells (Droller et al. 1979b). Identical 
observations were made using cell lines from carcinogen-induced bladder and 
mammary tumours in Fisher rats, indicating that prostaglandin E2 production 
may be a response of bladder carcinoma cells to being attacked by effector cells. It 
is conceivable that by using this mechanism bladder tumour cells are able to 
subvert a cell-mediated immune response directed against them (Owen et al. 
1980). 

Despite the considerable progress which has been made in the past decade in 
dissecting and analysing the mechanisms by which the immune system may act 
against bladder cancer, it appears that there are even more questions that remain 
unanswered. Pertinent problems such as the nature and antigenic properties of 
the target structures on the tumour cells which enable the different types of 
effector cells to attack tumour cells are still to be resolved. Even if this can be 
accomplished, we need to search for ways to manipulate this system so that it may 
work more efficiently in vivo. Although most of the experimental work 
contributes little to the management of carcinoma of the bladder, recent attempts 
have been made to obtain more immunological information in these patients. 
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Clinical Considerations 

Immunological Contributions to Evaluating the Clinical Stage and 
Prognosis 

On the assumption that the immune system of the patient may act against 
tumours, it has been postulated that lymphocytic and/or plasmacytic infiltration of 
a bladder carcinoma reflects a tumour-related immune response mounted against 
it. Several studies have been undertaken to determine the prognostic value of 
granulomatous reactions and/or lymphocytic infiltration in carcinomas of the 
bladder based on the observation that the 5-year mortality is lower in seminoma 
patients with lymphocytic infiltration than in those in whom tumour infiltration 
with mononuclear cells is absent. Looking at the histological slides of some 400 
bladder tumours Mostofi and Sesterhenn (1978) were able to detect lymphocytic 
and plasmacytic infiltration of varying degrees in 81 % of the cases, which is similar 
to the 73% reported by Sarma (1970). He claimed that the survival time of 
patients with lymphocytic clusters was longer. In contrast to these findings, 
Tanaka et al. (1970) reviewed 1000 biopsy specimens from 762 patients with 
bladder cancer. It was impossible to find any difference in the survival of patients 
with and without mononuclear cell infiltrations. Although absence of lymphocytic 
infiltration appeared to be associated with a poorer prognosis in the series of 128 
total cystectomy specimens reported by Pomerance (1972), extensive mononuc­
lear cell infiltration did not indicate a more favourable prognosis. Cell-mediated 
cytotoxicity in bladder cancer patients also does not correlate with lymphocytic 
tumour infiltrations (Jones and O'Toole 1977). The assumption that mononuclear 
cell infiltration of bladder tumours indicates a better prognosis is further 
questioned by experimental observations. Elimination of the intense lymphocytic 
reactions, which are commonly observed in FANFf-induced mouse bladder 
tumours (see Chap. 1, p. 13) by immunosuppressive treatment with cyc­
lophosphamide, did not influence the induction time and tumour incidence when 
compared with animals receiving the carcinogen alone (Soloway et al. 1974). 
Since the biological meaning of such cellular infiltrates are not yet understood, it is 
certainly not justified to draw any conclusion with regard to the prognosis from 
this finding. It may well indicate a favourable immune response (Catalona et al. 
1975a), but lymphocytic tumour infiltration may also induce an increased 
prostaglandin production and secretion. This may in turn inhibit an otherwise 
efficient antitumoural response, as has already been described (see p. 59). It is 
also likely that the infiltrating mononuclear cells exhibit suppressor cell activity. 
Further characterisation of these cells, and of the factors which may lead to the 
infiltration, are needed before this immunological reaction can be used for the 
evaluation of bladder carcinomas. 

Changes in the histological pattern of regional lymph nodes have been 
described in bladder cancer patients and correlated with the extent of the disease. 
A markedly improved 5-year survival has been noted in patients whose regional 
lymph nodes appeared to be stimulated, as compared with patients with either 
unstimulated or cell-depleted lymph nodes. Furthermore, lymph node metastases 
have been found less frequently in patients whose regional lymph nodes have been 
regarded as stimulated with prominent germinal centres and expansion of the 
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deep cortex (Herr et al. 1976a). Since the status of the regional lymph nodes does 
not correspond in every case with the outcome of the disease, it is likely that the 
histological pattern of the lymph node does not entirely reflect the actual state of 
the immune defence of the patient. 

Apart from the evaluation of morphological changes in the regional lymph 
nodes, various approaches have been used to correlate the stage and prognosis of 
carcinoma of the bladder with a variety of immune parameters. They fall into 
three categories: 

1. In vivo tests which are designated to evaluate the host immunocompetence 
2. In vitro assays which measure the responsiveness of T -cells and B-cells against 

histoincompatible allogeneic cells and against a variety of mitogens such as 
phytohaemagglutin and concanavalin A 

3. Quantification of the various types of mononuclear cells in peripheral blood 

Catalona et al. (1974c), analysing blood samples from 21 patients with bladder 
carcinoma, found a significant reduction of the T-cell level in these patients as 
compared with that of 83 healthy control subjects. T-cell deficiency was more 
pronounced in patients with pathological stage P3 and P4 tumours, but T-cell 
levels did not differ from those of healthy individuals in stage PI and P2 lesions. 
An additional reduction in total lymphocyte counts and T -cells was noted in 
patients who received radiation therapy for bladder carcinoma (Catalona et al. 
1974a; Amin and Lich 1974). Blomgren et al. (1974), however, were unable to 
demonstrate a decrease in circulating T-cells in bladder cancer patients receiving 
radiotherapy, although total lymphocyte count decreased significantly. In their 
study, radiation therapy appeared to reduce both the number and percentage of 
circulating B-cells. 

It has been suggested that the reduction of T-cells in bladder cancer patients 
may be in part responsible for the impaired proliferative response of lymphocytes 
to mitogens such as phytohaemagglutinin (PHA) or to allogeneic cells. A 
significant inhibition of PHA-induced blastogenesis has been observed in bladder 
cancer patients with pathological stage P3 and P4 tumours. Lymphocyte response 
to PHA or allogeneic cells in patients with PI and P2 lesions did not differ from 
that of healthy subjects (Catalona et al. 197 4b). Merrin and Han (1974) were able 
to detect a reduced lymphocytic reaction in 4 out of 10 patients, all of whom died 
within 1 year. These hyporesponsive lymphocytes were found to suppress the 
proliferative response of normal reacting lymphocytes. The suppressive activity 
may be mediated by monocytes (Herr 1980). Although a diminished blastogenesis 
to PHA was observed by other investigators, which did not return to normal 
following cystectomy, impaired lymphocyte response did not correlate with the 
extent of the disease (McLaughlin et al. 1974). In contrast to these observations, 
Blomgren et al. (1974) documented an unchanged blastogenesis following PHA­
stimulation. Herr et al. (1976b) observed impaired blastogenesis in only 9 out of 
55 patients with bladder carcinoma, while lymphocytes of these patients when 
used as stimulator cells in one-way mixed leucocyte cultures (MLC) exhibited a 
subnormal stimulator activity in 31 out of 55 cases. Since stimulatory activity 
returned to normal in 12 out of 15 patients after complete tumour removal, it has 
been suggested that reduced stimulatory activity may be a sensitive marker for 
tumour burden in patients with carcinoma of the bladder (Herr et al. 1976b). 
Significant discrepancies exist as to whether the reduceo PHA-induced 
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lymphocyte response in bladder cancer patients is mainly due to an intrinsic defect 
of the lymphocytes (Catalona et al. 1974b) in addition to suppressor cell activity, 
or caused by serum factors which may inhibit the mitogen-induced blast 
transformation (McLaughlin and Brooks 1974). The controversial results 
obtained in the various studies mentioned above clearly demonstrate that the in 
vitro responsiveness of peripheral lymphocytes to various mitogens or allogeneic 
cells appears to be of little help in the clinical evaluation of malignant diseases of 
the urinary bladder. 

More general information on non-tumour-specific host immunocompetence is 
obtained from in vivo stimulation of bladder cancer patients with a variety of 
recall antigens-Candida, streptokinase-streptodornase, purified protein deriva­
tive (PPD) and mumps-and other antigens such as keyhole limpet haemocyanin 
(KLH) or dinitrochlorobenzene (DNCB). Olson et al. (1972) initially studied the 
responsiveness of bladder cancer patients to a battery of recall antigens and KLH. 
Impaired delayed cutaneous hypersensitivity reaction to KLH was observed in 
63% of the 35 patients studied in this series. Unreactivity was even more notable 
in patients with active disease at the time skin testing was performed. This 
observation has been confirmed by other investigators using DNCB or 2, 4-
dinitrofluorobenzene (DNFB). Catalona and Chretien (1973) were able to 
demonstrate among 25 patients a significant relationship between impaired 
immunocompetence and the extent of the disease and the histological grade of the 
malignant lesions. Impaired hypersensitivity reactions have been found in 100% 
of patients with T3 and T4 Grade 4 tumours, as compared with 33% in T2 tumours 
and 25% in Grade 2 tumours. A similar correlation between tumour stage and 
responsiveness to DNCB has been observed by Adolphs and Steffens (1977) and 
by Brosman et al. (1979). The incidence of impaired hypersensitivity appeared to 
correlate also with the extent of the disease when streptokinase-streptodornase 
was used as the antigen. Although negative skin test responses to DNCB returned 
to normal following therapy of the bladder tumours, this improvement was 
notably seen in patients with superficial tumours. A significant change has not 
been observed in patients with stage D disease, in whom the tumour load has been 
reduced. The value of the DNCB skin test in predicting tumour recurrences 
following transurethral resection of stage 0 and A lesions, or following 
cystectomy for invasive cancer, appears to be limited, since no difference in the 
incidence of tumour recurrence was detectable in patients with and without 
positive DNCB skin tests approximately 2 years after therapy. A positive delayed 
cutaneous hypersensitivity reaction to DNCB does not seem to indicate a better 
prognosis with regard to the survival of stage Band C tumours, although the 
chance of surviving the first year following therapy is greater for those patients 
who respond to DNCB. Differences in the survival of DNCB responders and 
non-responders among bladder tumour patients have also been reported by 
Catalona et al. (1975b), but the follow-up was only 1 year. 

In view of the results of the various studies presented above, host 
immunocompetence as measured by skin tests, in particular with DNCB, appears 
to correlate with the stage of the bladder cancer, but impaired hypersensitivity 
reactions may well be observed in the presence of low-stage lesions. On the other 
hand, a positive response to DNCB may occur even in disseminated cancers. 
Since immunocompetence does not seem to predict reliably the outcome of the 
disease these skin tests cannot be used for making therapeutic decisions. 



Clinical Considerations 65 

Carcinoembryonic Antigen 

In 1965, Gold and Fre~dman described a glycoprotein with a molecular weight of 
180000-200000 daltons which was isolated from colorectal neoplasms and fetal 
entodermal tissue. As it was not detectable on normal colon at that time it was 
regarded as a tumour-specific antigen. The antigenic properties of this material 
have enabled a variety of sensitive immunological methods to be developed by 
which concentrations of carcinoembryonic antigen (CEA) and CEA-like 
substances can be measured in various body fluids. Extensive investigations have 
shown elevated CEA plasma levels not only in patients with malignant disease of 
the gastrointestinal tract, but also in patients with a variety of other tumours and 
even in smokers who were free of malignant disease. 

The reported incidence of elevated plasma CEA levels in patients with bladder 
cancer has varied from 41 % to 85 %. This wide range of elevated CEA levels in 
these studies is due to several factors, such as the use of different test kits, which 
may differ with regard to the specificity of the anti-CEA antibody, the 
heterogeneity of the patients tested and the different upper limits of normal. 
There is agreement that plasma CEA is elevated particularly in patients with 
advanced tumours, and it is therefore not useful as a screening test for early 
detection of bladder tumours. In most cases with low-stage bladder tumours CEA 
plasma concentrations are only slightly elevated, which may also be seen in 
smokers and patients with inflammatory disease of the gastrointestinal tract. 
Considering the many factors which give false negative and false positive results, 
the determination of plasma CEA levels appears to be of little value in the 
diagnosis and follow-up of bladder tumours (Fraser et al. 1975). 

Elevated urinary CEA (U-CEA) levels have been found in 40%-100% of 
tumour-free patients with urinary tract infection (Guinan et al. 1975; Zimmer­
mann et al. 1976; Turner et al. 1977). This interference has to be taken into 
consideration when U-CEA is used in the evaluation and follow-up of transitional 
cell carcinomas. Several studies have shown that the incidence of elevated U­
CEA levels increases with the extent of the disease (Zimmermann et al. 1976; 
Fleischer et al. 1977; Wahren et~. 1982), but there is no difference according to 
the grade of the tumour (Hering et al. 1976; Wahren et al. 1982). No correlation 
appears to exist between plasma and U-CEA levels, and therefore renal filtration 
cannot account for the CEA in the urine of bladder cancer patients (Guinan et al. 
1974). Since no substances which possibly cross-react with CEA have been 
discovered in bacterial cultures from patients with urinary infections, it can be 
assumed that U-CEA is shed from the urothelium into the urine (Wahren et al. 
1982). 

Wahren et al. (1982) investigated 425 patients who were free of urinary 
infection and were able to demonstrate that patients with U-CEA levels less than 
30 Ilglml prior to therapy had a significantly better survival than those with levels 
of more than 30 Ilglml. Patients with T3 and T4 tumours with decreasing U-CEA 
levels had a significantly better symptom-free survival than those with increasing 
levels following therapy: 201 patients were followed up for more than 1 year after 
radiotherapy and those with initial U-CEA levels less than 50 Ilglml remained 
tumour-free significantly more often than those whose pre-treatment levels were 
above 50 Ilglml. Urinary CEA appears to be an independent prognostic factor, as 
patients with initial low U-CEA levels had a better survival than those with high 
U-CEA, regardless of the stage and grade of the disease. It may therefore be a 
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suitable test for selecting high-risk patients. Patients with ileal or colonic urinary 
diversions after cystectomy may have high levels of U-CEA in the absence of 
tumour recurrence or metastases, and it is therefore not a reliable test in these 
circumstances (Klippel et al. 1983). 

Clinical Significance of ABO (H) Isoantigens 

In 1968, Kovarik et al. reported on the ubiquitous expression of blood group 
isoantigens (BGIs) on human endothelial and epithelial tissues, which were 
frequently not detectable on the corresponding carcinomas. In addition to the 
expression of new antigens on malignant cells (which remains to be proven for 
spontaneously arising human neoplasms) and the re-expression offetal antigens, 
the loss of BGIs represents another alteration of the tumour cell membrane. 
These isoantigens can be detected on fixed or frozen tissue sections with the 
specific red cell adherence test (SRCAT; see also Chap. 2, p. 45) or with the more 
practical and reliable immunoperoxidase staining technique (Hsu et al. 1981, see 
Fig. 3.4). 

Davidsohn et al. (1973) observed the loss of BGIs in the majority of high-grade 
bladder tumours and concluded that the SRCA T may be of additional help in the 
histological grading of bladder tumours. Decenzo et al. (1975) however, noted 
that the results of the SRCAT did not necessarily correlate with the grade of 

Fig. 3.4. Left: Normal urothelium-antigen-positive immunoperoxidase staining. Centre: Transitio­
nal cell carcinoma Grade 2-antigen-positive immunoperoxidase staining. Right: Transitional cell 
carcinoma Grade 2 without expression of BGIs . Note: antigen presence in normal endothelium in the 
lamina propria. H&E, blood group A, x 100 
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tumour, as lack of isoantigenicity was observed in 4 low-grade tumours out of 22 
patients studied. This observation was later confirmed (Newman et al. 1980; 
D'Elia et al. 1982; Jakse and Hofstadter 1983). Decenzo et al. (1975) were able to 
compare the results of the initial SRCA T with the eventual outcome of the disease 
by following those patients with stage A disease for an average of 7 years (range 
1-14 years). Seven out of nine patients with a negative SRCAT developed 
invasive cancer within a period of 3-14 years, regardless of the histological grade 
of the initial tumour. Another patient with an SRCAT -negative Grade 3 tumour 
died of metastatic disease within 1 year of treatment. None of the 13 patients 
whose initial tumours were positive developed invasive cancer, although there 
were recurrences in 11 of these patients. The impression of this study was that the 
alteration in A, B, O-antigenicity of bladder tumours may be a prognostic factor 
indicating the aggressiveness of the tumour that is not otherwise detectable. This 
has subsequently been confirmed. Lange et al. (1978) were able to predict invasive 
tumour growth in 81 % of 37 patients with low-stage bladder tumours, and 
Newman et al. (1980) found invasive tumour growth in 88% of patients with 
isoantigen deletion in their initial tumours. 

Although the loss of BGls has been considered as a pre-existing event in the 
course of cellular de-differentiation (Decenzo et al. 1975) there are two reasons 
why this may not always be the case. Not all patients with initial SRCAT- negative 
superficial bladder tumours will develop invasive recurrence, and Jakse and 
Hofstlidter (1983) were able to demonstrate that carcinoma in situ and urothelial 
dysplasia are significantly more often associated with antigen-negative superficial 
tumours than with antigen-positive lesions. Since preneoplastic alterations of the 
urothelium and carcinoma in situ have been found to be associated with a poor 
prognosis, the likelihood of subsequent invasive tumour growth indicated by the 
antigen deletion may at least in part be due to unrecognised dysplasia or 
carcinoma in situ elsewhere in the bladder. This assumption may also account for 
the observation of changes in the SRCAT from positive to negative in sequential 
tumours in three patients who later developed invasive tumours (D'Elia et al. 
1982). It would appear reasonable from this assumption that random biopsies of 
the bladder mucosa should be taken more frequently from those patients with 
initial antigen-negative low-stage tumours. 

Although a lack ofBGls on low-stage bladder tumours seems to predict a poor 
prognosis and the presence of these antigens indicate a low risk of developing 
invasion, it is certainly not justified at this time to argue for or against more 
agressive treatment of low-stage bladder tumours on the basis of the ABO­
antigenicity of the initial lesion. Further investigations are needed to explain why 
some antigen-negative tumours will not recur with invasive growth, whereas the 
majority of these tumours will. The higher rate of antigen-negative tumours 
among patients with blood group 0 appears to be another problem (Weinstein et 
al. 1981). Askari et al. (1981) detected antigen-negative tumours in 91% of 
patients with blood group O. The weak antigenicity of the H-antigen in these 
patients and the use of the Ulex Europeus preparation, which has been mostly 
applied in the SRCAT for the H-antigen, contribute considerably to the high rate 
offalse negative results. Evidence has recently been provided that the refinement 
of the methodology, as with the immunoperoxidase techniques and probably with 
the use of anti-H-antibody from patients with Bombay blood (a rare blood type 
without A, B or H antigens), will improve the reliability of this test among blood 
group 0 patients. 
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Immunotherapy of Bladder Tumours 

The treatment of metastatic bladder cancer, the limited efficacy of cystectomy in 
locally advanced tumours and the high rate of recurrences in superficial papillary 
bladder tumours must be regarded as the major problems in the management of 
carcinoma of the bladder. In the search for new therapeutic modalities interest 
has focused on various forms of immunotherapy, particularly in preventing 
recurrent disease in low-stage bladder tumours. 

The work by Zbar et al. (1971) has provided evidence that non-tumour­
specific stimulation of the immune system can effectively suppress tumour 
growth. In their experiments BeG was injected into tumour nodules 7 days 
following subcutaneous inoculation of 106 cells of a carcinogen-induced hepat­
oma into guinea pigs. This resulted in a 60% survival of the animals, while all 
untreated controls died within 60--80 days. They were also able to demonstrate 
regression of metastatic lesions in some instances. Although the mode of action 
of BeG is still not completely understood, its therapeutic effect is attributed to a 
stimulation of the immune system, in particular of macrophages, and does not 
seem to be due to the toxicity of BeG. 

The first clinical trial designed to evaluate the effectiveness of active non­
tumour-specific immunostimulation in carcinoma of the bladder was performed 
by Olson et al. (1974). Nine patients were treated subcutaneously with the 
immunogen keyhole limpet haemocyanin following transurethral resection of 
papillary bladder tumours of stage O-Bl. This resulted in a significant reduction 
of tumour recurrences, as compared with an unstimulated group of 10 patients. 
The 9 patients had 1 recurrence in 204 patient-months, while 7 of the 10 
untreated patients developed 7 recurrences within 228 patient-months of follow­
up. These promising observations were then confirmed in a small prospective 
randomised trial (Klippel 1982). 

BeG Therapy 

Morales and associates (1976) initially reported on their experience with BeG as 
a non-specific stimulant in Ta and T1 bladder tumours. In their study BeG was 
given intradermally at a dosage of 5 mg and intravesically at a dosage of 120 mg 
at weekly intervals for 6 weeks. The 9 patients who received the regimen had 
had a total of 22 recurrences within 77 patient-months before treatment, while 
only 1 recurrence developed within 41 patient-months following immunostimu­
lation. Although this difference did not show statistical significance because of 
the disparity in the observation time, a significantly reduced recurrence rate 
following BeG therapy could be demonstrated in a later study in which 16 
patients had 53 recurrences within 163 patient-months prior to therapy. Follow­
ing immunostimulation with BeG, only 7 recurrences were noted within 222 
patient-months (Morales 1978). In a prospective randomised trial using the same 
regimen, Lamm et al. (1981) were able to confirm essentially the results reported 
by Morales (1978). In this study, 28 patients who received BeG following 
transurethral resection developed 6 recurrences within a 12-month period of 
observation, while 13 recurrences were seen in 26 patients not treated with 
adjuvant immunotherapy. 
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In a prospective, randomised study Brosman (1982), using the Tice strain of 
BCG, did not observe tumour recurrence in the BCG-treated group of 27 
patients, as compared with 9 recurrences in the group of 22 patients who were 
treated with thiotepa. In addition, 12 patients who had previously not responded 
to treatment with thiotepa were treated with BCG and did not develop tumour 
recurrence within the minimal observation period of24 months. The combination 
of cyclophosphamide and BCG (Adolphs and Bastian 1983) also seems to be 
effective in reducing the recurrence rate in patients with superficial bladder 
tumours, but this was not a randomised trial so it is not possible to draw 
conclusions about the synergistic effect of these two treatments. 

Despite the encouraging results which were demonstrable using immu­
notherapy with BCG, it is unfortunately associated with a high incidence of side 
effects. Although transitory symptoms such as bladder irritability, low-grade 
fever and malaise were commonly noted in most studies (Morales 1978; Lamm et 
al. 1981), severe systemic side effects with arthralgia, prolonged episodes of fever, 
chills, anorexia and severe bladder irritability were also reported (Brosman 1982). 
Some of these patients required hospitalisation and isoniazide or triple drug 
treatment, which resulted in amelioration of the symptoms. Treatment with a 
reduced BCG dosage of 60 or 120 mg, administered by one or two intravesical 
instillations, caused less side effects, but was not effective in controlling the 
recurrence of papillary bladder tumours following transurethral resection (Flamm 
and Grof, 1981). 

Apart from the dosage, the mode of administration of BCG appears to be 
another important factor which determines the effect of adjuvant immu­
notherapy. Martinez-Pineiro and Muntanola (1977) were unable to detect tumour 
regression in three patients in whom BCG was given intradermally, while partial 
tumour regression was observed in two patients after intralesional BCG 
administration. Tumour regression in four out of six patients following 
intralesional BCG injection was also observed by Douville et al. (1978). 
However, tumour regression may also be achieved by intravesical instillation of 
BCG, as observed in 59% of 17 patients with incompletely resected superficial 
tumours (Morales et al. 1981). 

Intracavitary BCG instillation has yielded promising results in five out of seven 
patients with carcinoma in situ of the urinary bladder. Using the regimen 
described on p. 68 (Morales et al. 1976), patients with carcinoma in situ remained 
free of tumour with follow-up periods ranging from 12 to 33 months. Complete 
resolution of carcinoma in situ was also observed in 65% of 17 patients treated by 
Herr et al. (1982), and in five out of seven patients reported by Brosman (1982). In 
contrast to the promising results obtained with BCG in preventing recurrent 
disease in superficial bladder cancer including carcinoma in situ, objective 
responses in patients with metastatic disease appear to occur rarely, if at all 
(Morales and Ersil 1979). 

Several other agents, which are thought to stimulate the immune system in a 
non-specific manner, have been used in the treatment of bladder cancer patients. 
Levamisole has been shown to be ineffective even in controlling minimal residual 
disease in patients with superficial bladder tumours (Smith et al. 1978). 
Disappointing results have also been obtained in a prospective randomised trial 
with transfer factor (Tarkkanen et al. 1981). Miller and Hollinshead (1980) 
reported on attempts to treat three patients who had superficial bladder tumours 
with active specific immunotherapy. The antigen preparation, which was 
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administered three times with complete Freund's adjuvant at monthly intervals, 
was isolated from a bladder tumour specimen and chemically characterised as a 
polypeptide with a molecular weight of 40 000 daltons. Although all three patients 
showed beneficial alterations of their recurrence pattern within a follow-up period 
of 18 months, further clinical evaluation of this therapeutic modality is needed. 

Human Leucocyte Interferon 

A limited number of patients with carcinoma of the bladder have been treated 
with human leucocyte interferon (IFN-a). The rationale for this type of treatment 
is based on the observation that various types of human interferon possess direct 
cytotoxic potentials against a variety of human tumour cells. The cytotoxic activity 
of human fibroblast interferons (IFN -a) against T24 bladder tumour cells is shown 
in Fig. 3.5, and demonstrates a significant growth inhibition of these cells in the 
presence of 100 and 1000 IV IFN-alml culture medium, as compared with the 
growth of untreated T24 cells. Furthermore, interferons may act against tumour 
cells by augmentation of the activity of NK-cells, although the definite pathways 
by which interferons may exert their antiproliferative potential remains unclear. 

Christophersen and associates (1978) reported on their initial experience with 
IFN-a in the treatment of superficial papillary bladder tumours. Two of three 
patients received a total of 1.1xlOlO IV IFN-a within a period of 7 months, 
whereas a total of 4.6x 109 IV were given to the remaining patients within 18 
months. Tumours with a diameter less than 1 cm completely regressed, while 
lesions with a diameter of more than 1 cm remained stable. Ikic et al. (1981) have 
treated eight patients with superficial papillary bladder tumours. Vnpurified 
IFN-a was injected intralesionally through a cystoscope. Four of these eight 
patients received additional IFN-a by daily intramuscular injection. A total 
dosage of IFN-aranging from 4.2x 107 to 1.2x 108 IV was given systemically. All 
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Fig. 3.5. Inhibition of growth of T24 cell cultures with IFN-{3. x--x, 1000 IU IFN-{3/ml culture 
medium; O---D, 100 IV IFN-{3/ml culture medium; _______.., untreated T/4 cells 
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tumours treated with intralesional injections regressed within 3 months. 
Untreatable tumour recurrence was noted in one of these patients at 4 months. 
Complete tumour regression was observed in two out of four patients who 
received IFN-a' both intralesionally and systemically. Tumours of the remaining 
two patients showed partial regression facilitating complete transurethral 
resection. Although the promising observations may be due to the effect of IFN­
a', it is also conceivable that toxic material other than IFN -a'contained in the crude 
preparation may be responsible. It remains to be shown whether or not additional 
systemic IFN-treatment is needed apart from the intralesional administration. 
Complete regression of tumours in two patients following intravenous administra­
tion of a total of 1.89x 108 IU IFN-a' indicates that systemic treatment may be as 
effective as local IFN administration (Hill et al. 1981). This however, may not 
always be the case, as complete tumour regression was noted in only one out of 
five patients, with a partial res~onse in another patient, following systemic IFN­
treatment with a total of 9x 10 IU IFN-a' (Scorticatti et al. 1981). 

In this context it may be of interest that systemic treatment with in vivo- induced 
IFN, obtained by treatment with poly I:C, which are known to be interferon 
inducers, did not result in a significant decrease of recurrences in 14 patients with 
carcinoma in situ or stage 0 Grade I or II tumours, as compared with 12 untreated 
patients. A significant increase in survival rate, however, was observed: four 
patients of the control group died within 76 months, while all poly I:C-treated 
patients were still alive after 170 months (Kemeny et al. 1981). 

Conclusion 

It is obvious from this overview on immunotherapy of bladder cancer that 
metastatic disease continues to present a major problem. Non-specific immuno­
stimulation, in particular with BCG administered intravesically, is effective in 
preventing local recurrence after transurethral resection of superficial bladder 
tumours, and BCG instillation may be an alternative approach in the management 
of carcinoma in situ of the urinary bladder. Although it remains unclear as to 
whether BCG may act in a non-specific manner by inducing an inflammatory 
response, or gives rise to an efficient tumour-specific immune response, BCG 
instillation can be recommended as adjuvant therapy in patients with recurrent 
superficial bladder tumours. In spite of some promising results obtained with 
interferons, further experimental and clinical studies are definitely needed before 
IFN can be regarded as an alternative therapeutic modality for carcinoma of the 
bladder. Since large amounts of recombinant interferons are now available, 
further evaluation of interferons can be expected in the near future. 
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Chapter 4 

Symptomatology 

D. M. A. Wallace 

Introduction 

In over 90% of cases of bladder cancer it is the symptoms that lead to the diagnosis 
and treatment; relatively few cases are detected incidentally or by routine 
screening methods. The period of time that a tumour is symptomatic is relatively 
short, compared with the total life span of the tumour, and the period when the 
tumour is symptomatic and curable (i.e. is localised) varies with the biological 
characteristics of the tumour. When breakthrough of the basement membrane 
occurs and the tumour becomes invasive, then the prognosis decreases sharply 
with each stage of invasion. This is clearly shown in the 3-year survival figures for 
each depth of infiltration (Table 4.1) reported by Pryor (1973). Assuming that 
both the depth of invasion and the development of metastases are functions of 
time, then every delay in instituting treatment may have a marked effect on the 
survival. Conversely, there may be little consequence in delaying treatment for a 
non-invasive papillary tumour, but the risks of leaving such tumours untreated 
have not, for obvious reasons, been established. Even so, there is clearly an 
appreciable risk of invasion and metastases, and therefore the low malignant 
potential of most papillary tumours cannot be used as an excuse for any lack of 
urgency in instituting treatment. 

Table 4.1. The 3-year survival according to the depth of invasion of the bladder tumour (Pryor 1973) 

Depth of invasion 

Non-invasive 
Tumour cores (PIa) 
Lamina propria (PI b) 
Superficial muscle 
Deep muscle 

UICC histopathological 
category 

PIS 
PI 
PI 
P2 
P3 

3-Year survival 

88% 
77% 
64% 
52% 
24% 
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Haematuria 

The presentation of bladder cancer is clearly dominated by haematuria. 
Microscopic haematuria should not be regarded as a completely separate entity 
from macroscopic haematuria, and therefore these two subjects will be discussed 
in succession. 

Macroscopic Haematuria 

The proportion of cases with bladder cancer presenting with haematuria varies 
from 68% to 97.5% (Massey et al. 1965; Wallace and Harris 1965; Hendry et al. 
1981). Haematuria is a common symptom in clinical practice, and the correct 
appreciation of its significance is an essential part of undergraduate medical 
teaching. Malignant disease of the urinary tract is diagnosed in 11.3%-22% of 
patients with haematuria (Lee and Davis 1953; Burkholder et al. 1969; Turner et 
al. 1977; Hendry et al. 1981). The majority of these malignancies are carcinomas 
of the bladder. The management of patients with macroscopic haematuria is 
therefore primarily directed towards the rapid diagnosis or exclusion of urological 
malignancies. 

Any patient who passes 'red' urine must be assumed to have haematuria. This 
can easily be verified by microscopy or with a simple 'stick test'. This symptom 
may be intermittent; the patient's own observations must not be dismissed, nor 
much time wasted in its verification. Other causes of passing discoloured urine 
that may be mistaken for haematuria are rare and include drugs (Pyridium, 
rifampicin), patent medicines, porphyria, bile pigments and vegetable dyes, such 
as are found in beetroot, which some 10% of the popUlation cannot metabolise 
and excrete unchanged in the urine. Some women may be poor witnesses or may 
be too embarrassed to describe clearly to the doctor the exact nature of their 
bleeding. Thus haematuria can be misinterpreted as vaginal bleeding or even as 
normal menstruation. The history must therefore be taken with care and when the 
description is not precise then all possibilities must be considered. Useful 
information about the origin of the haematuria can be obtained by ascertaining if 
the haematuria is initial, total or terminal. When the haematuria is initial the 
lesion is likely to be below the bladder neck, when total anywhere above the 
bladder neck, and when terminal the lesion may be in the bladder or prostatic 
urethra. Worm-like clots will have come from the upper tracts; the presence of 
clots is a useful indicator of the severity of the bleeding and the need for urgent 
action. 

Microscopic Haematuria 

With improving medical care and increasing use of 'stick tests' for haematuria 
more patients are being detected with asymptomatic microscopic haematuria. 
These cases pose a problem for the clinician as to how they should be investigated. 
When, if ever, can red cells in the urine be dismissed as normal? Must the same 
significance be attached to microscopic as to macroscopic haematuria? 
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Table 4.2. Red cells in the urine in routinely 
screened males and females (Alwall and Lohi 1973) 

RBClHPF 

> 3 
> 7 
>11 

Men 

3.9% 
1.0% 
0.6% 

Women 

5.7% 
2.3% 
1.4% 
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Addis (1926) demonstrated with a technique using blood counting chambers 
that red blood cells could be detected in 40 out of 64 healthy medical students, and 
that the excretion rate varied between 0 and 425000 red blood cells per 12 h. 
Wright (1959), using the standard and less laborious technique of microscoping 
the centrifuged deposit of a sample of urine, found that 21.6% of males attending 
life insurance examinations had more than 10 red blood cells per high power field 
(rbc/hpf). Using more careful methods of the centrifugation technique, Sanders 
(1963) found red cells in 74.4% of employees aged 16--70 years. Both Sanders and 
Wright calculated that 1 rbc/hpf is equivalent to approximately 2300 rbc/ml of 
urine using the centrifugation technique. Alwall and Lohi (1973) found red cells 
present at 3, 7 and 11 rbe/hpf in 3.9%, 1.0% and 0.6% respectively of routinely 
screened males and in 5.7%,2.3% and 1.4% offemales (Table 4.2). Strom (1975) 
also found that 1 % of males and 4% of females had more than 12 rbc/hpf. 

All of the above investigations used the standard techniques of centrifuging 
10-15 ml of urine and examining the deposit as a wet preparation. Freni et al. 
(1977) adapted urine cytology techniques to examine the whole deposit from 40 
ml of urine which was transferred to albumen-coated slides and stained with the 
Papanicolaou method. They showed that while the standard examination of urine 
can demonstrate red cells when there are more than 500 rbe/ml, the use of 
cytological techniques could detect as few as 50 rbc/ml. In screening 446 men over 
50 years of age red cells were detected in every urine sample by using the 
cytological technique. The authors tentatively suggested that if a line exists at all 
between physiological values and abnormal values it should be drawn at 20000 
rbc/ml. This figure corresponds to 8 rbc/hpf using the standard techniques and 40 
rbc/hpf using cytological techniques. In none of these studies was it reported that 
the patients with microscopic haematuria were investigated for a cause of their 
haematuria or were followed up. 

The clinical significance of microscopic haematuria was reported on by Carson 
et al. (1979), who investigated 200 consecutive patients with asymptomatic 
microscopic haematuria detected by routine laboratory screening of urine 
samples at the Mayo Clinic. Urine cultures, cytology, urography and cystoscopy 
were carried out for each patient. Carcinoma of the bladder was found in 22 
patients (11 %); in 9 ofthese patients the cytological results were positive, and 5 of 
these had carcinoma in situ. Thirty-eight patients who had no cause diagnosed 
initially for their microscopic haematuria were followed up for 2 years. Six of these 
patients were later found to have significant lesions, of which one was a bladder 
cancer. One of the findings of this study was that the grade of haematuria did not 
correlate with the severity of the pathological findings, as four of the patients with 
bladder cancer had between 1 and 8 rbe/hpf. 

The results of another study by Golin and Howard (1980) are remarkably 
similar. They investigated 246 patients with microscopic haematuria and found 
10% to have urological neoplasms. They also found no relationship between the 



80 Symptomatology 

severity of the haematuria and the significance of the lesion, with cases of bladder 
cancer being detected with less than 8 rbc/hpf. 

In a much earlier study from the Mayo Clinic Greene et al. (1956) had 
investigated 500 patients with microscopic haematuria and found only 9 bladder 
neoplasms. In none of these patients, however, had investigation with urine 
cytology been carried out, and no cases with carcinoma in situ were found. The 
explanation for the much higher detection of malignancy in the second series is 
likely to be the use of urine cytology and mucosal biopsies to detect carcinoma in 
situ rather than a real increase in the incidence of bladder cancer (Greene 1980). 

The findings of more than 1 rbc/hpf on routine screening of urine samples by the 
standard technique, which is usually performed by the most junior and 
inexperienced laboratory technician, cannot therefore be dismissed as normal. 
However, the full investigation of every patient with 1 rbc/hpf is clearly 
impracticable, but for these patients a repeat urinalysis and urine cytology should 
be carried out. Urography and cystoscopy are indicated when persistent 
microscopic haematuria is confirmed, and referral to a nephrologist should be 
made if red cell casts or albuminuria are present. If a 'stick' method of testing gives 
positive results, then it should be assumed that at least 20000-50000 rbc/ml of 
urine are present (Sacre 1969), and these cases should then be investigated in the 
same manner as cases with macroscopic haematuria. 

An important new development which may separate those patients whose urine 
contains red cells which have come through the glomerulus from those in whom 
the bleeding is from elsewhere in the urinary tract is the study of the red cell 
morphology by phase-contrast microscopy. Red cells that have passed through 
the glomerulus are distorted or fragmented, whereas those that have not come via 
the glomerulus retain their normal shape (Birch and Fairly 1979). Urine samples 
from 376 healthy individuals were examined and showed that 95% had up to 8000 
rbc/ml; in each case the erythrocytes exhibited the dysmorphic pattern suggesting 
that the erythrocytes in healthy individuals enter the urine via the glomerulus. 
Dysmorphic cells were also found in 86 of 87 patients subsequently shown to have 
glomerular lesions (Birch et al. 1983). Fassett et al. (1982) also showed that 115 of 
120 patients with glomerular bleeding as judged by phase-contrast microscopy 
had glomerulonephritis; 100 of 105 patients with non-glomerular bleeding had 
lesions in the lower urinary tract, and 5 had glomerulonephritis. Phase-contrast 
microscopy is therefore likely to be useful in separating those patients with 
microscopic haematuria who need urological investigation from those who can be 
reassured or who need nephrological assessment. 

Symptoms of Bladder Irritation 

Some 20%-25% of patients with bladder cancer will present with symptoms of 
bladder irritation. These symptoms may be caused by a variety of pathological 
processes: 

1. Secondary infection of the urine: 39%-41 % of patients presenting with bladder 
cancers also had urinary infections (Cox et al. 1969; Turner et al. 1977). Appell 
et al. (1980) demonstrated that bacteria could be cultured from resected 
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bladder tumours in 65.5% of cases, even though the urine was sterile before 
transurethral resection (TUR). Malignant disease of the bladder makes a 
breach in the bladder's defences against infection and thus becomes a 
privileged site for bacterial growth. The tumour then acts like a foreign body 
and prevents the eradication of the infection. 

2. A reduction in bladder capacity may be caused by infiltration of the bladder 
wall or by the filling of the lumen with exophytic growth. 

3. Outflow obstruction may be caused by the tumour obstructing or infiltrating 
the bladder neck or prostate. 

4. Pain may be due to direct infiltration beyond the wall of the bladder. Pain is 
also a feature of carcinoma in situ (see below). 

5. Necrosis of tumour within the bladder may cause a non-specific inflammatory 
reaction. 

6. The presence of carcinoma in situ. A symptom complex that must now be 
recognised is that which occurs in association with widespread carcinoma in 
situ. Not all patients with carcinoma in situ have symptoms, but, when 
symptoms do occur, the prognosis is usually worse (Riddle et al. 1976). The 
main symptoms are dysuria, frequency and urgency, with occasional urge 
incontinence (Farrow et al. 1977). In addition, these patients may have a pain 
which is quite characteristic; it is a constant pain in the suprapubic, penile or 
perineal region. These symptoms may be due to chemical irritation by the 
urine but are more likely to be due to the in situ carcinoma. A striking feature is 
the rapid relief of symptoms within 48 h of receiving effective chemotherapy, 
as reported by England et al. (1981). 

Symptoms of Advanced Disease 

The symptoms of locally advanced or metastatic disease may be very non-specific 
and their pathogenesis is complex. When fully investigated it is frequently 
revealed that the causes of these symptoms are not the direct effects of advanced 
cancer but are systemic disturbances that can be treated, such as anaemia, 
infection, hypercalcaemia (see Chap. 5, p. 93) and renal failure. Hypercalcaemia 
may be a non-specific effect that can also result in renal failure. 

Patients with locally advanced bladder cancer will nearly always have 
haematuria or pyuria, so that the diagnosis of the primary tumour in such cases is 
seldom a problem. Pain in the groin may be caused by obstruction and pain in the 
leg is likely to be caused by pelvic nerve involvement. Lymphoedema may be the 
result of nodal metastases. Urinary leakage may be caused by a vesicovaginal 
fistula when the tumour necroses. 

Causes of Delay in the Diagnosis of Bladder Cancer 

While it is accepted that enormous efforts will have to be made in the screening 
and early diagnosis of bladder cancer to make any improvement in the overall 
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survival, the failure of early diagnosis and treatment in individual patients is a not 
infrequent occurrence in everyday clinical practice. Does delay in diagnosis and 
treatment have an adverse effect on the prognosis? This must be carefully 
examined and the causes for delay analysed. 

Payne (1959) studied 1420 patients with bladder cancer and analysed them 
according to age, sex, history, tumour type and survival. He found that when the 
length of history was less than 2 months from the onset of symptoms to the first 
examination in hospital then the crude 3-year survival was 57%; this fell to 37% if 
the history was 3-8 months but rose again to 44% for those with histories of 9-24 
months. Wallace and Harris (1965) showed that when infiltrating tumours were 
treated within 1 month of the onset of symptoms the crude 3-year survival was 
60% whereas when a delay of 1-6 months had occurred then the prognosis was less 
than half as good, with a 3-year survival of only 25%. Richie et al. (1975) reported 
that for patients treated by total cystectomy when the history was less than 6 
months the 5-year survival was 44.5%; this dropped to 28.6% if the history was 
longer than 6 months. In this study patients with dysuria not associated with 
urinary infection had a poorer survival. Cox et al. (1969), however, found no 
correlation between length of history and survival in a 26-year review of 371 
patients with bladder cancer. Mommsen et al. (1983) studied 212 consecutive 
cases of bladder cancer to elucidate the causes of delay in the diagnosis and 
treatment. They found that the length of delay did not influence the survival of 
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those with T3 or T4 tumours, but there was a tendency to better survival when the 
delay was shorter with the T1 and Tl tumours. Of those that presented with 
haematuria the crude 3-year survival was 55% when the history was less than 1 
month and 35% when there was a delay of 1-6 months. 

From these results it seems possible that if we could achieve the ideal of treating 
all patients within 1 month of the onset of their symptoms then the crude survival 
would be 10%-20% better. When we fail to start treatment within 6 months then 
the prognosis is at least 10% worse. We must now carefully examine the pathways 
that patients must follow to reach the point of diagnosis and treatment. It is the 
total time between the onset of symptoms and the initiation of treatment that is 
important and this is made up of many delay periods, which are set out in Fig. 4.1. 

Patient Delay 

The term 'patient delay' refers to the interval between the onset of symptoms and 
the point when the patient seeks advice. Wallace and Harris (1965) reported that 
this was not a major cause of delay, as half of the patients reported to their doctors 
within 1 week. Delays were more frequently found in women patients, to whom 
the occurrence of genitourinary bleeding may be less frightening. Mommsen et al. 
(1983) found that half the patients consulted their doctors within 1 week of the 
onset of their symptoms, but also found that 19% of males and 13% of females 
delayed for more than 13 weeks. Efforts at public education must continue to 
maintain this patient response, but increased efforts here are not likely to bring 
about a significant improvement. 

Appointment Delay I 

Usually a patient will be seen immediately by a doctor only in an emergency. The 
degree of urgency attached to haematuria and thus the speed with which the 
patient sees a doctor is variable but should always be less than 1 week. An 
alternative is direct self-referral to a haematuria diagnostic service. 

Doctor Delays 

In the study by Mommsen et al. (1983) 82% of men and 62% of women were 
referred within 12 weeks of consulting their general practitioner. Of the patients 
with haematuria 13 % of the men but 35 % of the women were referred to hospital 
after 13 weeks or more. When cystitis was the presenting symptom, referral was 
significantly later than when haematuria was present. It is appropriate here to 
enumerate some of the main pitfalls which may cause doctors to delay in referring 
patients for investigation when bladder cancer is a possibility: 

1. The haematuria is due to infection. As shown earlier, infection is frequently 
present with bladder tumours, but haematuria must not be attributed to the 
infection until a bladder tumour has been excluded. Relapsing urinary 
infections in the absence of frank haematuria may also be due to a bladder 
tumour. 
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2. The haematuria is due to benign prostatic enlargement. This is a diagnosis of 
exclusion only. Most large prostates look as if they could cause some bleeding, 
and a coincidental bladder tumour must not be overlooked. 

3. The haematuria is caused by anticoagulants. Anticoagulants may make urinary 
tract bleeding more pronounced but they must not be regarded as the cause 
until all other possibilities have been excluded. They must therefore be fully 
investigated. 

4. The bleeding is gynaecological. In the case of a female patient who is not a good 
witness, both the doctor and the patient may make the wrong assumption that 
the haematuria is vaginal bleeding. 

5. Lower urinary tract symptoms without haematuria. Haematuria is so clearly 
associated with bladder cancer that when lower tract symptoms are present 
without haematuria the diagnosis of bladder cancer may not be considered. 
This is particularly true in men with carcinoma in situ where the symptoms are 
often attributed to prostatic obstruction and no urine cytology or bladder 
biopsies are performed. In elderly women the symptoms may be attributed to 
urinary infections without a urine culture being performed. 

Appointment Delay II 

Patients may have to wait up to several weeks for a hospital appointment if the 
urgency of the situation is not made clear. The hospital system should allow for 
patients with the key symptom of haematuria to have an automatic urgent 
appointment without having to be placed on any waiting list. This is the essential 
feature of the haematuria diagnostic service as reported by Turner et al. (1977) 
and Hendry et al. (1981). 

Urologist and Hospital Delays 

All too often the speed and efficiency with which the patient with bladder cancer is 
investigated and diagnosed breaks down in the hospital system. This is the area of 
the urologist's responsibility, and he and the hospital administration must ensure 
that there are no unnecessary delays between clinic appointment, investigation 
and admission for treatment. 

Conclusion 

The symptoms of bladder cancer are common in general clinical practice. It is only 
by a thorough basic medical training and the running of an efficient diagnostic 
service that we can maintain the highest standards of care for the patient with 
bladder cancer. The first essential is the rapid diagnosis of all cases in which 
bladder cancer is a possibility. If we can thereby improve the prognosis by only a 
small amount then we will have achieved our objective. Therapeutic nihilism must 
never allow us to lower the standards of investigation of patients with lower tract 
symptoms where bladder cancer is suspected. 
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Chapter 5 

Diagnostic Procedures 

M. C. Bishop 

Introduction 

The techniques described in this chapter are applicable both to the diagnosis of 
new tumours and the assessment of recurrent ones. Their efficiency in staging the 
tumour is central to this discussion. The practicality of using such techniques for 
screening groups of patients at special risk will also be considered. 

The diagnosis of bladder cancer will be suspect in any patient with painless 
haematuria and in the clinical circumstances outlined in Chapter 4. Virtually any 
symptom of urinary tract disorder can be associated with a bladder tumour (Fig. 
5.1). Recently, with increasing popularity of the health check, microscopic 
haematuria has become a significant entity requiring further investigation. 
Routine urinalysis for blood may prove to be among the most cost effective of the 
screening investigations of a general population, whilst exfoliative cytology 
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Fig. 5.1. The origins of a diagnosis of bladder cancer 
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should still be reserved for groups at risk. As with all forms of cancer, the 
application of these screening procedures may be costly and liable to introduce 
widespread fear of the disease. These must ultimately be justified by improved 
results of treatment. Proof that prompt diagnosis of early disease prevents death 
from advanced tumour growth is so hard to achieve that the problem becomes 
almost philosophical. The reorganisation of a urological clinic or outpatient 
department necessary to deal with the referrals for haematuria should also be 
justified (see Chap. 4, pp. 82-83). 

The advantages of early diagnosis may be summed up thus: 

1. Small superficial growths are more easily dealt with by local means before they 
become extensive. 

2. Superficial tumours can be treated before they become invasive. 
3. Invasive tumours can be treated before they have metastasised and become 

incurable. 

The key distinctions in terms of prognosis for bladder cancer are shown in Fig. 
5.2 (Jewett and Strong 1946; Marshall 1956; Schmidt and Weinstein 1976; Murphy 
1978). The two thresholds usually define a change of treatment plan, although 
completely hard and fast rules cannot be drawn. Indeed, it may eventually be 
shown that T1 tumours, as opposed to Ta tumours, may be most effectively 
treated by radical surgery. On the other hand, some urologists regard complete 
endoscopic resection of a small T2 tumour as adequate treatment. Similarly, the 
threshold between the T3b and T4 tumour is often indistinct, and the optimistic 
surgeon may feel obliged to embark on a cystectomy on the off chance that the 
tumour has not advanced beyond the limits of resectability. 

An efficient system for classification and staging ought to be capable of 
demonstrating down-staging of the invasive tumour after radiotherapy, since it is 
clear that the best results from radical surgery are obtained in patients responding 
to preoperative radiotherapy. Eventually it may be shown that these are the 
patients for whom cystectomy is unnecessary (van der Werf-Messing 1973). 

Staging methods must also be capable of detecting regional lymph node 
metastases by demonstrating enlargement and distortion of the architecture of the 
regional and juxtaregionallymph nodes. The search for distant metastases should 
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Fig. 5.2. Carcinoma of the bladder: 
VICC 'T' classification. The critical limits 
determining local, radical and palliative 
therapy are shown 
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Fig. 5.3. Flow chart of diagnosis and treatment of bladder cancer. This emphasises (1) that 
assessment of T category by CT and ultrasound must be done before cystoscopy and (2) that decisions 
on treatment of invasive tumours are made on the results of investigations for nodal and distant 
metastases 

also, within reason, be as comprehensive as possible. The demonstration of nodal 
or distant metastases means that radical local therapy is unlikely to be curative. 

Most of the available methods used in diagnosis and staging of bladder cancer 
which are discussed in this chapter are shown as a flow chart between 'clinical 
suspicion' and 'treatment' (Fig. 5.3). They will be taken in the order of urine tests, 
tumour markers, radiology and endoscopic assessment. This is done to emphasise 
the importance of making a complete assessment before biopsy and transurethral 
resection of the tumour. 

Urine Examination 

Urinalysis 

Following history taking and physical examination, the first and simplest 
investigation is the routine urinalysis. The most obvious abnormality indicative of 
urothelial malignancy is macro- or microscopic haematuria. The circumstances in 
which this is sought and discovered are dealt with more fully in the section on 
screening (see p. 108) and in Chapter 4 (see p. 78). 
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Pyuria is common in bladder cancer. In the absence of additional bacteriologi­
cally proven infection, a diligent search for the cause of the leucocytes in the urine 
should always be made. The differential diagnosis includes urinary tract calculi, 
tuberculosis, chronic cystitis and incompletely controlled bacterial infection. 
However, proof of infection on bacterial culture should not detract from a 
diagnosis of bladder cancer as, like any foreign body, a tumour predisposes to 
bacterial colonisation (Appell et al. 1980). 

Simple microscopy of individual cells in the urinary sediment can also be 
undertaken, with special emphasis on the epithelial elements (de Voogt et al. 
1977). This can be distinguished from formal cytological examination of urine and 
bladder washings. The technique is easily learned and can be carried out by the 
urologist as an office procedure. Light microscopy with phase-contrast separation 
is used to evaluate the cytological detail of the epithelial cells, and atypical or 
frankly malignant cells can be distinguished. Minimal preparation of the specimen 
is required, and at best the sensitivity approaches that of cytology after the more 
complicated processes of cell concentration and special staining. The method has 
disadvantages in that permanent preparations cannot be made, and the precision 
is obviously determined by the experience of the observer. The cells cannot be 
graded, and the diagnosis of carcinoma is all that is possible. The presence of large 
numbers of cells when urine is contaminated with blood or an infection will always 
cause problems. 

Exfoliative Cytology 

The urinary tract is lined with urothelium from the tip of the renal papilla to the 
fossa navicularis, and these urothelial cells exfoliate into the urine. There they can 
be recovered from the sediment or trapped on a millipore filter and, after suitable 
fixation, stained by the Papanicolaou method for examination of the cytological 
detail. The sampling, preparation and staining of the cells are crucial to the 
accuracy of the diagnosis that the cytologist can make. 

Technique 

Samples of urothelial cells may be obtained from the voided urine, from bladder 
washings (by saline barbotage), from the upper tracts by ureteric catheterisation 
or ureteric brushing and from the urethra by irrigation with saline or swabbing 
with soluble swabs. For purposes of screening for bladder tumours voided urine is 
adequate, but where the index of suspicion is high then the more invasive methods 
of sampling are justified. Urothelial cells degenerate in urine, which is seldom 
isotonic. The early morning sample of urine is therefore not suitable for 
cytological examination. The specimen for urine cytology should preferably be 
sent to the laboratory for immediate processing; otherwise it should either be 
fixed or refrigerated until it can be examined. 

The recovery of urothelial cells can be improved and the cellular detail better 
preserved if bladder washings are taken. After evacuation of the residual urine, 50 
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ml physiological saline are introduced through the catheter or cystoscope; the 
saline is injected and withdrawn several times and then sent immediately to the 
laboratory (Esposti et al. 1970; Harris et al. 1971; Esposti and Zajicek 1972; 
Frable et al. 1977). It is essential for the cytologist to know certain clinical details 
in order to interpret the specimen. The most important are whether there was 
prior use of intravesical or systemic cytotoxic therapy or radiotherapy, where the 
specimen has come from and how it has been taken (e.g. ileal loop urine or 
ureteric brushings). 

After fixation in alcohol or an alcohol-acetic acid mixture, the cells are 
recovered on filters, or alternatively processed in a centrifuged pellet, stained and 
examined by microscopy. Other types of analysis can be undertaken on cells 
rather than tissue. These include the A, B, and H antigen expression, scanning 
and transmission electron microscopy, and flow cytometry for the DNA and RNA 
content. 

Cytology in the Diagnosis and Treatment of Urothelial Cancer 

Whilst the definitive diagnosis of a bladder tumour must be by histological 
examination of a tissue biopsy, cytology of voided urine or bladder washings is less 
invasive and more readily performed. Many urologists use urine cytology as a 
complementary technique in the early diagnosis of urothelial cancer and also to 
follow the response to treatment (Lewis et al. 1976; Esposti 1981). Others have 
been less enthusiastic in view of the unsatisfactory rates of diagnostic accuracy 
reported. These can be highly variable and suggest that case selection and the skill 
of the cytologist may have been inconsistent (de Voogt et al. 1977). It may be 
impossible to distinguish cells of a low-grade tumour from the normal urothelium. 
The sensitivity, however, increases with the degree of de-differentiation of the 
tumour, and the correlation between histological and cytological diagnosis for 
Grades 2 and 3 tumours approaches 90%. On the other hand, sensitivity can be as 
low as 45%, particularly where the tumour is necrotic or severe coexisting 
inflammation or haemorrhage mask the malignant cells (de Voogt et al. 1977; 
Frable et al. 1977; EI-Bolkainy 1980). A positive result from urine cytology in a 
patient showing no tumour on cystoscopy and mucosal biopsies is regarded as a 
false positive. However, during prolonged follow-up a urothelial carcinoma 
usually appears, and thus the initial false positive rate of up to 15% steadily 
decreases (Allegra et al. 1972; Frable et al. 1977; Heney et al. 1977). In such 
patients special attention should be paid to early diagnosis of upper tract tumours 
by urography, cytological sampling of urine and washings from the renal pelvis 
and ureter (Leistenschneider and Nagel 1980) and perhaps now also by direct 
ureteropyeloscopy. 

After radiotherapy or chemotherapy exfoliated cells will usually show signs of 
acute injury. These changes will lead to difficulties in interpretation for the 
inexperienced cytologist. However, disappearance of malignant cells from the 
urine after radiotherapy or intravesical chemotherapy is a reliable sign of a 
satisfactory response to treatment. This may reduce the need for repeat 
cystoscopic examinations. Conversely, the reappearance of malignant cells in the 
urine and bladder washings is a signal that greater vigilance is required (Esposti et 
al. 1978; Esposti 1981). 
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Flow Cytometry 

The dye acridine orange has a strong affinity for nucleic acids and fluoresces in 
ultraviolet light with a different colour according to the form of nucleic acid to 
which it has bound. This property has been used in automated flow cytometry in 
which the cellular contents of DNA and RNA and also the nuclear size can be 
measured. Objective measurements can be rapidly made on a large number of 
cells from a single urine sample. Bladder tumours are characterised by an increase 
in the proportion of cells with more than diploid DNA content and secondly by 
aneuploid cell peaks (Tribukait et al. 1979; Klein et al. 1982a, b; Tribukait et al. 
1982). The flow cytometer is, however, a very expensive piece of apparatus, and 
this will certainly preclude its general use in the immediate future. 

Summary of Indications for Exfoliative Cytology 

1. In screening populations at risk of developing urothelial malignancy, e.g. 
workers who have been exposed to carcinogens and individuals with a history 
of analgesic abuse (see section on screening, p. 108). 

2. In patients in whom a diagnosis of carcinoma in situ is suspected. In these 
patients cytology is best supplemented by random mucosal biopsies, since 
maximum sensitivity is achieved with a combination of both techniques. 

3. Urine cytology is useful in the investigation of a patient with a bladder 
diverticulum, where the isthmus is too narrow to admit the cystoscope and the 
wall of the diverticulum is usually too thin to be biopsied safely. 

4. To replace the review cystoscopy in the follow-up of patients with previously 
treated bladder tumours in whom the risk of recurrent tumour is low or 
multiple anaesthetics is high. 

5. Exfoliated cells from tumours of the upper tracts also appear in the urine, 
especially during a diuresis with frusemide; therefore urine cytology can be 
used for their surveillance after treatment of a bladder carcinoma. This may 
also be performed after a cystectomy, when ileal loop urine can be used. 

6. After a total cystectomy when the urethra has been left in situ, urethral 
washings or soluble urethral swabs should be used for regular cytological 
examinations to detect recurrent tumour in the urethra. 

Tumour Markers 

A marker substance present in the blood or urine should be easily measured and 
reliably indicate the existence and extent of the tumour for the purpose of initial 
diagnosis or detection of recurrent growth. The marker substance may be derived 
from the tumour itself or from surrounding tissue whose metabolism is influenced 
by the tumour. The established role of alpha-fetoprotein and beta-RCG in the 
management of testicular cancer and of carcinoembryonic antigen (CEA) in 
colorectal cancer have stimulated much interest and research into the detection of 
marker substances for many other tumours. 
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Carcinoembryonic Antigen 

CEA, an oncofetal protein, was originally identified in malignant and fetal 
digestive tract tissue and its derivatives. It is now regarded as virtually a tumour­
specific antigen in colorectal carcinoma. However, it is found in cells of a variety 
of tumours, including transitional cell carcinoma (Shevchuk et al. 1981). It can 
also be measured in elevated concentrations in the plasma and urine (Wahren et 
al. 1975; Colleen et al. 1979). Although the tests lacked both specificity and 
sensitivity in the initial diagnosis of bladder cancer, it was hoped that it might be a 
useful aid to prognosis and the detection of recurrence since a fall and later 
elevation of urine CEA were shown to occur with resection and subsequent 
regrowth respectively (Hall et al. 1973). It later became apparent that elevated 
levels related to the presence of inflammatory reactions in either acute or chronic 
cystitis (Colleen et al. 1979). Urinary infection and non-specific inflammatory 
changes commonly coexist with bladder tumours, and it is their activity rather 
than that of the tumour itself which is reflected in the urinary levels of CEA. 
However, there may yet be some value in the measurement, particularly for the 
enthusiast, since a recent study suggests that higher levels in bacteria-free urine 
reflect adversely on the prognosis (Wahren et al. 1982). 

Enzymes, Proteins and Mucopolysaccharides 

Several substances have been investigated as possible markers of tumour activity 
in the urinary tract but none of them has found a useful role in the management of 
patients with bladder cancer (Lessing 1978). Amongst those investigated have 
been urinary lactate dehydrogenase, creatinine phosphokinase, alkaline phos­
phatase (Lessing 1978; Motomiya et al. 1979), beta-glucuronidase (Cooper et al. 
1973), collagenase (Chowaniec and Hicks 1977; Kunit et al. 1980), urinary protein 
excretion (Hemmingsen et al. 1981), glycosoaminoglycans (Hennessey et al. 
1981) and fibrinogen degradation products (Martinez-Pineiro et al. 1977; Alsabti 
1979). In general they have all been found to lack specificity and sensitivity and 
many are complex and expensive tests to perform. 

Paraneoplastic Endocrinopathies 

The paraneoplastic endocrinopathies are of considerable interest and importance 
both to the basic scientist, who would wish to explain how a non-endocrine cell 
apparently acquires hormone-secreting potential, and to the clinician, who can 
use measurements of hormone levels and their target effects as markers. 
Recognition of these phenomena is important since they can be confused with the 
manifestations of advanced metastatic disease and thereby the patient may be 
regarded as a hopeless prospect for curative therapy. 

Inappropriate secretion of parathyroid hormone, catecholamines, serotonin, 
anterior pituitary trophic hormones, gonadal hormones, erythropoietin and 
insulin-like substances have all been described in urological tumours (Altaffer 
1982). However, such endocrinopathies are unusual in urothelial cancer. 
Hypercalcaemia is occasionally found and is not necessarily due to osteolytic bone 
metastases. A parathyroid hormone-like substance secreted by the primary 
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tumour may be the cause, although for these particular tumours prostaglandins 
are most likely to be responsible (McKay et al. 1978; Droller 1981). In this case a 
fall in the level of serum calcium can provide useful evidence of response of the 
primary tumour to treatment. The contribution of sodium depletion and 
dehydration as factors that exacerbate the hypercalcaemia in patients with 
malignancy should not be underestimated. These factors can of course be 
corrected without any change in the state of the tumour and will result in a 
considerable improvement in the wellbeing ofthe patient (Stewart 1983). In these 
circumstances the plasma calcium will be an unreliable marker. 

Radiology 

Intravenous Urography 

The principal reason for intravenous urography (IVU) in the adult patient with 
haematuria-the bladder tumour suspect-is to diagnose disease in the upper 
urinary tracts (Lang 1969; Sherwood et al. 1980). A second lesion in the upper 
tract of a patient with bladder cancer is not uncommon and can have an important 
bearing on treatment. lVU may also give useful information about the lower 
urinary tract and of the tumour itself. However, lVU alone lacks precision in 
either diagnosis or staging of bladder tumour and should always be followed by 
cystoscopy in a patient with haematuria or if there is any doubt that the patient 
could have a urothelial cancer. A normal IVU appearance does not exclude a 
bladder tumour, as up to 30% of bladder tumours may not be apparent as filling 
defects in the bladder. 

Upper Tracts 

In order to exclude disease in the upper tracts in the patient with haematuria it is 
essential that the lVU film is of the highest quality. The renal outlines must be 
clearly demonstrated and the whole of the collecting system should be visualised. 
This may require tomography and delayed films and a high dose of contrast. If the 
quality of the IVU film is substandard, then either IVU should be repeated or 
consideration given to obtaining an ascending ureteropyelogram. 

A diligent search must be made of the whole collecting system for filling defects 
which may indicate a second urothelial tumour. It is important to establish if the 
upper tracts are normal at the time of first presentation as these patients must be 
regarded as being at risk of developing upper tract tumours throughout the period 
of their follow-up. Panurothelial disease will be particularly familiar to urologists 
working in localities where analgesic abuse is common or potent environmental 
factors operate (see section on screening, p. 110). Elsewhere, it is much less 
common to find coexisting renal and bladder tumours either simultaneously or 
serially. The value of routine urography during bladder tumour follow-up is 
therefore doubtful (Walzer and SolO\'vay 1983). Urographic review should be 
undertaken only where frequent recurrences are found (Booth and Kellett 1981). 
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Fig.S.4a,b. Intravenous urography in bladder cancer. a Calcification in the tumour (T3b). 
b Contrast film shows large space-occupying lesion in the bladder with bilateral obstructive 
nephropathy, severe on the right. (Courtesy of Dr. P. Davies, Nottingham City Hospital) 

Dilatation of one or both upper urinary tracts is a most important sign since this 
usually indicates that the tumour in the bladder is invasive (Lang 1969; Fig. 5.4). 
A rare exception is the superficial papillary tumour involving the intramural 
segment of the ureter. When the kidney is non-functioning or the excretion of 
contrast is so poor that the upper tracts c~.nnot be visualised, as in cases of 
phenacetin nephropathy, a second tumour in the renal pelvis or ureter cannot be 
excluded. An accurate diagnosis in these circumstances has important therapeutic 
consequences in that a nephroureterectomy may be required in addition to radical 
treatment of the bladder tumour. Renal ultrasound or computed tomography 
(CT) can identify the hydronephrotic kidney, and it may even be possible to 
demonstrate a solid tumour within it; however, an ante grade pyelogram is 
indicated in these circumstances to demonstrate the upper tracts (Fig. 5.5b). 

Lower Urinary Tract 

Useful information on the primary tumour in the bladder may be obtained from 
the urogram, particularly from the after-micturition film. The shape of the filling 
defect may indicate whether the tumour is likely to be papillary or solid, and the 
size and extent of the tumour within the bladder may be revealed. Tumour 
calcification is rarely seen on the plain film and may be difficult to distinguish from 
other nearby sources such as the prostate. However, it may be useful when viewed 
in conjunction with a filling defect and, moreover, it generally indicates that the 
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Fig. S.Sa-c. Widespread 'field change' in urothelial carcinoma. Bilateral obstructing renal pelvic 
carcinomas in a patient with bladder cancer followed for many years. a Urography; b antegrade 
pyelograms; c operative specimens 
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tumour is invasive and of a high grade (see Fig. 5.4a). Additional useful 
information about the state of the patient's lower urinary tract may also be 
obtained from the IVU film. In particular, the size of the after-micturition residue 
and the presence of diverticula may have an important bearing on the 
management. 

The importance of the urographic signs of ureteric obstruction in staging 
bladder cancer has already been emphasised. The corollary is that IVU should 
always precede cystoscopy. This will forewarn the surgeon that an invasive 
tumour may exist near to the orifice. The grave disadvantage in delaying 
urography until after cystoscopy and endoscopic resection of the tumour 
encountered near to the orifice is that, even if the tumour is superficial, oedema 
and later fibrosis caused by the operative intervention can obstruct the ureter and 
thus this valuable index of tumour assessment is lost. 

Cystography 

A cystogram is only required in the diagnosis and assessment of a bladder tumour 
when there is suspicion of it arising in a diverticulum which cannot be examined 
cystoscopically. With care and experience the radiologist can demonstrate a 
tumour as small as 0.5 cm in diameter. However, CT scanning gives a better image 
ofthe diverticulum, the tumour within it and the extent of invasion (see Fig. 5.6c). 
There are further reasons for performlOg ~ cystogram. The first is to assist in 
planning the radiation fields by demonstrating to the radiotherapist the exact site 
of the tumour and its relationship to the skin markers. The second is to identify 
vesicoureteric reflux. This is not uncommon following TUR of bladder tumours in 
the vicinity of the ureteric orifices. In the context of urothelial cancer reflux might 
be harmful in two ways: (1) by allowing tumour cells to implant into the upper 
tracts and (2) by allowing nephrotoxic chemotherapeutic agents instilled into the 
bladder to reach the kidneys. However, the importance of these two factors is 
debatable; indeed, reflux may allow a cytotoxic solution instilled into the bladder 
to come into contact with tumours of the ureter or pelvicaliceal system. Such 
opportunism has had the desired result on at least one occasion (H. R. England 
1978, personal communication). 

A persisting urinary tract infection may occasionally be the result of 
vesicoureteric reflux. Cystography should be considered if symptomatic urinary 
infections cannot be controlled, as surgical correction of the reflux may be 
contemplated. Finally, cystography should be done if treatment with intravesical 
formalin is being considered for the control of intractable haemorrhage. Reflux of 
formalin into the upper tracts could have fatal consequences (see Chap. 11, 
p.265). 

Computed Tomography 

Primary Tumour 

CT scanning of bladder tumours has been considered in several recent 
publications (Seidelman et al. 1978; Stanley et al. 1978; Kellett et al. 1980; 
Colleen et al. 1981; Hamlin et al. 1981; Jeffery et al. 1981; Vock et al. 1982). 
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Fig. S.6a-e. cr scanning in bladder cancer. a Multifocal superficial tumours; b invasive tumour 
partially obstructing the ureter; c invasive tumour in a bladder diverticulum; d tumour invading the 
seminal vesicles (T4a); e lymph node metastases. (Courtesy of Dr. A. Dixon, University of Cambridge 
Medical School) 
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Fig. 5.6. (continuecl) 

e 

Intraluminal tumours of 1.5 cm minimum diameter can usually be identified in the 
low density urine, though the outline may be sharpened by contrast media or air. 
This is unnecessary with the newer scanners, though there is still some advantage 
in outlining the bowel with barium and the vagina with a tampon. Localised 
thickening or flattening of the bladder wall may be seen and indicates infiltration 
of the muscle (T2 orTIa). Haziness of the perivesical fat or irregularity of the wall 
suggest extension beyond the bladder (T3b). A contiguous increase in the tissue 
density extending to other viscera or the abdominal wall, or obliteration of the 
angle between the seminal vesicles and the bladder indicates that it is likely to be 
category T4 (Fig. 5.6a-d). CT can be helpful in the diagnosis and staging of a 
tumour in a diverticulum (Fig. 5.6c). However, it is not accurate in distinguishing 
the fact of muscle invasion nor its degree within the bladder wall . It therefore 
cannot separate a T2 tumour from a T3a tumour. Like other imaging methods it is 
particularly prone to overstage tumours following even limited operative 
diagnostic procedures, which can cause inflammation and fibrosis in and around 
the bladder wall. In advanced disease (T3b and T4), CT imaging becomes more 
accurate in identifying tumour which has invaded through the bladder wall and 
beyond (Table 5.1). Here it is definitely superior to the bimanual examination. 
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Table 5.1. Correlation between the histopathological and cr 
classification in 77 patients with bladder cancer (Vock et al. 1982) 

P N cr 

T<3b Db T4 

<3b 52 38 13 1 
3b 15 1 14 0 
4 10 0 0 10 

Concordance: 81 % 

In the future, improved specificity for lesser degrees of invasion can be expected 
with the more advanced machines and by ensuring that scanning is done before 
TUR or biopsy. Its position on the flow chart in Fig. 5.3 is therefore immediately 
above the point at which a diagnosis of invasive bladder cancer is confirmed. 

Metastases 

Lymph Node Metastases. The lymphatic drainage ofthe bladder is shown in Fig. 
5.7. The frequency of lymph node metastases corresponds to the progression of 
the primary tumour, being approximately 25% for tumours within the bladder 
wall and 60% or more when extension is beyond (see Fig. 5.6e and Chap. 2, pp. 
~1). Accuracy in identification of involved lymph nodes is therefore vital if 
radical surgery is to be avoided in hopelessly advanced tumours; CT may be more 
accurate than lymphography (Table 5.2). It may have a particular advantage in 
that regional nodes in the internal iliac and obturator groups can be identified 
(Lee et al. 1978; Walsh et al. 1980). It must be realised that the two techniques 
describe different features of the involved lymph node; CT demonstrates only 
distortion of the capsule of the node or overall enlargement, whilst lymphography 
is more sensitive to early changes in the internal architecture caused by 
metastases. 

Distant Metastases (see also section on 'M' staging, p. 104). The CTscan may be 
extended above the aortic bifurcation to give considerable additional information 
on the para-aortic nodes and other sites of potential metastatic involvement such 
as the liver and lungs, but this prolongs the study and increases the cost 
considerably. It is therefore not justified as a routine unless indicated by other 
abnormal findings, e.g. elevated liver function tests or ureteric displacement on 
urography. 

Table 5.2. Accuracy of lymphography and CT classification of lymphatic spread in bladder cancer. 
Both forms of imaging related to histopathological assessment (Vock et al. 1982) 

True False True False 
N + + Sensitivity (%) Specificity (% ) Accuracy (% ) 

cr 44 16 1 23 4 94 85 89 
Lymphography 29 6 7 15 1 46 94 72 
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Response to Treatment 

The rapid and reliable assessment of tumour 'down-staging' by radiotherapy may 
be of major importance in the early selection of patients for radical cystectomy as 
opposed to continuing with radiotherapy to a radical dose (van der Werf-Messing 
1973). Unfortunately, CT scanning cannot reliably distinguish inflammation and 
fibrosis around the tumour from the tumour itself. Hence CT can only have a 
limited role in monitoring the response to radiotherapy. 

A second use for CT is in the evaluation of the patient after cystectomy (Lee et 
al. 1981). This is probably the best technique for distinguishing local recurrent 
growth from haematoma, urinoma or abscess formation. Although recurrent 
growth is invariably a poor prognostic sign, its detection may assume greater 
importance with the development of more effective chemotherapeutic agents. 
Should local metastases be symptomatic they can be more effectively controlled 
by radiotherapy if accurately delineated, and here again CT is the best non­
invasive imaging technique. 

Summary 

In the staging of the primary bladder tumour CT becomes more accurate with 
progression of the tumour beyond category T3a and is certainly more reliable than 
bimanual examination, particularly in the obese patient. There is little doubt that 
the accuracy of CT is adversely affected by previous endoscopic surgery and 
radiotherapy. In the identification of lymphatic metastases, CT can be said to be 
complementary to lymphography in that the combination gives high specificity 
and sensitivity. 

Lymphography 

The increasing popularity of ultrasound and CT scanning may render the 
investigative technique of lymphography obsolete. Bipedal lymphography can 
produce excellent visualisation of the external, common iliac and para-aortic 
lymph nodes. However, the lymphatic drainage of the bladder is first to the 
perivesical and then to the obturator and internal iliac groups of nodes (Fig. 5.7). 
It is precisely these nodes which lymphography fails to demonstrate reliably. 
Published reports show considerable variation in accuracy (Higgs and Macdonald 
1968; Lang 1969; Wajsman et al. 1975; Macdonald and Paxton 1976; Turner et al. 
1976; Hall 1980; Vinje 1980). One large series reported an accurate correlation 
with histology in 90% of patients, suggesting that the investigation should always 
be done in the management of bladder cancer. Subsequent studies may have been 
subject to more critical appraisal and they emphasise the drawbacks. Discussion 
of accuracy in correlating clinical with histological variables must be qualified by 
examining in turn sensitivity and specificity. In the case of lymphography, 
radiographs and histology of pelvic lymph nodes should be compared node by 
node. Unfortunately, the criteria for deciding what is abnormal are ill defined, 
and even experienced radiologists frequently disagree (Hall 1980). To some 
extent this may derive from the fact that degenerative or lipomatous changes are 
more common in the older age groups. The specificity of lymphography can be 
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Fig.5.7a,b. The lymphatic drainage of the bladder. a Lateral view; b anterior view 

improved by treating the lymphangiogram as a dynamic investigation and 
repeating the films after 4-6 weeks to assess changes in the lymph nodes and 
perhaps growth of nodal metastases, but such a lengthy delay before a firm 
diagnosis is established is unacceptable. Lymphangiography is usually compared 
with the histology of selected lymph nodes rather than with a complete group, 
which can be obtained only by careful radical lymphadenectomy or by post-
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mortem dissection. This could certainly lead to apparent false positives. It is now 
agreed that the false negative rate for lymphangiography is high (poor sensitivity), 
whereas the false positive rate is lower (reasonable specificity). Thus a positive 
lymphangiogram may be helpful in combination with other investigations; a 
negative result contributes rather little. 

Fine Needle Aspiration of Pelvic Lymph Nodes 

It is likely that the role of both CT scanning and lymphography in the assessment 
of pelvic lymph nodes will be to demonstrate their position so that fine needle 
puncture can be performed and the node aspirated for cytological examination. In 
this respect both investigations may be complementary, but the most important 
factor may prove to be the accuracy with which these nodes can be punctured 
(Zornoza et al. 1977; Macintosh et al. 1979; Zornoza et al. 1981; Wajsman et al. 
1982). The major therapeutic decisions regarding surgery, chemotherapy and 
radiotherapy can only be made if suspicious lymph nodes are shown either 
histologically or cytologically to contain metastases. 

Angiography 

For most clinicians pelvic angiography has little to offer in the diagnosis and 
staging of bladder cancer. However, in some centres it has become established as 
a second line of investigation. In practice, even the most experienced radiologists 
find that it is inaccurate in diagnosing early progression and has little advantage 
over less invasive methods for the more advanced tumours. Moreover, chronic 
inflammatory disease, tumours of the dome or base of the bladder invading the 
prostate and the presence of multiple tumours can limit its accuracy (Nilsson 1967; 
Winterberger et al. 1972; Murphy 1978). In the study by Lang (1980), 
clinicopathological staging was more accurate for superficial tumours but equal to 
angiography for those invasive within the bladder wall. The results of this study 
compare very favourably with the best that can be achieved for tumour staging by 
CT, but they represent the work of an enthusiast and are unlikely to be emulated. 

Hypogastric artery cannulation and angiography may, however, have a role to 
play in the management of advanced disease for regional perfusion with cytotoxic 
drugs in high doses or with embolisation of the vesical arteries in cases of 
intractable haemorrhage (see Chap. 11, p. 274). 

Ultrasound 

The rapid development of ultrasonographic techniques may, to some extent, have 
limited the enthusiasm which might otherwise have been due to computed 
tomography (Barnett and Morley 1976). When both techniques are available to 
the urologist, there are situations (e.g. the investigation of the renal lump ) where 
a place can be found for each on the flow chart of investigations. The value of 
external ultrasound in the diagnosis of bladder cancer is equivocal. The situation 
in which a chance diagnosis of a bladder tumour might be made on ultrasound can 
only be theoretical, since the initial identification of the growth will always be 
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confirmed by urography, cystoscopy and biopsy. Ultrasound can occasionally 
make a contribution as an entirely non-invasive technique for staging of bladder 
cancer (Resnick and Boyce 1979). In a recent survey, Kyle (1982) reported rates 
of accuracy as high as 85% for early invasive (TI/T3) growths, far surpassing other 
techniques in this important group of tumours. Nearly comparable results were 
obtained by Winterberger and Murphy (1974). Unfortunately, more than for any 
other investigation performed by radiologists the interpretation is highly 
dependent upon the skill and experience of the investigator, particularly for 
lesions deep in the pelvis (Morley 1978). 

The transrectal probe is less effective in the investigation of bladder tumours 
than in prostatic carcinoma, where very encouraging results have been obtained. 
In the study of Harada et al. (1977) extravesical spread was observed in only 67% 
of proven T4 bladder tumours. Better results have been obtained by transurethral 
scanning employing a probe incorporated in the cystoscope-a technique 
developed in Denmark (Holm and Northerved 1974) and in Japan (Nakamura 
and Niijima 1980, 1981). Whilst a direct comparison has not been made, 
transurethral ultrasound used by experienced operators is probably comparable 
with CT in assessing the extent of invasion by a tumour (Schuller et al. 1982). It is 
equally difficult to distinguish mucosa from muscle, and therefore the fact of 
invasion is still impossible to establish by a non-invasive technique. Results can 
also be impaired by gross trabeculation, and the delineation of tumours of the 
bladder base can be imprecise (Gammelgaard and Holm 1980). Ultrasound 
cannot differentiate fibrosis caused by treatment from an advancing tumour; 
however, like CT, ultrasound is effective in identifying tumours in a diverticulum. 

'M'Staging 

Most clinicians restrict their routine search for metastases to examination of 
regional and juxtaregional lymph nodes by lymphography, CT scanning and 
percutaneous node aspiration. A chest radiograph should always be obtained, and 
the liver function tests, estimation of serum calcium and alkaline phosphatase, 
together with the isoenzymes if they are elevated, should always be done. A full 
blood count can provide valuable information, as anaemia is usually a sinister sign 
of chronic ill-health, though occasionally it can be very specific, e.g. the 
leucoerythroblastic anaemia of bone marrow infiltration. Similarly a raised 
erythrocyte sedimentation rate (ESR) in the absence of an obvious acute cause 
often indicates metastatic disease. The more meticulous the search the more likely 
are occult metastases to be detected. Murphy (1978) recommended isotopic and 
radiological bone surveys, bone marrow aspiration for malignant cells and liver 
scanning, though Lindner and deKernion (1982) found that routine pre­
cystectomy radioisotope scans were not cost effective (see also Chap. 6, p. 134). 
The discovery of metastases should preclude radical treatment, though some 
surgeons may hope to clear involved regional lymph nodes despite the appalling 
prognosis. Skeletal involvement occurs terminally and is often symptomatic (Fig. 
5.8). Transitional cell carcinoma should probably be added to the list of five 
primary tumours commonly metastasising to bone, but this assertion may be 
based on rather misleading evidence. As many as 20% of patients with metastatic 
disease have skeletal involvement (Murphy 1978; Babaian et al. 1980). The 
literature is less explicit on the proportion of patients with invasive bladder cancer 
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Fig. S.S. Osteolytic metastasis from carcinoma of the bladder. Patient presented with a discharging 
lump on the scalp and a frontal lobe disorder 

whose asymptomatic bone metastases have precluded treatment. The proportion 
is likely to be lower than for carcinoma of the breast or prostate, and therefore 
routine skeletal surveys may not be justified. 

Endoscopic Assessment 

Technique of Cystourethroscopy 

The patient suspected of having a bladder tumour must always be cystoscoped. 
This procedure should include examination of the urethra and bladder neck. 
Before the introduction of modern instruments employing fibreoptic illumination 
and the Hopkins rod lens system, this required use of separate instruments for 
panendoscopy and cystoscopy. Nowadays most urologists prefer 'to see their way' 
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through the urethra using the direct viewing 0° to 30° telescope and, after entering 
the bladder, to complete the examination with a 70° telescope. Alternatively a 30° 
telescope can be used for the whole examination, though special care will then be 
required to ensure that the anterior wall of the bladder is fully examined. The 
general availability of a basic kit allows the urologist to examine rapidly the lower 
urinary tract, biopsy suspicous areas of mucosa and, if necessary, insert ureteric 
catheters for sampling of upper tract urine and ureterography if there is any doubt 
that a renal pelvic or ureteric neoplasm coexists. For all these separate procedures 
the same cystoscope sheath can be used, and trauma to the urethra is thereby 
minimised. 

Availability to the urologist of on-table screening in the operating room 
provides a facility for more rapid diagnosis and allows ascending ureterography to 
be done with a bulb-ended catheter. This is in preference to the standard ureteric 
catheter which must be inserted some way up the ureter, a procedure which is 
neccessary if the patient has to be moved to the X-ray department. The recent 
introduction of the ureterorenoscope should now allow visualisation of the ureter 
and pelvicaliceal system in patients whose ureteric orifices can be suitably dilated. 

Anaesthesia 

If it seems certain from preoperative investigation that the patient has a bladder 
tumour, anaesthetic preparation should be such as to allow safe transurethral 
surgery and adequate relaxation for bimanual examination. This usually entails 
endotracheal intubation, artificial ventilation and full muscle relaxation. Spinal or 
extradural anaesthetic can also be used, though it should be remembered that 
paralysis of lower abdominal musculature entails a block to cord segments as high 
as T-lO. If a large tumour is likely to be encountered, blood should be cross­
matched. Clearly these provisions cannot be made on an operating list for every 
patient who could possibly have a bladder tumour. It is therefore desirable that 
the urologist should be forewarned. For this reason, and also to facilitate 
interpretation of non-invasive staging procedures without artefact introduced by 
treatment, it is preferable that the patient is investigated as fully as possible before 
surgery. 

One exception to this rule may be the patient with recurrent haematuria for 
which no cause has been apparent. It can be well worth the effort to arrange an 
emergency cystoscopy during a bleeding episode to identify the source. 

In many units diagnostic cystoscopy is done as an outpatient procedure with 
local urethral anaesthesia. On the continent of Europe these diagnostic 
procedures are usually done by private urologists, often on an outpatient basis, 
and this has some advantage in terms of saving anaesthetic and recovery facilities. 
In general, it is easy to perform in women and possible in men, provided there is 
no bladder neck obstruction. However, it can be a painful, frightening and 
embarrassing experience. A patient undergoing this procedure may well be 
reluctant to return for the long programme of follow-up examinations necessary 
when bladder cancer is diagnosed. In any case, muscle relaxation cannot be 
induced, and biopsy and electroresection is impossible. Cystoscopy under local 
anaesthesia is therefore best avoided if a tumour is suspected, unless the patient's 
general medical state precludes general anaesthesia or a regional block. In most 
cases it is unnecessary where day-case theatre facilities are available. The 
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possibility of using small-calibre flexible fibreoptic instruments for cystoscopy has 
yet to be fully explored, but they could facilitate examination under local 
anaesthesia and the procedure may once again become popular. 

Medium for Cystoscopy 

The standard medium for cystoscopy has always been water. However, the small 
risk of absorption and haemolysis should always be borne in mind. The water 
should be exchanged for an isotonic, non-ionic solution if an extensive resection is 
contemplated. 

There is some advantage in using carbon dioxide as the medium for cystoscopy 
in cases in which there is bleeding from a tumour and the bladder is very dirty, 
when the view through water would always be clouded (Matthews et al. 1983). 
The insufflation apparatus for laparoscopy can easily be adapted for the standard 
cystoscope and can be used safely in the bladder. 

Describing the Bladder Tumour 

At the initial cystoscopy the following points should be recorded: 

1. The number of bladder tumours. 
2. The site of bladder tumours. These should be mapped out on a chart 

immediately after cystoscopy. It is important to note their relationship to the 
ureteric orifices and also to any diverticula which may be present. 

3. The size of the tumours. This is often difficult to assess on the inside of the 
bladder, but the width of the resectoscope loop (7 mm for a 24 French gauge 
loop) can be used as a measure. 

4. The growth pattern-whether the tumour is papillary or solid or both. 
5. The base of the tumour-whether it is sessile or pedunculated and its size. 
6. The presence of necrosis or calcification. 
7. The surrounding mucosa and any changes in the mucosa distant from the 

tumour. These should be biopsied. 

These details were formerly regarded as having considerable prognostic 
significance in the older tumour registries. They may still be of use in formal 
research investigations, but in general urological practice the treatment of bladder 
cancer is determined by stage and grade. Multiplicity is only important in the 
broadest sense in influencing the choice of cytotoxic drug therapy and 
occasionally forcing the surgeon to recommend cystectomy when the tumours are 
so numerous as to defy local control. 

The procedure for taking biopsies and resecting bladder tumours is discussed 
fully in Chapter 8 (see p. 167). If cystoscopy shows no tumour in the bladder cancer 
follow-up, or if a case of carcinoma in situ is being followed up, the bladder can be 
'sampled' by saline barbotage for cytological examination. Using the standard 
rubber connecting piece and a bladder syringe 50 ml saline can be vigorously 
injected and withdrawn from the bladder; this procedure should be repeated at 
least three times and the sample sent for immediate cytological examination. 
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Bimanual Examination 

Pelvic examination should be done before the cystoscopy and resection of the 
tumour, but this is only useful if it is suspected that the tumour is deeply 
infiltrating. Occasionally, neoplasms of other pelvic organs, e.g. rectum, cervix 
and prostate, will be found on this preliminary examination. Such tumours can 
invade the bladder wall and produce changes which can be difficult to distinguish 
from a primary urothelial tumor. It is obviously important that the surgeon is 
forewarned of this before cystoscopy. However, vigorous examination may result 
in unnecessary bleeding, which will obscure the vision on cystoscopy. It is the 
bimanual examination after resection of the exophytic portion of the tumour that 
is essential for the categorisation of the tumour, although the UICC rules require 
this to be done both before and after the TUR. 

Following endoscopic resection and before insertion of the catheter the bladder 
is carefully palpated bimanually between a finger in the rectum or vagina and the 
operator's other hand applied firmly over the abdomen. Any residual tumour is 
carefully palpated to determine its depth of invasion, if it is invading adjacent 
organs or is fixed to the pelvic wall. Such a clinical assessment depends very much 
on the experience of the operator for its accuracy. The possible sources of error 
have been summarised (Wallace 1976); poor abdominal relaxation, particularly in 
the obese patient commonly invalidates the examination. Unfortunately, 
bimanual examination is often done as an afterthought when the patient is waking 
and coughing during extubation. The bladder should be empty and commonly is 
not. Even when care is taken with these factors tumours may still be missed when 
situated on the anterior wall behind the symphysis pubis or even in the vault if the 
abdominal hand palpates too low. 

Early authors concluded that the accuracy of clinical staging was disappointing 
and concurred with the pathological stage in the excised bladder in no more than 
50% of cases (Marshall 1952; see Chap. 6 for literature review). Later studies 
were in general agreement. Kenney et al. (1970) showed concurrence in only 44% 
of 105 cases with invasive cancer. They demonstrated how thickening in the 
bladder wall and perivesical tissues resulting from previous treatment, particular­
ly radiotherapy, could be misinterpreted. In their series 40% of cases were 
understaged before treatment and the same proportion were overstaged after 
treatment. 

Screening 

Intuitively it is felt that early investigation of potentially sinister symptoms will 
lead to the diagnosis of cancer at an early, and therefore curable, stage. However, 
the results of such a strategy have been generally disappointing. For bladder 
cancer the provision of 'haematuria clinics' has been thought justified (Wallace 
and Harris 1965; Turner et al. 1977; Hendry et al. 1981), but the data hardly 
support this conclusion. Another proposition is that the detection of disease in the 
preclinical stage by mass screening techniques might be more effective in the 
control of cancer than 'symptom clinics' with open referral. The benefits of a 
screening programme can only be assessed by a reduction in mortality. To achieve 
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this, huge numbers of tests may be required. The cost of evaluation will rise with 
the inevitable presentation of false positives. It has been calculated that in the 
USA a 50% reduction in mortality from bladder cancer would involve 60 million 
tests a year, generating 60000 false positives (Morrison 1979). Clearly the cost 
effectiveness can be improved by examining high-risk groups. The efficacy of such 
a programme in reducing mortality then depends upon the sensitivities and 
specificities of risk factors and of the screening methods. It is also influenced by 
the invasive potential of the tumour or dysplastic epithelial lesions and the 
efficiency of the follow-up procedure in detecting early progressive disease. 

Screening techniques which are at present available and feasible in terms of cost 
and patient acceptability entail use of impregnated reagent sticks for occult 
haematuria, urine microscopy and urine cytological examination. Epidemiologi­
cal high-risk factors used to select groups for screening include exposure to 
industrial carcinogens, notably the aryl hydrocarbons used in the dye, rubber and 
cable industries (Hueper 1969; Cole et al. 1972; Davies et al. 1976; Kipling 1976; 
Lower 1982); employment in industries (e.g. gas, leather) which involve exposure 
to unidentified carcinogens and have a high risk of bladder cancer; bilharzial 
infection; analgesic abuse; and heavy cigarette smoking. Other epidemiological 
factors of potential importance in transitional cell carcinogenesis include artificial 
sweeteners and chlorination of drinking water. However, the risk is too slight to 
warrant screening of populations at risk (Doll and Peto 1981). 

Cytology 

Occupational Bladder Cancer 

Urine cytology is the most familiar technique for screening large populations for 
bladder cancer, although it is neither so effective, nor its use so widespread, as 
cervical cytology in carcinoma of the cervix. There is now much information 
available from workers in the chemical industry that has accumulated over many 
years. Abnormal cytological results leading to full urological evaluation have 
been reported in 10-70 of 1000 specimens with a false positive rate varying from 
10.5% to 15% (Crabbe et al. 1956; EI-Bolkainy 1980). The benefits in terms of 
reduced mortality are still arguable, since a considerable follow-up period is 
required. From a recent study it was concluded that survival was in fact prolonged 
in a screened group because more early-stage disease was being diagnosed 
(Cartwright et al. 1981). Unfortunately, this result was obtained for uncensored 
data from relatively small numbers of patients. Nevertheless, it is a significant 
contribution to the literature, which needs to be confirmed. 

Bilharzia 

The association between bladder cancer and Schistosoma haematobium infesta­
tion is familiar to most urologists, though the causative factor remains obscure. 
Bilharzia is common in Egypt (approximately 85% of the population has been 
infected at some time) and to a lesser extent in other parts of Africa and Arabia. 
Moreover, carcinoma of the bilharzial bladder is very common (11 %-40% of all 
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malignant tumours) where the disease is endemic (Gelfand 1977). A screening 
programme is therefore likely to be effective. In one such study on the peasant 
population living in the Nile Delta, 7 patients with carcinoma were identified in 
3300 individuals screened (EI-Bolkainy et al. 1974). 

Phenacetin 

U rothelial cancer, with papillary necrosis and interstitial nephropathy, is a 
complication of excessive use of analgesics containing phenacetin. The associa­
tion was first established in Sweden and then confirmed in publications from other 
countries (Bengtsson et al. 1978). It has been estimated that urothelial tumours 
occur 13 times as frequently in abusers (those taking approximately a 1 kg 
cumulative dose) than in the normal population. The frequencies for the separate 
parts of the urinary tract were 77 times for the renal pelvis, 89 times for the ureter 
and in the bladder 7 times as frequently as in the normal population (Mihatsch et 
al. 1980). The mechanism of carcinogenesis is likely to be similar to that following 
exposure to industrial carcinogens (see Chap. 1, p. 7). The induction period in 
both groups of carcinogens is approximately 20 years. Furthermore, phenacetin is 
an aromatic amide with an N-hydroxylated metabolite related to known industrial 
carcinogens such as the naphthylamines. In communities prone to analgesic abuse 
such as are found in Sweden, Switzerland and Australia, the high risk ofurothelial 
cancer would justify a mass screening programme, particularly as such tumours 
can present many years after administration of the drug has ceased. 

Balkan Nephropathy 

Transitional cell carcinoma, particularly in the upper urinary tract, is very 
prevalent in certain parts of Yugoslavia (Petkovic 1975). As in phenacetin abuse, 
the disease is associated with an interstitial nephropathy. The cause is obscure. 
Once again, in a population having a large proportion at risk a mass screening 
programme seems justified. 

Random Populations 

It is arguable whether screening for a relatively rare disease in the general 
population is justified on economic grounds (Morrison 1979). The standard 
techniques of urine cytology are laborious and probably not suitable for screening 
of large populations (Dimette et al. 1955). The development of automated 
procedures in cytology, such as flow cytometry, may allow a much wider 
application of screening urine for malignant cells. Alternatively, the more rapid 
staining techniques using toluidine blue may increase the number of urine samples 
that can be examined. In one such survey three cases of bladder cancer were 
observed from 16062 urine samples selected at random from non-urological 
patients (Nemoto et al. 1981). Restricting screening facilities to older males also 
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increases the proportion of diagnosed cases of bladder cancer and therefore the 
cost effectiveness of the programme. 

Haematuria 

Cytology is established as the only method suitable for screening large 
populations, yet there is still wide variation in the reported accuracy, due in part to 
laboratory error in cell preparation but mainly to the differing skills amongst 
cytologists (Umiker 1964; Theologidis et al. 1971). To some extent this may be 
rectified by the use of automated techniques of flow cytometry. 

On the other hand, haematuria is the presenting symptom in the majority of 
patients with urothelial cancer, and a logical approach would be to screen 
populations for the presence of microscopic haematuria. A mass screening 
programme could be based easily and cheaply on stick testing for haematuria. The 
sensitivity of every batch of sticks would need to be tested on a standard urine and 
blood solution. Although the feasibility of such a study has been successfully 
tested (Freni et al. 1977 a, b ), the value of this technique has still to be confirmed in 
a large-scale prospective study backed up by full urological investigation of all 
stick-positive cases (Freni and Freni-Titulaer 1977). 

Conclusion 

It seems unlikely that the morbidity and mortality from bladder cancer will fall 
significantly as a result of earlier referral or from refinement in existing diagnostic 
techniques. There have certainly been developments in the assessment of 
advancing or advanced disease, but their effect is diminished in the face of the 
generally poor results of the treatment regimens available at present. As soon as 
an effective systemic therapy becomes available, perhaps in conjunction with 
improvements in radiotherapeutic techniques, then the diagnosis and staging of 
established disease will become more critical. Of the available techniques 
discussed, transurethral ultrasonography and CT scanning are likely to prove the 
most helpful, provided that they are evaluated by experienced urologists and 
radiologists and before patients are examined and treated endoscopically. The 
development of urinary flow cytometry may allow this examination to become 
routine in diagnosis and follow-up. The development of nuclear magnetic 
resonance (NMR) scanning is awaited with interest by urologists and uroradiolog­
ists. 

Early diagnosis before clinical presentation should be the goal, but screening 
should be limited to manageable numbers by choosing groups of individuals at 
risk. Unfortunately, such high-risk occupations and habituations account for only 
a small proportion of patients with bladder cancer. Until a very definite fall in the 
mortality can be discerned in prospective trials on such patients at risk it is 
doubtful whether large-scale screening is justified. If so, then screening for 
haematuria using a standardised sensitive 'stick' test would seem the most 
appropriate investigation. 
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Chapter 6 

Classification of Bladder Tumours 

G. H. Jacobi, U. Engelmann, R. Hohenfellner 

Introduction 

Systems for the classification and staging of bladder tumours have slowly been 
evolving over the past four decades. This process is continuing, for it is abundantly 
clear that the present systems are not ideal and must be further refined by those 
using the systems in order to achieve the ideal of a single, internationally accepted 
and universally applicable system of classification. 

Definition of Classification and Staging 

The terms 'classification' and 'staging' have never been clearly defined with regard 
to bladder tumours and they are often used synonymously when they do not in fact 
have the same meaning. A staging system groups together tumours according to a 
variety of characteristics of the tumour. When stage groupings are used it may be 
impossible to separate out from such groupings those factors that are relevant for 
planning therapy or assessing the prognosis (Wallace 1975). The staging system of 
Jewett and Strong (Jewett 1952) is applied to bladder tumours at the start of 
therapy; in each group it incorporates the extent of invasion into the bladder wall 
together with the presence of nodal or distant metastases. 

The classification of a tumour is considerably more precise, as the purpose of 
classifying a tumour is to describe accurately the tumour according to any number 
of factors which characterise the biological behaviour of the tumour and are 
relevant to either the prognosis or planning of treatment. One of the most 
important points to clarify in any classification or staging system is the difference 
between the clinical (pre-treatment) and pathological (post-treatment) assess­
ment. Because the same descriptive terms have been used for both they have 
frequently been confused. A clinical classification can be made on all patients with 
no exclusions, provided that they are fit for IVU and cystoscopy, and can also be 
performed by all centres. A pathological classification can only be made on an 
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operative or post-mortem specimen. While this is obviously more accurate, these 
cases must inevitably be selected. 

A classification of bladder tumours has therefore greater precision and greater 
flexibility than a staging system. A classification system should fulfil the following 
requirements: 

1. The chosen parameters should have been fully evaluated in clinical studies and 
be of prognostic significance. 

2. The criteria must be standardised and internationally accepted. 
3. The examinations necessary for a clinical classification must be as simple as 

possible to perform in order to assure the widespread use of the system and 
have an acceptable cost versus benefit relationship (see p. 134). They must be 
capable of being performed by all clinics that are engaged in the management 
of bladder cancer, not just the best equipped centres, as they form the basis for 
all therapeutic methods. 

4. The system must be clear, illustrative and concise. 

Tumour-Node-Metastases System 

The tumour-node-metastases (TNM) system of classification of malignant 
tumours was developed in France by Pierre Denoix between 1943 and 1952 
(VICC 1978). The Union Internationale Contre Ie Cancer (VICe) based their 
work on his original concepts and presented a TNM system for the classification of 
bladder tumours in 1963. The first edition of the VICC TNM Classification of 
Malignant Tumours, generally known as the Livre de Poche, appeared in 1968. It 
was well received as being of general interest to clinicians, and the second edition 
was published in 1974. This classification was unique in that the local tumour stage 
(T) category corresponded with the histological stages defined in 1974 by the 
World Health Organisation (WHO) in their pamphlet Histological Typing of 
Urinary Bladder Tumours (Pugh 1981). Wallace et al. (1975) emphasised the 
value of this classification as being a short, descriptive method for determining the 
data relevant to the prognosis and therapy. They compared the TNM 
classification to the appelation controiee as applied to French wines, i.e. a reliable 
description of the content (or tumour). At the same time they stressed the fact that 
the 1974 version of the TNM system was not definitive but rather that it should be 
further refined and revised by the users. 

The third edition of the TNM classification appeared in 1978, and it was planned 
that this edition 'should remain unchanged for the following ten years unless some 
major advance in diagnosis or treatment, relevant to a particular site, makes the 
current classification unrealistic' (VICC 1978). This edition rapidly gained 
worldwide acceptance and has been recognised for the classification of urological 
tumours by the WHO and the European Organisation for Research on Treatment 
of Cancer (EORTe), as well as leading groups outside Europe. 

The TNM system classifies tumours by the anatomical extent of the disease, and 
two classifications are described for each site: (1) the pre-treatment clinical 
classification, designated TNM, and (2) the post-surgical histopathological 
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Table 6.1. TNM Pre-treatment clinical classification (UICC 1978) 

T - Primary Tumour 
Tis Pre-invasive carcinoma (carcinoma in situ): 'Flat tumour' 
Ta Papillary non-invasive carcinoma 
TO No evidence of primary tumour 
T1 On bimanual examination a freely mobile mass may be felt: this should not be felt after 

complete transurethral resection of the lesion and/or 
Microscopically, the tumour does not invade beyond the lamina propria 

1'2 On bimanual examination there is induration of the bladder wall which is mobile. There is no 
residual induration after complete transurethral resection of the lesion and/or 
There is microscopic invasion of superficial muscle 

TI On bimanual examination induration or a nodular mobile mass is palpable in the bladder wall 
which persists after transurethral resection of tbe exophytic portion of the lesion and/or 
There is microscopic invasion of deep muscle or of extension tbrough the bladder wall. 
TIa Invasion of deep muscle 
TIb Invasion through the bladder wall 

T4 Tumour fixed or extending to neighbouring structures and/or 
There is microscopic evidence of such involvement 
T4a Tumour infiltrating tbe prostate, uterus or vagina 
T4b Tumour fixed to the pelvic wall and/or abdominal wall 

Note: The suffix (m) may be added to the appropriate T category to indicate multiple tumours, e.g. 1'2 (m) 

TX The minimum requirements to assess the primary tumour cannot be met 

N - Regional and Juxtaregional Lymph Nodes 
NO No evidence of regional lymph node involvement 
N1 Evidence of involvement of a single homolateral regional lymph node 
N2 Evidence of involvement of contralateral or bilateral or multiple regional lymph nodes 
N3 Evidence of involvement of fixed regional lymph nodes (there is a fixed mass on the pelvic wall 

with a free space between this and the tumour) 
N4 Evidence of involvement of juxtaregionallymph nodes 
NX The minimum requirements to assess the regional and/or juxtaregionallymph nodes cannot be 

met 

M - Distant Metastases 
MO No evidence of distant metastases 
M1 Evidence of distant metastases 
MX The minimum requirements to assess the presence of distant metastases cannot be met 

classification, designated pTNM. For the bladder the pre-treatment classification 
is based on the evidence of a biopsy in addition to clinical examination, and the 
post-surgical classification includes the evidence from definitive surgery, which 
may be TUR, as well as a cystectomy specimen. 

To carry out a pre-treatment classification it is necessary to standardise the 
diagnostic procedures that must be applied to all patients. These must be 
performed to fulfil the minimum requirements of the TNM system and for each 
category they are as follows: 

T Category: Clinical examination, urography, cystoscopy, bimanual palpation 
under anaesthesia and biopsy or TUR 
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N Category: Clinical examination and radiography, including lymphography 
and urography 

M Category: Clinical examination, radiography and scintigraphic methods when 
metastases are suspected 

The idea behind the establishment of these minimal requirements is to ensure a 
comparable quality of staging procedures among different centres so that all 
centres can participate. The full classification of bladder tumours according to the 
TNM system is set out in Tables 6.1 and 6.2 and illustrated in Figs. 6.1-6.4. 

The version currently in use presents a dual system of classification-a pre­
treatment clinical classification and a post-surgical histopathological classifica­
tion. One of the unique features of the TNM classification of bladder tumours as 
opposed to tumours at other sites is that the histological findings from a biopsy are 
used in the pre-treatment clinical classification, whereas for the post-surgical 
histopathological classification the specimen must be from the definitive surgical 
treatment. 

Table 6.2. pTNM post-surgical histopathological classification (UICC 1978) 

pT - Primary Tumour 
pTis Pre-invasive carcinoma (carcinoma in situ) 
pTa Papillary non-invasive carcinoma 
pTO No evidence of tumour found on histological examination of specimen 
pTl Tumour not extending beyond the lamina propria 
pT2 Tumour with invasion of superficial muscle (not more than halfway through muscle coat) 
pTI Tumour with invasion of deep muscle (more than halfway through muscle coat) or with 

invasion of perivesical tissue 
pT4 Tumour with invasion of prostate or other extravesical structures 
pTX The extent of invasion cannot be assessed 

G - Histopathological Grading 
'GO' Papilloma, i.e. no evidence of anaplasia 
G1 High degree of differentiation 
G2 Medium degree of differentiation 
G3 Low degree of differentiation or undifferentiated 
GX Grade cannot be assessed 

L - Invasion of Lymphatics 
LO No lymphatic invasion 
L1 Evidence of invasion of superficial lymphatics 
L2 Evidence of invasion of deep lymphatics 
LX Lymphatic invasion cannot be assessed 

pN - Regional and Juxtaregional Lymph Nodes 
The pN categories correspond to the N categories 

pM - Distant Metastases 
The pM categories correspond to the M categories 

STAGE GROUPING 
No stage grouping is at present recommended 
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Fig. 6.1. pT-categories in bladder cancer (TNM-system) (VICC 1982) 

Fig. 6.2. Regional and juxtaregional lymph nodes in bladder cancer. The regional nodes are the 
nodes below the bifurcation of the common iliac arteries. The juxtaregional nodes are the inguinal, 
common iliac and para-aortic nodes (VICC 1982) 
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Fig. 6.3. Example of category N1 (UICC 1982) 

Once the TNM classification has been given to a tumour it must remain 
unchanged, as this represents the pre-treatment state of the tumour. However, 
the use of the TNM system can be further refined and extended by the use of 
various symbols called 'additional descriptors', which enable this system to be 
used as a shorthand method of describing the progress of a tumour. The additional 
descriptors are as follows: 

The suffix 'm' means that the tumours are multiple. 
The prefix 'y' means that the definitive surgical treatment was preceded by 
other treatment methods, e.g. instillation therapy. 
The prefix 'r' means that the tumour is a recurrence. 

The 'r' and 'm' additional descriptors are for use for all tumour sites and their 
use for bladder tumours has not been strictly defined. The suffix 'm' is usually 
taken to mean that the tumours are multiple in the bladder at the time of initial 
assessment and not outside the bladder or multifocal in time as well. The tumour 
recurrence denoted by 'r' is for a recurrence within the previously treated area and 
should not be used if the recurrence is in an untreated area elsewhere in the 
bladder. 

The additional symbols Cl-C5 represent the 'C-Factor' and denote the degree 
of certainty with which the TNM categories are allocated (see Table 6.3) . The C­
factor represents a dynamic category as it can be adapted to new diagnostic 
findings obtained during the course of the disease and can be periodically re­
categorised. 
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a b 

c d 

Fig. 6.4. Examples of categories N2 (a and b), N3 (c), N4 (d) (VICC 1982) 

Table 6.3. C-Factor category (VICC 1978) 

Cl Evidence from clinical examination only 

C2 Evidence obtained by special diagnostic means 

C3 Evidence from surgical exploration only 

C4 Evidence of the extent of disease following definitive surgery and including the complete 
examination of the therapeutically resected specimen 

C5 Evidence from autopsy 

Example: Degrees of C may be applied to the T, Nand M categories. A case might be described as DC2, N2Cl, MOC2 
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The use of this system is illustrated in the following clinical example: A patient 
presents with macroscopic haematuria and a filling defect in the bladder is seen on 
the urogram. On cystoscopy, two papillary tumours are found which are not 
palpable on bimanual examination under anaesthesia, and the biopsies show that 
they have not yet infiltrated the lamina propria (Ta(m)C2). Lymphography shows 
no evidence of lymph node involvement (NOC2). Clinical examination reveals no 
sign of metastases (MOCl). The definitive surgical treatment is a TUR, which 
reveals that the lamina propria is invaded (pTlC3 NOC2 MOC1). One year later 
the patient presents with a recurrence at the original site. Induration is palpable, 
but the bladder is mobile (rTIC1). After a TUR, the tumour is found to have 
infiltrated the superficial muscle, but there is no sign of lymph node or distant 
metastases (rTIC3 NOC1 MOCl). After preoperative systemic chemotherapy 
the patient undergoes a radical cystectomy. The histopathological examination 
shows that the tumour invades the deep muscle layers, lymphatic vessels and both 
obturator node groups (yrpT3 G3 L2 N2 C4). 

Bladder tumours can thus be described in detail at the time of diagnosis (TNM) , 
after definitive surgical therapy (pTNM), and also followed in their subsequent 
development (rTNM). Additional information which is of prognostic importance 
can also be incorporated, as in the above example. These are the histological 
grade (G category) and the presence of lymphatic invasion (L category). The 
UICC system can therefore be made more precise and detailed, but this is at the 
price of an increase in complexity that is likely to prevent its widespread use and 
acceptance. 

The American System 

The results of an autopsy study of 107 bladder cancer patients led Jewett and 
Strong (1946) to develop a staging system which correlated the probability of the 
tumour having metastasised with the depth of tumour infiltration and was 
particularly suitable for the evaluation of cystectomy specimens. Jewett (1952) 
then reported a series of 80 patients who had had their bladder tumours 
completely removed by either partial or total cystectomy and demonstrated that 
the 5-year survival correlated with the depth of infiltration. He concluded that it 
was of utmost importance to distinguish preoperatively between the superficially 
and deeply infiltrating tumours and that this could be done by a properly taken 
biopsy and a pelvic examination under anaesthesia. In the same year, Marshall 
(1952) reported on a comparison of the preoperative clinical stage and the 
histopathological findings in 104 patients treated by radical cystectomy. He used a 
modification of the Jewett and Strong system which has subsequently been known 
as the Jewett/Strong/Marshall classification, and this has been the system used 
most frequently for a long time in the USA (Fig. 6.5). The advantage of this 
system was that it was prognostically relevant as a pathological staging system and 
easy to apply, but caused confusion because the same terms were used for both the 
clinical and the pathological staging from the cystectomy specimen. Because a 
variety of factors are incorporated into one group it is not possible to distinguish 
cases where neighbouring organs are involved without nodal metastases. The flat 
carcinoma in situ, as first described by Melicow and Hollowell (1952), cannot be 
described in this system, nor can the dynamic course of the disease. 
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Fig. 6.5. Classification of bladder carcinoma according to Jewett/StronglMarshall and compared to 
the AJCCffNM system. 1, mucosa; 2, submucosa: 3, muscle; 4, fat; 5, lymph nodes 

The Urological Task Force of the American Joint Committee on Cancer 
Staging and End Results Reporting (AJCC) published an extended and modified 
TNM classification in 1967, but this at first met with little enthusiasm. A revised 
version appeared in 1978, with a second edition being published in 1983 (see Table 
6.4). This can be translated without difficulty into the UICC TNM classification, 
but it should be noted that the 'and/or' clauses of the UICC T-categories have 
been deleted to give greater emphasis to the histopathology rather than the 
clinical examination. Thus, one of the goals of any classification has been 
achieved, namely, that the comparison of treatment and results is possible on an 
international basis. The substitution of the AJCC classification for the Jewett/ 
Strong/Marshall system is recommended, as the former is now the most precise 
method for the description of patients with bladder cancer who have been 
subjected to the various treatment strategies (Prout 1980). 

Problems of Bladder Tumour Classification 

Carcinoma In Situ 

The problems of classification of carcinoma in situ are dealt with in Chapter 7. At 
present, 'Tis' refers to primary carcinoma in situ, and secondary carcinoma in situ 
(e.g. T1+Tis) cannot be classified in this system. 



Table 6.4. 1NM-classification of the American Joint Committee on Cancer (AlCC 1983) 

Primary Tumor (T) 
The suffix 'm' should be added to the appropriate 
T category to indicate multiple lesions. Papilloma 
is classified as 'GO.' 

TX Minimum requirements to assess the 
primary tumor cannot be met 

TO No evidence of primary tumor 
Tis Carcinoma in situ (If used without sub­

script. Tis indicates bladder alone) 

Ta 
Tl 

T2 

b Bladder 
u Ureter 
pr. u Prostatic urethra 
p.d. Prostatic ducts 
Papillary non-invasive carcinoma 
Carcinoma without microscopic invasion 
beyond the lamina propria. On bimanual 
examination a freely mobile mass may be 
felt; this should not be felt after complete 
transurethral resection of the lesion 
Microscopic invasion of superficial muscle 
of the bladder. On bimanual examination 
there may be induration of the bladder 
wall, which is mobile. There is usually no 
residual induration after complete trans­
urethral resection of the lesion 

T3 On bimanual examination there may be 
induration or a nodular mobile mass 
palpable in the bladder wall that persists 
after transurethral resection (TI may not 
be used alone) 

T3a Microscopic invasion of deep muscle is 
defined as histologic evidence of tumor 
clearly extending through muscle bundles 
to both edges of a resected specimen 

T3b Invasion into perivesical fat 
T4 Microscopic evidence of muscle invasion: 

tumour is fixed or invades neighboring 
structures. The following subclassification 
should be used when these conditions are 
met: 

T4a Tumor invading substance of prostate 
(microscopically proven), uterus, or vagi­
na 

T4b Tumor fixed to the pelvic wall or infiltrat­
ing the abdominal wall 

STAGE GROUPING 
Stage I Tl, NO, MO 

Stage II T2, NO, MO 
Stage III T3a or b; NO, MO 
Stage IV T4, NO, MO 

Any T, N1-N3; MO 
Any T, any N, M1 

HISTOPATHOLOGY 
The predominant cancer is a transitional cell 
cancer. Grading of the tumor is as follows: 

Tumor Grade (G) 
G1 Well differentiated 
G2 Moderately well differentiated 

G3-G4 Poorly to very poorly differentiated 

Use whichever indicator is most appropriate (term or G+ 
number). 

Nodal Involvement (N) 
The regional lymph nodes are those within the 
true pelvis; all others are distant nodes. Histolo­
gic examination is required for stages NO 
through N3, except for subset 'c.' 

NX Minimum requirements to assess the 
regional nodes cannot be met 

NO No involvement of regional lymph nodes 
N1 Involvement of a single homolateral re­

gional lymph node 
N2 Involvement of contralateral, bilateral, or 

multiple regional lymph nodes 
N3 A fixed mass on the pelvic wall with a free 

space between it and the tumor 

Distant Metastasis (M) 
MX Minimum requirements to assess the 

presence of distant metastasis cannot be 
met 

MO No (known) distant metastasis 
M1 Distant metastasis present 

Specify 

Specify sites according to the following notations: 

LYM 
PUL 
OSS 
HEP 
BRA 
MAR 
PLE 
SKI 
EYE 
OTH 

POSTSURGICAL TREATMENT 
RESIDUAL TUMOR (R) 
RO No residual tumor 
R1 Microscopic residual tumor 
R2 Macroscopic residual tumors 

Specify 

Distant 
lymph nodes 

Pulmonary 
Osseous 
Hepatic 

Brain 
Bone marrow 

Pleura 
Skin 
Eye 

Other 

PERFORMANCE STATUS OF HOST (H) 
Performance status of the host should be recor­
ded because this information at times is pertinent 
to the treatment of the patient. 

ECOG KARNOVSKY 

AJCC PERFORMANCE SCALE SCALE 

HO Normal activity 
0 90-100 

HI Symptomatic but 
ambulatory; cares 
for self 70-80 

H2 Ambulatory more 
than 50% of the 
time; occasionally 
needs assistance 2 50-60 

H3 
Ambulatory 50% 

or less of time; 
nursing care 
needed 3 30--40 

H4 
Bedridden; may need 

hospitalization 4 10-20 
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Ta and T1 Tumours 

It can be virtually impossible to distinguish clinically between a Ta and Tl tumour, 
and even the biopsy may not be taken from the infiltrating part. Only a complete 
TUR of the tumour will reveal with any reliability whether the lamina propria is 
invaded. Computed tomography (CT) and sonography lack the resolution to 
make this differentiation. Therefore, this differentiation has to be made on a 
post-surgical basis (i.e. pTa or pTl) and the clinical categories could be merged 
(Chisholm et al. 1980). The histopathological differentiation may also be difficult 
and subjective (see Chap. 2, p. 40). 

T2 and T3a (B1 and B2) Tumours 

The clinical differentiation between infiltration of superficial and deep muscle has 
been shown to have errors of 20%-40% even with the best clinicians. A 
transurethral biopsy, even if it could be correctly orientated, cannot distinguish 
the half-way point in the muscle wall, as this varies with the sex of the patient, the 
degree of distension and the amount of hypertrophy of the detrusor. Again CT 
and sonography lack the resolution to do this any better. While the original 
observations of Jewett and Strong that the presence of deep muscle invasion has a 
poorer prognosis than when superficial muscle only is invaded remain true, this 
was based on autopsy and surgical specimens and not on a clinical assessment. 
Many authors have since reported that there is little difference in survival when 
the T2 and T3a tumours are assessed clinically (Ritchie et al. 1975; Pearse et al. 
1978; Blandy et al. 1980). In most centres both types of tumour are treated 
radically. In the infiltrating tumours it is the presence of muscle invasion rather 
than the clinical assessment of its depth that is important to prognosis and therapy. 

Further Pathological Classification 

Pryor (1973) divided the pTI tumours into two pathological stages, PIa and Plb, 
according to whether the stromal core only was infiltrated (PIa) or the true lamina 
propria (Plb). [The pathological categories (P) were merged into the post­
surgical pT categories in 1978.] He reported a significant difference in the 3-year 
survival between the PIa tumours (77%) and the Plb tumours (64%). Prostatic 
involvement may either be confined to tumour in the prostatic ducts or consist of 
direct invasion into the prostatic stroma. The latter has a much worse prognosis, 
as Schellhamer et al. (1977) have shown, and may be classified separately in a 
pathological classification (Pugh 1981; see also Chap. 7, p. 150). 

Presentation of the Surgical Specimen for Histopathological Staging 

The excised bladder is empty and contracted. If it is allowed to fix in this state the 
tissues will harden, it will be impossible to unfold the bladder and the mucosa will 
appear as a series of coarse convolutions with deep narrow furrows (Fig. 6.6a). It 
may be impossible to find small lesions in such a bladder, and the correct 
assessment of tumour infiltration can be difficult. The specimen may also show 



a 

b 
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Fig. 6.6. a Cystectomy specimen: condition after fixation without filling of the bladder with fixative 
and ventral incision. The mucosa is hardened by fixation and forms rigid coarse bulges with deep, non­
inspectable folds . The result of fixation of the urothelium is especially poor here. b Histological 
section. H & E, x 40. (Courtesy of PD Dr. H . Rumpelt, Institute of Pathology, University of Mainz 
Medical School) 
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a 

b 
Fig. 6.7. a Cystectomy specimen: condition after fixation by filling of the bladder with 200 ml 
formalin. Half of the bladder has been opened ventrally (above), the other half has been cut into 1.5 cm 
thick slices (below). The organ could be easily unfolded. The mucosa can be viewed optimally 
macroscopically. b The histological result of fixation is excellent. H & E, x 240. (Courtesy of PD Dr. 
H. Rumpelt, Institute of Pathology, University of Mainz Medical School) 
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severe epithelial desquamation, which may be due either to autolysis resulting 
from delay in the formalin reaching the centre of such a contracted bladder, or to 
mucosal damage by the manipulations that the pathologist has to make to examine 
the interior of the bladder. 

If the cystectomy specimen is distended with 100-200 ml of 10% formalin soon 
after excision and the urethra ligated and the bladder allowed to fix in this state, 
then it will retain its shape and the detection of any lesion is much easier and more 
reliable (Austen and Friedell1965). Giant coronal sections can then be cut (Fig. 
6.7a) which give an excellent demonstration ofthe extent ofthe infiltration ofthe 
tumour, the type of infiltration and the state of the whole urothelium (Soto et al. 
1977). The urothelium in such specimens is well preserved (Fig. 6.7b), which 
permits an accurate evaluation of any accompanying carcinoma in situ and should 
leave no room for understaging (H. Rumpelt 1983, personal communication.) 
Correct preservation of the specimen and accurate mapping of the tumour are 
essentials for the reliable histopathological classification. 

Sonograpby and CT Scanning in Bladder Tumour 
Classification 

Sonography and CT scanning have already been discussed in Chapter 5 with 
regard to the diagnosis of the bladder tumour. Both procedures may have a 
contribution to make to the classification of bladder tumours, but must first be 
critically evaluated. Moreover, both procedures require considerable capital 
expenditure and neither one is universally available. 

Intravesical sonography was at first thought to be useful in the diagnosis of 
superficial tumours (Prout 1982), but has not yet proved convincing. In 
experimental investigations on the pig bladder it was impossible to discriminate 
between the individual layers of the bladder wall using the same techniques. The 
resolution of intravesical sonography with a 7 mHz transducer was determined to 
be 0.9 mm lateral discrimination and 1-1.5 mm axial discrimination. As the 
diameter of sound echos on the monitor also lie within this range, differentiation 
of tumour tissue from healthy tissue would appear extremely difficult (E. 
Matouscheck 1984, personal communication). We were unable to determine 
accurately the extent of tumour infiltration by preoperative sonography in 24 
patients who were then treated by a radical cystectomy for infiltrating tumours. 
The thickness of the bladder wall, a relatively simple parameter to measure, could 
not be reproducibly determined, as compared to the surgical specimen (Fig. 
6.8a-c). Even with ex situ postoperative ultrasound investigation of the 
cystectomy specimen in a waterbath, the tumour tissue could not always be 
distinguished from the normal tissue in terms ofthe echo patterns (Wenderoth et 
al. 1984). 

Before intravesical sonography can be used for the classification of bladder 
tumours improvements are necessary in the sonographic equipment. The 
diameter of the probes should be reduced to that of the usual diagnostic 
cystoscopes, and the resolution and tissue differentiation must be improved, 
possibly by signal processing, as has been done with prostatic cancer (Walz et al. 
1981). 



a 

Sonography and cr Scanning in Bladder Tumour Classification 

Fig. 6.8a-c. Superficial urothelial 
carcinoma of the bladder. a Visualised 
preoperatively by intravesical sonography. 
b Same tumour as seen on the computed 
tomogram. c~oronal giant section 
through the entire cystectomy specimen 
after a 4·day filling with 4% formalin for 
fixation ; pTllesion 
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CT has possibly greater potential for differentiating the 1'2 and T3 tumours. 
The results that have been reported by a number of groups are compiled in Table 
6.5 . Those investigators who have studied large series of patients who have 
undergone radical cystectomy-the only reliable method of assessing the value of 
CT in classifying bladder cancer-have reported accuracy rates of 64%-81 % 
(Koss et al. 1981; Vock et al. 1982; Weinerman et al. 1982; Engelmann et al. 
1984). Although the diagnosis of an invasive bladder tumour is possible with CT, 
it is not yet a reliable means of differentiating the 1'2 and T3a tumours. In our 
study of 74 patients in whom CT had been performed prior to radical cystectomy, 
the number of correctly classified tumours of the 19 patients with p1'2 and pT3a 
tumours depended on the experience of the investigator and varied from 8 to 17 of 
the 19 patients. In stage T3b tumours there is a tendency to understaging with CT, 
as the microscopic infiltration in the fat cannot be recognised. 

b 

c 
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Table 6.5. cr in staging of bladder cancer 

Reference No. of patients Correlation Operation Accuracya 
with clinical 
finding (Clin.) 
or histological 
finding (Histol.) 

Ahlberg et al. 46 Clin. 45/46 Cystectomy 5 Correct 8/9 
(1982) Histol. 9/46 Partial resection 3 Overstaged 119 

Autopsy I 
Colleen et al. 24 Clin. 24/24 Cystectomy 17 Correct 15/24 

(1981) Histol. 24/24 Laparotomy 7 Overstaged 3/24 
Understaged 6/24 

Frodin et al. 52 Clin. 45/52 Cystectomy 12 Correct 10/12 
(1980) Histol. 12/52 Overstaged 2/12 

Hodson et al. 60 Clin. 50/60 Cystectomy 10 No information 
(1979) available on 

Histol. 10/60 pT-staging 
1 aschke et al. 20 Histol. 20/20 TUR 17 Correct 16/20 

(1981) Cystectomy I Overstaged 4/20 
Partial resection 2 

1 effrey et al. 22 Clin. 6/14 Laparotomy 8/14 Correct 6/8 
(1981) 14/14 Histol. 8/14 U nderstaged 2/8 

Kellett et al. 51 Clin. 51151 Cystectomy 12/15 Correct 16/20 
(1980) Histol. 15/51 Autopsy 1115 Overstaged 2/15 

Laparotomy 2/15 Understaged 1115 
Koss et al. 49 Clin. / Cystectomy 24/25 Correct 16/25 

(1981) Histol. 25/49 Laparotomy 1125 Overstaged 5/25 
Understaged 4/25 

Rost et al. 95 Clin. 95/95 TUR Correct 13/16 
(1981 ) Histol. 16/95 Cystectomy 

Autopsy 
Sager et al. 32 Clin. 32/32 Cystectomy 32 Correct 25/32 

(1983) Histol 32/32 Overstaged 7/32 
Seidelmann et al. 21 Histol. 21 Cystectomy 8 Correct 17/21 

(1978) Laparotomy 5 Overstaged 4/21 
Biopsy 8 

Schon bauer et al. 27 Histol. 25/27 TUR 19 Correct 21/25 
(1981) Partial resection 2 

Cystectomy 2 
Autopsy 1 
Laparotomy 1 

Vock et al. 77 Histol. 77 Cystectomy 35 Correct 62177 
(1982) Biopsy 42 Overstaged 14177 

Understaged 
Weinerman et al. 54 Histol. 54 Cystectomy 33 Correct 21/33 

(1982) Overstaged 7/33 
Understaged 

TURIbiopsy 21 Correct 20/21 

a In correlation to histological finding 

Lymph node metastases in the true pelvis can be determined by CT with an 
accuracy of73%-79% (Table 6.6). The CTcannot detect small metastases that do 
not enlarge the nodes, and enlarged benign nodes will give false positive results 
(Morgan et al. 1981; Weinerman et al. 1982). Fine needle biopsies can be taken 
from any enlarged nodes demonstrated by CT, but a negative result is clinically 
not useful (Wajsman et al. 1982). Nevertheless, CT is the only non-invasive 
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Table 6.6. Detection of pelvic lymph node metastases by CT 

Reference No. of patients Accuracy Sensitivity Specificity 

Engelmann et aI. (1984) 74 99% 100% 98% 
Karrer et al. (1980) 44 89% 94% 85% 
Koss et aI. (1981) 25 92% 60% 100% 
Morgan et aI. (1981) 34 79% 50% 92% 
Walsh et al. (1980) 35 77% 85% 67% 
Weinerman et aI. (1982) 68 86% 74% 93% 

staging procedure for the internal iliac and obturator nodes, as these are not 
shown by lymphography. cr must therefore be included if any serious attempt is 
being made to classify the lymph nodes. 

The 'Deutschsprachiges TNM Komitee' Recommendations 

In 1981, the clinicians on the National Committee of the VICC on TNM 
Classification in Germany (Deutschsprachiges TNM Komitee; DSK) were asked 
to assist in the modernisation ofthe minimal requirements so that in 1988 (the date 
until which the current TNM version is valid) the updated requirements could be 
included in the revised TNM classification. The revised requirements as presented 
and recommended to the DSK (Adolphs and Jacobi 1981) are listed in Table 6.7. 
It is important to note that in this new version the term minimal is omitted; instead 
the diagnostic procedures are divided into: 

1. Required examinations 
2. Special examinations to be performed or recommended in addition 
3. Other procedures which can be omitted in certain situations 

Table 6.7. Revision of the diagnostic requirements for TNM classification of bladder carcinoma as 
suggested by the National Committee on TNM Classification [DSKj in Germany (Adolphs and 
Jacobi 1981) 

Category 

T 

N 

M 

Required 
examinations 

Clinical examination; 
urography; 
urethrocystoscopy; 
biopsy and/or TUR 

Clinical examination; 
X-ray diagnosis, 
including urography 

Clinical examination; 
X-ray diagnosis 

Special examinations 
to be performed or 
recommended in addition 

Bimanual palpation 
under anaesthesia; 
sonography; 
CT-scan 

Sonography; 
CT-scan; 
biochemical investigations; 
lymph node biopsy 
or staging operation 

Sonography; 
CT-scan; 
biochemical investigation 

Procedures to 
be performed in 
special situations 

Lymphography 
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It should be emphasised that these are only recommendations and have not 
been approved, but they contain proposals that we feel would correct some of the 
deficiencies of the present classification. The important innovations in the 
diagnostic procedures are as follows: 

1. Bimanual palpation under anaesthesia is no longer a required examination for 
the T category, but is recommended as a special examination. Thus the 
bimanual examination is on an equal footing with sonography and CT 
scanning, as it is no more accurate and probably less objective. 

2. Sonography and CT scanning are recommended examinations for all three 
TNM categories. 

3. Lymphography is neither recommended nor required. Instead, lymph node 
biopsy or a staging operation are especially recommended. 

4. The term 'biochemical investigations' has been included to allow for the future 
development of tumour markers. 

Cost Versus Benefit Relationship of the Diagnostic 
Procedures 

As the diagnostic procedures which we order daily depend on recently developed, 
highly sophisticated, expensive technology we must be aware of what is an 
acceptable cost versus benefit relationship. The crucial question is how far these 
should go in the individual case. We must ask ourselves what information on the 
tumour extent is essential to determine the most rational treatment strategy for 
the individual patient. The main factor which warrants extensive staging is to 
determine the possibility of cure; this can justify the use of all diagnostic means to 
rule out lymphatic and distant spread, regardless of cost, if radical surgery is 
contemplated. 

The goal of innovations or refinements of already established staging 
procedures is to improve specificity and sensitivity. For 20 years radioisotope 
methods have been used to supplement conventional radiographic techniques in 
the assessment of distant metastases. The two most widely used radioisotope 
techniques in staging urological malignancies are bone and liver scans. As with 
many other investigations, it sometimes takes years of use until the initial 
enthusiasm is replaced by a more critical and thus realistic judgement as to their 
value in routine application for primary staging. 

Our experience with bone and liver scans illustrates this point (Hohenfellner 
and Jacobi 1982). Between 1972 and 1978, 62 bone and 39 liver scans were 
performed on patients with newly diagnosed bladder tumours who were also 
considered candidates for radical surgery. The yield of correct positive bone scans 
was 14.5% and of correct positive liver scans, 7.7%. When we considered the 
number of patients in whom the scans resulted in a change of treatment policy we 
found that the predictive staging value of these investigations was extremely low. 
When this was weighed against the total costs of the work-up we concluded that 
routine bone and liver scans for all newly diagnosed bladder cancer patients was 
not justified. It is the responsibility of the larger urological centres to evaluate any 
newly established staging procedure in this respect. 
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Laboratory Investigations Contributing to the 
Classification of Bladder Tumours 
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Many laboratory investigations have been considered that might add to the 
classification of bladder tumours. Much time and research have been spent on 
possible tumour markers; these have been reviewed in Chapter 5. None have 
proved sufficiently useful to warrant being included in the TNM classification. 
Other histopathological investigations in addition to grade and invasion may have 
a significant contribution to make to tumour classification. 

Tumour Infiltration Type 

Soto et al. (1977) described two types of infiltration in bladder cancers. Tumours 
can either invade along a broad front with blunt processes or in a more diffuse 
manner with tentacular processes. The latter type is more often associated with a 
solid, less well-differentiated tumour and a poorer survival (Jakse et al. 1983). 

Blood Group Antigens 

Despite the technical problems and problems with interpretation (see Chap. 2, p. 
45) this test does give additional prognostic information in superficial bladder 
tumours. Antigen-positive patients have a better prognosis with a longer tumour­
free interval, whereas antigen-negative patients have a poor prognosis and the 
tumours have a tendency to become invasive and develop metastases (Jakse et al. 
1981; Kulkarni et al. 1982). 

Immune Status 

Many investigations have been performed to try and characterise the immunolo­
gical status of the patient with a bladder cancer, and these have been reviewed in 
Chapter 3 (see p. 62). None are of sufficient value to be included in any 
classification system as yet. 

Chromosome Analysis 

The analysis of chromosomes in bladder cancer by the 'direct squash technique' 
was begun by Falor and co-workers in 1968 (Falor 1971; Falor and Ward 1976). 
The authors drew the following conclusions from the examination of 65 patients 
with superficial bladder carcinomas who were followed up over 10 years: 

Chromosome abnormalities are sensitive tumour markers, and every bladder 
cancer shows abnormalities. Some tumours have marker chromosomes, and these 
tumours show a high rate of recurrence and a tendency towards progression in 
stage and grade (Summers et al. 1981). There is a closer correlation between 
invasion and chromosome changes than with cellular differentiation (Lamb 1967), 
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and invasive bladder tumours show a high number of marker chromosomes with 
complex karyotypes (Sandberg 1977). In women with urothelial tumours the 
concentration of sex chromatin bodies correlates negatively with the mitotic 
index, de-differentiation and invasion (Atkin and Petkovic 1973; Anichkov and 
Zus 1980). The cytogenetic analysis of bladder tumours is comparatively simple 
and inexpensive. It can characterise tumours as to biological behaviour and 
malignant potential and should now supplement other examinations. 

DNA Analysis 

The determination of the DNA content of bladder tumours by flow cytometry 
provides information on the nuclear activity and can be correlated with the 
tumour grade (Hofstadter et al. 1980; Nelson 1983). Well-differentiated tumours 
have a diploid DNA stemline, while poorly differentiated tumours are aneuploid 
(Fossa et al. 1977; Tribukait and Gustafson 1980). The greater the degree of 
ploidy the greater the risk of tumour recurrence and progression and the poorer 
the prognosis (Gustafson et al. 1982a,b,c). 

Future Perspectives 

This chapter has reviewed the various classification and staging systems of bladder 
tumours with special emphasis on the TNM system. It should be clearly stated that 
the TNM system is a classification system and that the UICC does not at present 
recommend a stage grouping for bladder tumours, such as is in use for tumours in 
many other sites. What we are dealing with at present is the anatomy-related 
characterisation of the extent of the cancer by the categories T, Nand M. From 
the nine T categories, five N categories and two M categories up to 90 different 
combinations are possible. We must therefore come to some sort of grouping 
system in which certain T, Nand M categories are combined according to the most 
clinically relevant prognostic features. Such a combined anatomical and clinical 
staging could assist with planning treatment strategies. A strictly anatomy­
orientated evaluation of a bladder tumour is bound to be incomplete in the living, 
as our limited staging procedures may well only be describing the 'tip of the 
iceberg'. The establishment of stage groupings for bladder cancer should be one of 
the goals for future field studies. Attempts should now be made to develop a 
treatment-correlated tumour grouping which would enable us to answer the 
following questions: 

1. Which categories of tumour can be cured by a TUR only? 
2. Which categories are likely to be cured only by radical surgery? 
3. Which categories should be treated with local instillation treatment? 
4. Which categories should be considered for adjuvant measures in conjunction 

with radical surgery, e.g. irradiation or perioperative chemotherapy? 
5. In which categories should purely palliative measures only be considered? 
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We have made many criticisms of the present classification and staging systems. 
We must now work to bring these together to form some constructive proposals 
that can be considered for inclusion in the revised version of the TNM 
classification in 1988. The last, and perhaps the most important, point that we 
would wish to stress is that all those engaged in the management of bladder cancer 
throughout the world should strive to 'speak the same language' when reporting 
on their treatment and results. Unfortunately, nature has not made things so 
simple that all the staging and classification systems can be made readily 
interconvertible. Our immediate goal must be to reach a consensus of opinion that 
will enable us to extract ourselves from this present confused state where some are 
talking about stages, others about classifications and still others about categories. 
Only when we are all speaking the same language can we reliably exchange 
information and enhance our knowledge of bladder cancer on an international 
basis. Until then we feel that using the TNM system of classification or the AJCC 
version offers the best solution to these problems. 
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Chapter 7 

Carcinoma In Situ 

T. B. Hargreave 

Definition of Carcinoma In Situ 

Anaplasia of the surface epithelium without the formation of papillary structures and without 
infiltration. (VIee definition) 

This lesion has also been called 'flat carcinoma in situ' (Riddle et al. 1976) or 'flat 
intraepithelial neoplasia' (Barlebo et al. 1972). These are attempts to define the 
epithelial abnormality where there is an overtly malignant cellular pattern of the 
epithelial cells but without invasion or papillary growth. Unfortunately, the 
histological criteria are not clear cut (see Chap. 2, p. 30) and different pathologists 
will not necessarily agree: One might report severe dysplasia, whereas another 
may report the same slide to show carcinoma in situ and a third may attempt to 
grade the in situ change. The problem is compounded by the different clinical 
patterns of the disease. Some possible criteria for classification of carcinoma in 
situ are listed in Table 7.1; however, because of the comparative rarity of the 
lesion, such classification is not usually made and therefore the natural history of 
the untreated lesion in each category has not been fully documented. 

Table 7.1. Some possible classifications of carcinoma in situ 

Carcinoma in situ: 
With or without exophytic bladder tumour 
Near the base or far from exophytic tumour 
Localised or generalised 
Involving the prostatic ducts or confined to the bladder 
Involving the ureters or confined to the bladder 
With or without cystoscopically visible alteration in the urothelium 
Symptomatic or asymptomatic 
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Introduction 

Flat carcinoma in situ (Tis) was first described by Melicow (1952), who examined 
sections of mucosa between gross neoplasms in cystectomy specimens. The 
clinical significance of these lesions has been clarified by later studies. In 1960 
Eisenberg et al. reported that patients with mucosal abnormalities peripheral to 
excised tumours were more prone to develop tumour recurrences. It was 
subsequently shown by Koss et al. (1969) that men exposed in industry to para­
aminodiphenyl and who were shedding cancer cells in the urine had flat carcinoma 
in situ in the absence of cystoscopically visible lesions, and in some cases these 
lesions progressed to invasive cancer. In 1979, Koss reported further mapping 
studies and concluded that there are probably two pathways in bladder 
carcinogenesis: the papillary pathway and the non-papillary pathway. Papillary 
tumours were considered to be local expressions of the proliferative potential of 
the urothelium, which, although relatively harmless, may be followed by other 
manifestations of neoplasia. However, Koss considered the non-papillary flat 
lesions, notably atypical hyperplasias and carcinoma in situ, to be the principal 
source of invasive carcinoma. The concept that the papillary tumour is a marker of 
the malignant potential of the urothelium but that most invasive tumours arise 
from flat carcinoma in situ is substantiated by a number of studies (Kulatilake et 
al. 1970; Farrow et al. 1976; Yates-Bell 1979). The time taken for progression 
from in situ to invasive carcinoma has been reported to be between 26 and 30 
months (Melamed et al. 1964) and between 18 and 77 months (Koss et al. 1969), 
but it may be much longer. 

Detecting Early Change 

The evidence linking carcinoma in situ to invasive carcinoma has stimulated the 
search for ways to detect abnormalities at an earlier stage. The hope is that 
treatment given earlier could alter the neoplastic potential of the urothelium, 
either by retarding the cascade of changes so that any neoplasia would be manifest 
only after the person had died of other causes, or by reversing the carcinogenic 
changes. There is now evidence that cancer is not necessarily an irreversible 
biological phenomenon; this has been shown by cloning experiments where mice 
have been grown back from teratoma cells (Mintz and IIImensee 1975). 

Newman and Hicks (1978) used the scanning electron microscope (SEM) to 
examine sections of non-tumour-bearing mucosa from cystectomy specimens 
which, although normal by light microscopy, had alterations in the luminal 
membrane. Although these changes can frequently be seen in premalignant 
urothelium, they can also be found in inflammatory and infective conditions, thus 
making exact diagnosis difficult. 

In an attempt to detect early change D. M. A. Wallace, A. E. Williams and J. 
Tocher (1980, unpublished data) also used the SEM: 32 biopsies from normal­
looking mucosa in patients who had a bladder cancer and 19 biopsies from 
tumours were processed for SEM. After examination the biopsies were 
reprocessed for light microscopy. The SEM preparations were scored on a scale of 
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1-5 according to the following features: cell size, cell shape (whether angular or 
rounded in outline), intercellular junctions, surface micro-ridges, microvilli and 
pleomorphism. There were significant differences between the distribution of five 
out of six of these features (pleomorphism being the exception), between the 
histologically normal tissue, histologically hyperplastic tissue and tissue taken 
from the tumours. When the scores were summed an even clearer difference 
emerged (Fig. 7.1). Only a limited follow-up was available (equivalent to 6 
months); when only histologically normal urothelium was considered there was 
the suggestion that the SEM score might provide an early indication of the 
patients at risk for tumour recurrence (Fig. 7.2). This preliminary work requires 
confirmation by a larger series, but this technique may be able to detect neoplastic 
changes in the luminal surface of the urothelium too subtle to be observed by 
conventional light microscopy. The advent of newer SEM techniques such as the 
back-scattered electron mode may allow additional features to be studied, for 
example the arrangement of the underlying layer of cells and the nuclei. 

Another approach has been the use ofthe red cell adherence test (see Chap. 2), 
p. 44). This test depends on the fact that malignant urothelial cells may lack the 
surface blood group antigens. Recent developments, in particular the use of 
monoclonal antibodies (Finan et al. 1982), have renewed the interest in this test; 
however, there are still problems with blood group 0 patients and with the 
quantification of the test. It remains to be seen whether this test will give better 
prognostic information than the histological assessment of tumour grade, but it 
does offer the tantalising possibility that a distinction could be made between 
apparently similar cases of carcinoma in situ and thereby predict those cases 
where invasion is imminent. 

Fluorescent tumour-Iocalising drugs such as tetracycline have also been tried 
but have not proved useful, because they are not taken up specifically by 
malignant or premalignant tissues and because special equipment is required. The 
attraction of these techniques is that areas of mucosa which appear cystoscopically 
normal but which are microscopically abnormal could be delineated, thus 
allowing accurate biopsies and assessment. A technique is being developed which 
may solve this problem (Kinsey et al. 1978; Kinsey and Cortese 1980; Hisazumi et 
al. 1984). This system allows normal visual examination through an endoscope 
with electronic detection of fluorescence induced by haematoporphyrin. 
Haematoporphyrin is taken up by all tissues, but malignant tissues retain it for 
longer than normal tissues so that after 48 h the haematoporphyrin left is almost 
exclusively in malignant tissue, including carcinoma in situ. The haematopor­
phyrin causes the tissue to fluoresce in ultraviolet light and early reports of the 
system being used to localise in situ changes are encouraging. In addition to its 
diagnostic use, haematoporphyrin may have a therapeutic use because in the 
presence of red light it breaks down to release singlet oxygen, which is very 
cytotoxic (see Chap. 8, p. 178). 

Clinical Presentation of Carcinoma In Situ 

The diagnosis of carcinoma in situ is usually made in one of two ways: 
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1. A patient may have a biopsy taken, usually because of symptoms (symptomatic 
carcinoma in situ), or because the cytological examination gives a positive 
result or because there are mucosal changes on cystoscopy. 

2. A patient with an overt bladder tumour may have biopsies taken of either 
normal or abnormal-looking mucosa (carcinoma in situ associated with an 
exophytic tumour or secondary carcinoma in situ). 

These two clinical situations have been called primary Tis and secondary Tis (de 
Voogt et al. 1977; Jakse et aI1980). It is possible that the categorisations in Table 
7.1 will allow further subgroups to be defined, but clinical reports so far usually 
only distinguish the above two categories. 

Patients with symptomatic carcinoma in situ (malignant cystitis) are often 
young or middle-aged men who present with frequency and dysuria-symptoms 
that may be mistaken for outflow obstruction-and they usually have haematuria. 
They may have a constant pain which is either penile, perineal or suprapubic. It is 
important that this symptom complex is recognised and that a urine sample is sent 
for cytological examination or that a cystoscopy and biopsies are performed. 
Carcinoma in situ must be suspected whenever these symptoms occur, 
particularly in patients who have persisting symptoms after prostatectomy, and 
also in those cases with abacterial cystitis when there is microscopic haematuria or 
pyuria. 

This group of patients with severe symptoms has a poor prognosis unless radical 
treatment is undertaken early (Riddle et al. 1976). The clinical course of patients 
with carcinoma in situ associated with exophytic tumour has not yet been fully 
documented; there is no doubt that the occasional case may be followed for 
several years without obvious invasion. However, the close monitoring of 
symptomatic patients by cytology, endoscopy and biopsies has been compared to 
watching a time bomb gradually tick off the seconds (Soloway 1981). Confusion 
between these two patterns of disease as well as between in situ carcinoma and 
dysplasia has led to variable clinical opinion about the correct management of this 
condition. 

Investigations 

Cystoscopic Findings 

There is no diagnostic mucosal appearance of carcinoma in situ. In symptomatic 
cases the mucosa may appear red, inflamed and oedematous; however, biopsies 
from apparently normal mucosa may also show dysplasia or carcinoma in situ 
(Table 7.2). The two categories of carcinoma in situ (i.e. symptomatic carcinoma 
in situ and carcinoma in situ associated with exophytic tumour) are often not 
distinguished in reported series, and this makes such reports difficult to assess 
(Schade and Swinney 1968; Cooper et al. 1973; Schade and Swinney, 1973; Heney 
et al. 1978; Soloway et al. 1978). 

It is apparent from the findings listed in Table 7.2 that the presence of a red 
patch or mossy appearance increases the likelihood that carcinoma in situ will be 
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Table 7.2. Results of mucosal biopsy in 56 new cases shown according to the worst cystoscopic 
appearance of the mucosa (adapted from Wallace et al. 1979) 

~ucosal (n) Least favourable mucosal biopsy 
appearance 

Normal Hyperplasia ~ild Severe Carcinoma 
(%) dysplasia dysplasia in situ 

Normal (41) 20 (49) 5 10 5 
Flat red (11) 3 (27) 3 0 4 
~ossy (4) 1 (25) 0 1 1 

Table 7.3. Same results as Table 7.2 for 52 patients previously treated by radiotherapy (Wallace et al. 
1979) 

~ucosal 
appearance 

Normal 
Flat red 
~ossy 

(n) 

(10) 
(19) 
(23) 

Least favourable mucosal biopsy 

Normal Hyperplasia ~ild 
dysplasia 

3 1 4 
6 5 2 
1 4 4 

Severe Carcinoma 
dysplasia 

1 1 
1 5 
2 12 

found. It is also worth noting that red patches seen at cystoscopy during follow-up 
after radiotherapy should not be dismissed as radiation reaction (Table 7.3). 

Bladder Capacity 

The bladder capacity should be measured in all cases of bladder cancer. Reduced 
capacity in association with red mucosa is one of the features of carcinoma in situ; 
indeed, the small capacity bladder may be a contraindication to intravesical 
chemotherapy. If chemotherapy is proposed, serial bladder measurements may 
give an indication of the response. 

Bimanual Examination Under Anaesthesia 

In a case of carcinoma in situ there is, by definition, no bimanually palpable lesion. 
In view of the fact that most invasive cancer is thought to arise from these lesions, 
bimanual examination is particularly important during the follow-up of 
treatment, as occasionally invasion may occur without any obvious intravesical 
projection of the tumour. 

Mucosal Biopsy 

The advent of small cup biopsy forceps (Fig. 7.3) has meant that it is now possible 
to sample normal mucosa as well as any suspicious areas in all new cases of 
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Fig. 7.3. Cup biopsy forceps 

QUADRANT BIOPSY NEAR AND FAR BIOPSY 

Fig. 7.4. Two systems commonly used for elective biopsy of the apparently normal mucosa 

transitional cell cancer of the bladder. The older Lowsley biopsy forceps were too 
traumatic to allow this sort of routine sampling. The procedure is best undertaken 
before definitive treatment of any exophytic tumours. Iso-osmotic irrigating fluid 
should be used, as water causes the surface umbrella cells to desquamate and 
results in poorer histological preparations. The bladder is filled to approximately 
two-thirds capacity and the forceps are used to grasp a small portion of mucosa. 
The purpose of doing the biopsy is to sample the apparently normal mucosa and it 
is therefore not necessary to dig the forceps in to obtain muscle; indeed, in 
patients with thin bladders this could be hazardous. There are two commonly used 
biopsy regimens (Fig. 7.4): 

1. Quadrant biopsies-samples are taken from the bladder vault, the right and 
left lateral walls and from the midline near the trigone. 

2. Near and far biopsies-samples are taken from within 2 cm of the base of the 
primary tumour and from a site on the bladder wall opposite the primary. The 
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near and far regimen is sufficient to detect nearly all cases with unsuspected 
field change and is now the method of choice (Webb 1983). 

Additional biopsies are taken from any area of abnormal-looking mucosa. If the 
primary tumour is to be biopsied with the same forceps, this should be undertaken 
after the mucosal biopsies to avoid implanting tumour cells. All biopsy sites 
should be lightly diathermied to ensure haemostasis. 

Hazards 

If the technique described above is used, the chance of perforation and 
haemorrhage is reduced. These two complications need to be borne in mind by 
any centre undertaking a programme of routine biopsy. Another possibility is that 
tumour could be implanted either from another site or from the surface to a 
deeper layer. There is some experimental and circumstantial evidence that 
tumour implantation can occur at the time of endoscopic resection and diathermy 
(Boyd and Burnand 1974; Weldon and Soloway 1975; Page et al. 1978), but only 
one possible case has been identified at the Western General Hospital, 
Edinburgh, where a 6-year programme involving several hundred quadrant 
biopsies has been undertaken. 

Another theoretical hazard is that the trauma of the biopsy may accelerate 
cancerous changes in the mucosa, and it has been said that biopsy should be 
avoided if at all possible because of this risk (Hicks 1982). The evidence 
supporting this is experimental only, and there is no clinical evidence that patients 
who have had multiple mucosal biopsies have more recurrent and invasive 
tumours. An interesting variation of the biopsy technique is the endoscopic 
bladder brush technique (Connolly 1979), which can sample cells from wide areas 
of the bladder for cytological examination; this may be appropriate in cases of 
carcinoma in situ treated with intravesical chemotherapy where repeated biopsy 
would otherwise be necessary. 

Indications 

In the light of the above information some guidelines as to the indications for 
mucosal biopsy can now be given: 

1. Biopsies should be taken of any abnormal-looking areas of urotht-!ium seen in 
association with exophytic tumour or at cystoscopic follow-up after successful 
treatment of an exophytic tumour (see Table 7.3). 

2. Mucosal biopsies are recommended if urine cytology shows malignant cells in 
the absence of any exophytic tumour anywhere in the urinary tract. 

3. Mucosal biopsies are also recommended if the patient has symptoms of 
suprapubic or perineal pain which are not explained by urinary infection or 
obstruction. Such pain may precede the diagnosis of carcinoma in situ by 
several months, and repeat mucosal biopsies may be indicated after an interval 
if the results of the first set are normal. 

4. At present, routine mucosal biopsy as part of the assessment of a known case of 
exophytic bladder carcinoma cannot be recommended except as part of a 
prospective scientific assessment. The natural history of in situ change 
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associated with exophytic tumour but discovered incidentally is not yet known; 
a haphazard mucosal biopsy policy with treatment prescribed in an erratic 
fashion will only confuse an already difficult problem and almost certainly 
result in overtreatment of patients. 

Significance of Results 

In the symptomatic group of patients mucosal biopsies are necessary to establish 
the diagnosis prior to therapy. The question remains whether a programme of 
routine biopsy of normal mucosa in new bladder tumour cases will yield results 
which will improve management. Several reports suggest that this will be so. The 
preliminary results of a prospective surveillance study where mucosal biopsies 
were obtained from (1) adjacentto the original tumour, (2) lateral to each ureteric 
orifice and (3) the posterior midline have been reported (Murphy et at. 1979). 
These results suggest that the presence of hyperplasia, dysplasia and carcinoma in 
situ may predict subsequent tumour recurrence. The studies by Wolf and 
Hojgaard (1983) and Schade and Swinney (1983) also support this view. Wolf and 
Hojgaard (1983) reported on 53 patients with Tl and T2 tumours. In half of the 
cases concomitant urothelial dysplasia was found and new tumours subsequently 
occurred in 87% of these cases as compared with 26% who had no mucosal 
changes. Schade and Swinney (1983) reported the 10-year follow-up of 100 
patients who had mucosal biopsies as part of their initial assessment. The 
outstanding finding was that patients with carcinoma in situ had a significantly 
worse outcome (P<O.OOl) than those with normal mucosa, regardless of the 
characteristics of the primary tumour and its grade and stage. 

The predictive value of mucosal biopsy is also supported by a prospective study 
from our own department (Smith et at. 1983): 112 new cases with Ta and Tl 
exophytic transitional cell cancer had quadrant mucosal biopsies at the initial 
cystoscopy. Patients with one or more abnormal biopsies (dysplasia or carcinoma 
in situ) were shown to have a significantly (P<O.Ol) higher probability of 
recurrence (Fig. 7.5). In all cases the only treatment was endoscopic resection or 
cystodiathermy of the initial tumour (see also Chap. 8, pp. 164-165). 
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Fig. 7.S. Life table estimate of cumulative probability of transitional cell carcinoma recurrence in 112 
patients who initially presented with Ta T1 exophytic tumour. The results are stratified according to 
the findings from quadrant mucosal biopsy taken at the cystoscopy when the patient first attended as a 
new untreated case. (Smith et al. 1983) 
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Further prospective studies were started in the UK by the Medical Research 
Council in 1981. Until such time as results are clear, and in view of the potential 
hazards and extra workload for the pathology department, mucosal biopsies are 
not yet part of the routine preoperative evaluation of all cases, although a strong 
case can be made out for doing them. 

Carcinoma In Situ Involving the Prostate 

Farrow et al. (1976) reported mapping studies on 19 total cystectomy specimens 
from men with symptomatic non-papillary carcinoma in situ and found carcinoma 
in situ extending into the prostatic ducts in seven cases (37%). In situ and invasive 
transitional cell carcinoma originating in the prostatic ducts has also been 
reported by Kirk et al. (1979) and Wolf and Lloyd-Davies (1981). One problem is 
that the current UICC rules for classification of prostatic involvement are not 
adequate (see Chap. 6, p. 127). In 27 patients with prostatic involvement by 
transitional cell carcinoma three subgroups were apparent: (1) prostatic duct in 
situ carcinoma, (2) non-invasive papillary tumours of the prostatic urethra and (3) 
direct invasion of the prostate by tumour at the bladder base or bladder neck 
(Chibber et al. 1981). The last situation is what is meant in the UICCclassification 
as T4a. In situ carcinoma of the prostatic ducts is important because it may occur 
in conjunction with an in situ change in the bladder and is not apparent unless the 
prostate is resected. If intravesical chemotherapy is used to treat a male patient 
with in situ change in the bladder this would seem likely to fail in those cases with 
prostatic involvement, and consideration needs to be given to transurethral 
resection of the prostate prior to the chemotherapy. There is not yet enough 
evidence to recommend routine TUR in all male cases where carcinoma in situ is 
discovered; therefore, there is a need for prospective clinical studies of the 
incidence of prostatic involvement in relation to the categories of carcinoma in 
situ listed in Table 7.1. 

Urine Cytology 

Urine cytology has theoretical advantages both in the diagnosis and follow-up of 
in situ cancer. There may be diffuse microscopic lesions which appear normal on 
cystoscopy and can be missed by mucosal biopsy but which may be detected by 
cytology. Urine cytology is non-invasive and avoids any risk of stimulating 
urothelial proliferation by the trauma of a biopsy of an already unstable mucosa 
(see p. 16). Urine cytology may give false negative results compared with biopsy, 
but the discrepancy is least in cases of carcinoma in situ and high-grade tumour 
(Table 7.4). Bladder washing taken by saline barbotage may improve the 
frequency of positive cytological results (Harris et al. 1971), although the main 
value of this is in cases of low-grade tumour, as a simple urine cytology usually has 
a positive result in association with in situ change. Distilled water should not be 
used as this will produce artefacts and confuse the diagnosis, as has been found in 
rats (Weinsten et al. 1979). 



Investigations 

Table 7.4. Correlation between cytology and biopsy findings at initial and 
follow-up examinations (adapted from Loening et al. 1978) 

Cytology 

Negative or normal 
Radiation/drug effect 
TCC or suggestive of TCC 
Carcinoma in situ 

Correlation between 
biopsy and cytology 

TCC, transitional cell cancer 

CYSTOSCOPY 

9·2·84 

FLOW CYTOMETRY 

CYTOLOGY: many malignant 
cells from a grade 
3 tumour 

Biopsy 

Grade 1 

17 
o 

12 
o 

41% 

Carcinoma in situ 

4 
1 

20 
1 

80% 

18·4·84 

CYTOLOGY: no malignant cells 
identified 
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Fig. 7.6. The use of cystoscopy, urine cytology and flow cytometry to monitor the progress of a 
patient with widespread field change who had intravesical mitomycin C instillations. Note how the 
bladder has cleared of exophytic lesions, urine cytology has become negative and the peaks of 
abnormal DNA have disappeared. (Unpublished data from Dr. G. G. Hadjissotiriou, Dr. D. K. 
Green and Dr. M. A. McIntyre, Dept. of Urology, Western General Hospital, Edinburgh) 
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An exciting new technique is the application of flow cytometry to cytological 
specimens taken from bladder washings (Devonec et al. 1981; Farsund et al. 
1984). This technique allows objective measurement of DNA and RNA content 
and may give more exact information when combined with the cytological grade 
of malignancy (Fig. 7.6). Although the figure illustrates a case with exophytic 
tumour, the technique is perhaps most appropriate for cytological specimens from 
patients with carcinoma in situ. 

Treatment 

There is now recognition that symptomatic carcinoma in situ, as described above, 
is a highly malignant condition progressing in most cases to invasive and 
metastasising carcinoma and that early radical treatment is indicated. The choice 
of radical treatment will depend on the age and general condition of the patient, 
the severity of symptoms and whether the prostate is involved. Much more 
controversial is the treatment of in situ change associated with the exophytic 
tumour; most urologists treat the patient according to the stage and grade of the 
exophytic lesion, and this treatment is not necessarily altered by the fact that the 
surrounding mucosa shows carcinoma in situ. 

Cystourethrectomy 

Riddle et a1. (1976) reported the results of treatment of 23 cases of symptomatic 
carcinoma in situ. Eleven of these patients were treated by cystectomy or 
cystourethrectomy and one by partial cystectomy. Seven patients were alive at 
follow-up (mean of 2 years), although two had secondary deposits. Four died of 
disseminated disease (mean survival of 3 years). The comment was made that 
although cystectomy was performed for the condition of symptomatic carcinoma 
in situ, in many cases examination of the cystectomy specimen showed invasion; it 
is likely that but for the operation all would have developed disseminated disease. 

If cystectomy is indicated, the operation should be a radical cystourethrectomy 
with node dissection because (1) there is frequent involvement of the prostatic 
urethra, (2) there is frequent unsuspected muscle invasion and (3) nodal 
metastases may occur rapidly once invasion starts. Vtz et a1. (1980) also advocate 
radical cystectomy if the patient is a reasonably good candidate for surgery when 
the disease is widespread in the bladder and the symptoms are severe. Radical 
surgery offers the best chance of cure in these patients who have a high risk of 
developing invasive and metastasising cancers; however, a trial of systemic or 
intravesical chemotherapy is justified, provided that the response is carefully and 
critically evaluated. 

Radiotherapy 

Riddle et a1. (1976) reported 11 patients with symptomatic carcinoma in situ who 
received radiotherapy. The decision to use radiotherapy was often made because 
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of an unwillingness to subject a patient to major surgery for an apparently 'early' 
disease. One patient remained alive at 8 years, but the histology was unaltered. 
One patient committed suicide because of continuing perineal pain. One patient 
died as a result of gastrointestinal complications from the therapy, seven patients 
died from dissemination bladder cancer (mean survival of 3 years) and one patient 
died from prostatic malignancy. Riddle's experience suggests that radiotherapy 
will not prevent metastases from carcinoma in situ, whereas cystectomy may do 
so. Kulatilake et al. (1970) and Farrow et al. (1977) also report similar poor 
responses to radiotherapy. Hewitt et al. (1981) does, however, report more 
favourable responses in 14 patients treated with intracavitary radiation. 

Chemotherapy 

Systemic Cyclophosphamide 

Fifteen patients (14 men and 1 woman) were treated by England and colleagues 
(1981) with systemic cyclophosphamide. The effect of cyclophosphamide on the 
bladder was to produce an extensive loss of the mucosa, which later re­
epithelialised with a thin but normal mucosa. Six of these patients had severe 
symptoms of malignant cystitis. The cyclophosphamide was given at first 
intravenously every 3 weeks for 6 months and then every 6 weeks for 6 months at a 
dose of 1 g/m2, but in the light of the results cyclophosphamide therapy is now 
stopped at 3 months. At 3 months 12 out of 15 patients had a complete response 
with negative cytological and biopsy results. The remaining three patients showed 
a marked reduction. There was also a relief of symptoms in five out of six patients 
with symptoms of malignant cystitis. The therapy caused three patients to have 
such severe nausea and vomiting that further treatment was refused after 3 
months. This complication has led to the search for less toxic cyclophosphamide 
analogues. I-Phosphamide, although theoretically less toxic, may in practice have 
equally severe toxic effects including nausea and diarrhoea (T. B. Hargreave, 
unpublished data). Systemic cyclophosphamide, in spite of its toxicity, may be an 
acceptable alternative to radical surgery and does not preclude surgery should it 
be unsuccessful. 

Intracavitary Therapy 

The ideal intracavitary agent is effective in penetrating transitional epithelium but 
will not be absorbed into the circulation and will not have local or systemic effects. 
Intracavitary therapy has been assessed in cases with extensive or rapidly 
recurring superficial tumours and as prophylaxis following resection. In these 
situations the main agents used have been the alkylating agents thiotepa and 
Epodyl, mitosis blocking agents such as podophyllin or its derivative VM26, and 
antibiotics such as Adriamycin or mitomycin C. There is much less information 
about the use of intracavitary therapy with these agents in cases of carcinoma in 
situ, although promising results have been reported following Adriamycin 
therapy. If prostatic duct involvement has been found this is a contraindication to 
intravesical therapy unless a TUR of the prostate is also proposed. Patients should 
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also be assessed for ureteric reflux as this may contraindicate intracavitary therapy 
if the agent to be used is known to damage the kidney; in fact in some cases it may 
be advantageous if there is reflux, as in situ lesions extending into the lower 
ureters will also be treated. 

Assessing the Response to Local Chemotherapy 

The response to treatment is difficult to assess because symptomatic carcinoma in 
situ is rare and also because the natural history of carcinoma in situ associated with 
exophytic tumour is not known. Several methods of assessment may be used. 

Timing. Records are kept of time to development of an exophytic tumour, time 
to development of an invasive recurrence (recurrence showing muscle invasion) 
and time to death from tumour. 

Repeated Mucosal Biopsy. If repeated biopsies are to be carried out then the 
risk of implantation and possibly the risks of stimulating tumour must be 
considered (see p. 16). The brush technique described by Connolly (1979) may 
overcome some of these problems, although the sample obtained is suitable for a 
cytological diagnosis only and is not a biopsy. 

Repeat Urine Cytology. This method has the advantage that it is easy for the 
patient, non-invasive and is a sample of the whole bladder mucosa. 

Symptoms. Successful chemotherapy for symptomatic carcinoma in situ will 
cause a disappearance of pain. Nevertheless, additional objective measures of 
response, such as biopsy or cytology, are advisable. 

Intravesical Doxorubicin (Adriamycin) 

The attractions of doxorubicin when instilled intravesically are (1) that the agent is 
active against transitional cell carcinoma (Yagoda et al. 1977) and (2) that when 
instilled it appears to penetrate urothelium up to but not beyond the basement 
membrane; thus when used by this route it has few systemic effects (Jacobi and 
Kurth 1980). 

Edsmyr (1981) reported treatment with 80 mg Adriamycin dissolved in 100 ml 
physiological saline instilled into the bladder through a urethral catheter. The 
catheter was removed and the patient instructed to lie on each side of the body 
alternately every 15 min. The solution was retained in the bladder for 60 min and 
then voided. The regimen was repeated each month. This treatment was repeated 
up to 26 months, according to the cystoscopic findings at follow-up. 

Prior to therapy 11 patients had no visible tumour at cystoscopy but the 
diagnosis had been made by biopsy or cytological examination. A further 19 
patients had carcinoma in situ in association with exophytic tumour, which was 
treated either by resection or radiotherapy. It is not clear how many of Edsmyr's 
patients fell into the group with symptomatic malignant cystitis and how many 
were incidentally diagnosed. The results are shown in Table 7.5. The author 
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Table 7.5. Cytological response to intravesical Adriamycin given for carcinoma in situ (Edsmyr et al. 
1979) 

Tis 
No. of patients 
No. of instillations 

Cytological remission 
9/11 
82% 

91% 

11 
4-26 

Atypia 
1111 
9% 

Tis associated with other tumour 
No. of patients 
No. of instillations 

Cytological remission 
11119 
58% 

74% 

19 
1-20 

Atypia 
3/19 

16% 

concluded that at least four treatments are necessary in those cases with no other 
tumour and 11 treatments in those cases associated with exophytic tumour. The 
most frequent complication of this therapy was a slight reduction in bladder 
capacity, which occurred in 2 out of 30 patients. lakse et al. (1980) observed 
remission in 12 out of 18 patients. Half of the patients were treated with 40 mg 
Adriamycin in 20 ml saline instilled twice weekly and half received 80 mg 
Adriamycin in 40 ml saline each month. There was no difference in response rates 
between the two treatment groups. 

Glashan (1982) reported the results of Adriamycin in 21 patients, all of whom 
had been exposed to industrial carcinogens and in whom urine cytology was 
diagnostic of carcinoma in situ. Seventeen of these patients also had a red bladder 
at cystoscopy. A regimen of 50 mg Adriamycin in 50 ml saline retained for 2 h was 
instituted. This was repeated weekly for 6 weeks. Of the 21 patients 12 showed a 
complete cytological response and 8 a partial response. All 17 patients with a red 
bladder showed improved post-therapy cystoscopic appearances. 

Other Intravesical Agents 

Thiotepa, Epodyl and mitomycin C (Mishina et al. 1982; Prout et al. 1982) have all 
been used to treat carcinoma in situ with some success. Mitomycin C is worthy of 
mention as the agent with the most promise. However, a clear evaluation of the 
role of these agents in carcinoma in situ cannot be made yet for the reasons 
previously outlined (see also Chap. 10, p. 245). 

Intravesical Bacillus Calmette-Guerin 

In 1976, Morales et al. reported decreased transitional cell tumour recurrence 
following repeated instillations of bacillus Calmette Guerin (BCG) into the 
bladder of nine patients, and subsequently this effect has been confirmed by 
randomised studies (Brosman 1982; Pinsky et al. 1982). The method of action is 
unknown, although it is assumed to be an immunotherapeutic effect (see Chap. 3, 
pp. 68-70). Effectiveness is thought to depend on the ability ofthe host to react to 
mycobacterial antigens, a small tumour load and close contact between tumour 
cells and the BCG (Brosman 1982). Recently Herr et al. (1983) have reported the 
effect of intravesical and percutaneous BCG or.. cases with carcinoma in situ. 
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Forty-one patients with carcinoma in situ in association with stage 0, A or B 
transitional cell cancer were part of a randomised trial of BCG versus endoscopic 
resection. BCG was administered for 6 weeks both by intravesical instillation (120 
mg in 50 ml saline retained for 2 h) and percutaneously (5 x 107 viable units by the 
multiple tine techniques) beginning 2 weeks after complete endoscopic resection 
of all visible lesions. Response to therapy was considered complete if the 
following criteria were met: improved cystoscopic appearance of the bladder 
mucosa, negative biopsy of any suspicious lesions, negative urine cytological 
results and improvement in the severity of any voiding symptoms in those patients 
with symptoms. At 1 year 11 of 17 patients treated by TUR and BCG had no 
clinical or pathological evidence of carcinoma in situ compared with 2 out of 24 
patients treated by TUR alone. These authors also noted two patients who had no 
residual tumour in the bladder but required cystourethrectomy because of 
persisting disease in the prostatic ducts (see p. 156). Preliminary results from BCG 
would appear to rival those reported for Adriamycin, and thus this form of 
therapy is worthy of further evaluation. 

Lasers 

There has been limited experience with argon laser treatment for carcinoma in 
situ (Smith and Dixon 1984). The advantages of the argon laser compared with the 
neodymium-yttrium aluminium garnet laser are that the burn is superficial and 
therefore it is possible to treat wide areas of the bladder without causing 
contracture. Other advantages are that treatment can be performed through a 
21 F cystoscope, general anaesthesia is not necessary and bleeding is minimal. 
The role of laser therapy for carcinoma in situ has yet to be defined, but it may 
have a place in patients who are unfit for other forms of treatment (see also Chap. 
8, p. 177; Chap. 11, p. 273). 

Summary 

Of the many questions still unanswered about carcinoma in situ one of the most 
important is how can we predict when it is going to become invasive? Those 
patients with severe symptoms (malignant cystitis) will require prompt radical 
treatment, but how long can asymptomatic focal carcinoma in situ be watched? It 
is a brave patient who allows his doctor simply to observe such lesions. The 
assessment of response to therapy will remain inadequate until there are better 
ways to define the disease. The major role for intravesical chemotherapy is likely 
to be in the treatment of patients with superficial bladder tumours and focal 
carcinoma in situ. The monitoring of the response to therapy by multiple biopsies 
and repeated urine cytology should give an indication of the efficacy of the 
treatment. 

The indications for radical cystectomy in this disease will always be relative, as 
long as there are developments in the field of chemotherapy. While the carcinoma 
remains in situ it can be cured, and the decision to perform radical surgery must 
not be left too late. 
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Extension of in situ carcinoma beyond the bladder into the prostatic urethra 
and prostatic ducts should be considered before commencing local treatment with 
intravesical chemotherapy as this is likely to be the cause of treatment failure. The 
place of TUR of the prostate and prostatic biopsies in patients with carcinoma in 
situ has yet to be determined. 

The encouraging initial results of systemic and intravesical chemotherapy or 
immunotherapy may save many patients from the prospect of radical surgery. The 
treatment of in situ bladder cancer with chemotherapeutic agents is perhaps one 
of the most exciting areas of urological oncology, offering the prospect of a 
significant alteration in prognosis. 
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Chapter 8 

The Treatment of Superficial Bladder Tumours 

E.l. Zingg and D. M. A. Wallace 

Introduction 

Treating a patient with a superficial bladder tumour has responsibilities far 
beyond performing a good TUR of the tumour. Choosing the optimum treatment 
policy for the patient depends on the urologist having a wide understanding of the 
disease, a sound knowledge of bladder tumour pathology and a critical appraisal 
of all the therapeutic modalities available. Treatment is likely to be prolonged 
over many years, and the follow-up is an essential part of this treatment. The 
urologist must set out prepared to use all the available forms of treatment, 
including intravesical chemotherapy and total cystectomy. If he is not, the patient 
should be referred on at an early stage, rather than persist with ineffective 
treatment for this may deny the patient the opportunity of cure. 

The terms 'superficial' and 'infiltrating' are used loosely to describe tumours of 
the bladder and need to be defined clearly. They are in fact the crudest of stage 
groupings and the term 'superficial tumour' has encompassed tumours of widely 
differing prognoses. Over the last three decades the use of the term 'superficial 
tumour' has changed as studies have been made of the deteriorating prognoses of 
tumours with increasing depths of infiltration. The limitations of conservative 
therapies for muscle-infiltrating tumours have also been established. 

Jewett and Strong (1946) were the first to point out the relationship between the 
depth of infiltration and the prognosis on the basis of post-mortem studies. They 
originally had just three stages-A, Band C. These were modified and then 
extended by Marshall (1952) and later the VICC introduced the TNM system (see 
Chap. 6, p. 118). In both these systems the tumours that were infiltrating muscle 
were divided according to whether they had infiltrated further than half the depth 
of the muscle or not. Those tumours that had infiltrated up to this halfway point 
were grouped together as superficial tumours on the basis that the prognosis was 
similar and that they could be treated by less radical means. 
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Today the term 'superficial bladder tumour' has become more restricted in its 
use. Muscle infiltration of any degree is associated with a reduced life expectancy. 
The depth of muscle infiltration is particularly hard to determine clinically without 
the full thickness of the bladder wall being available for pathological assessment. 
Therefore, all tumours infiltrating muscle will be dealt with in the chapter on 
invasive tumours (Chap. 9) and this chapter will deal only with the management of 
those tumours of categories Ta and T1 (stage 0 and A). When interpreting and 
comparing the results of the treatment of superficial tumours in the literature it is 
important to establish if the data include tumours that are invading superficial 
muscle. 

Superficial bladder tumours exhibit a wide spectrum of neoplastic activity, and 
rational management depends on a careful assessment of all the factors likely to 
influence the subsequent behaviour of the urothelium. The initial resection of the 
primary tumour is usually not a major procedure, but the subsequent surveillance 
of the patient and the management of the neoplastic diathesis form a sizeable 
proportion of the urologist's workload and may tax all of his therapeutic skills and 
judgement. It is therefore essential to have a clear understanding of the natural 
history of this disease and its risk factors and it is important for the urologist to 
understand and to work with the close cooperation of a pathologist. 

Natural History and Pathology 

The natural history of superficial bladder cancer is dominated by two properties: 
the tendency for tumours to be multifocal in time and place, and the tendency for 
these tumour recurrences to undergo progression. At presentation 28%-35% of 
cases have more than one tumour in the bladder (O'Flynn et al. 1975; Lutzeyer et 
al. 1982). The incidence of recurrent tumour in the bladder after endoscopic 
treatment of the primary tumour has been reported to be between 40% and 87%, 
with the majority of reports giving an incidence of around 70% (Varkarakis et al. 
1974; Lutzeyer et al. 1982). Whether these are strictly 'recurrences' or 'new 
occurrences' is a matter of debate while their aetiology remains uncertain (see p. 
165). Recurrent tumours may occur at the original site in the bladder (perhaps the 
only true recurrences, see p. 166), elsewhere within the bladder or elsewhere 
within the urinary tract. Recurrent tumours are more likely to be multifocal 
(45% ) and also more likely to develop further recurrences (84% ) than the primary 
tumours (Lutzeyer et al. 1982). 

Progression may be defined as any change in the characteristics of a recurrent 
tumour that increases its threat to the patient and is principally a change in grade, 
depth of invasion or the development of metastases. The risk of tumour 
progression for Ta and T1 tumours is 7%-22% (Barnes et al. 1977; Mackenzie et 
al. 1981; Lutzeyer et al. 1982; Dalesio et al. 1983; Heney et al. 1983). The cancer 
death rate is clearly one of the end points by which tumour progression can be 
assessed. This is between 4% and 12% for Ta and T1 tumours of all grades (Pryor 
1973; Williams et al. 1977; Anderstrom et al. 1980; England et al. 1981; Pocock et 
al. 1982). 

Superficial bladder cancer is a heterogeneous group of tumours, with some 
following a benign course while others are clearly lethal. A number of 
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characteristics of these tumours have been studied in order to define those 
patients who are at greatest risk of developing tumour recurrences and tumour 
progression so that more effective additional therapy might be instituted at an 
earlier stage. These have included the presence and depth of invasion, tumour 
grade, size, multiplicity, abnormalities on selected mucosal biopsies, deletion of 
blood group antigens (see Chap. 2, p. 44), and results of flow cytometry, 
cytological examination and chromosome studies (see Chap. 6, p. 135). 

Risk of Developing Tumour Recurrences 

The grade, lamina propria invasion, multiplicity and size of the tumour and 
abnormal mucosal biopsies have all been found to correlate with the tumour 
recurrences in various studies. Heney et al. (1982) have used these five factors 
together with urine cytology to divide patients into low- and high-risk groups. 
Those with negative predictors had recurrence rates below 70%, while those with 
positive predictors had recurrence rates above 70% (see Fig. 8.1). Other authors 
have reported that stage and grade did not affect the recurrence rate (England et 
al. 1981; Smith et al. 1983) and Dalesio et al. (1983) reported that the most 
important factor that influenced the recurrence rate was the number of tumours 
present at diagnosis. 
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Fig.8.1. The percentage of patients free of bladder tumour over 5 years' follow-up. The disease-free 
curves for patients with 'positive' predictors all fell below the common line (dotted area), whereas the 
disease-free curves for patients with 'negative' predictors fell above the line (shaded area) (Heneyet al. 
1982) 
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There are many factors that influence the results of selected mucosal biopsies. 
The number of biopsies taken, the sites chosen for biopsy, how close to the 
tumour base they are taken and the cystoscopic appearance of the mucosa 
(Wallace et al. 1979) will all influence the proportion of abnormal biopsies as well 
as the pathological interpretation and grading ofthe changes. Heney et al. (1983) 
found a significant difference in recurrence rate between those patients who had 
normal or only mild dysplasia and those who had moderate to severe dysplasia in 
their mucosal biopsies. Wolf and Hojgaard (1983) reported a recurrence rate of 
87% when dysplasia was present, as compared with 26% when it was absent, but 
this series included some T2 cases. 

Risk of Tumour Progression 

Tumour progression is of greater importance than the recurrence rate as this is 
clearly more life-threatening and may require more radical treatment. The factors 
that correlate with tumour progression are essentially the same as those for 
tumour recurrence: invasion of the lamina propria, grade, multiplicity, size of the 
primary tumour and urothelial abnormalities on mucosal biopsies (Lutzeyer et al. 
1982; Heney et al. 1983; Narayana et al. 1983). Table 8.1 shows the number of 
tumours undergoing progression, which is defined as muscle invasion or 
metastases, according to grade for pTa and pT1 tumours (Heney et al. 1983). In 
this study there were no significant differences in the incidence of progression 
between Grade 1 and Grade 2 tumours. The difference in progression rate was 
only significant when the tumours were more than 4 cm and when there were more 
than three tumours present. 

Table 8.1. Progression by grade for categories pTa and pTl (Heney et al. 1983) 

pTa 
pTl 

01 

2/85 (2%) 
0/7 

02 

3/50 (6%) 
6/29 (21 %) 

03 

114 (25%) 
13/27 (48%) 

Lutzeyer et al. (1982) reported that the risk of progression of primary pTa and 
pT1 tumours was 20% and 24% respectively. The risk of progression of a solitary 
pTa or pT1 tumour (both primary and recurrent) was 18% and 33%, whereas if 
they were multiple it was 43% and 46% respectively. 

Abnormalities of the non-tumour-bearing mucosa, especially carcinoma in situ, 
indicate a poor prognosis. Schade and Swinney (1983) carried out a 10-year 
follow-up of 92 cases of bladder cancer in which mucosal biopsies had been taken 
and found that cases with evidence of carcinoma in situ on biopsy had a 
significantly worse outcome than those with normal or non-malignant changes, 
regardless of the characteristics of the primary tumour and its grade or stage. Ten 
of the 37 patients with carcinoma in situ and 5 of 54 with dysplasia died of bladder 
cancer. Similar findings were reported when carcinoma in situ was found in the 
incidentally resected mucosa adjacent to a bladder tumour (Althausen et al. 
1976). 

The use of blood group antigen deletion to predict which patients with 
superficial tumours will develop invasion has become a topic of considerable 
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interest. This test has already been reviewed in Chapter 2 (see p. 45), and many 
questions raised about the validity of the test. Can this test be used to make 
decisions about the management of patients with bladder tumours? The report of 
Catalona (1981) and the results of Gunter et al. (1983), who reported a false 
negative rate of 10% (i.e. tumours that were predicted to invade and did not), 
suggest that this test cannot be relied on for making decisions of such therapeutic 
importance, though it is a highly significant test for identifying those patients with 
potentially invasive lesions. 

Tumour Recurrence-Field Change or Implantation? 

Superficial bladder tumours have been initiated by urine-borne carcinogens (see 
Chap. 1, p. 7). The whole urothelium has been exposed to these carcinogens, and 
the bladder, being the storage organ, has been exposed for the longest time. 
Urothelial carcinogenesis is a process that takes from 10 to 30 years, and it is 
therefore to be expected that following exposure to a carcinogen bladder tumours 
will be multifocal and will appear over a period of many years. The careful 
histological examination of the non-tumour-bearing urothelium in patients with 
bladder cancer shows neoplastic and preneoplastic changes in a high proportion of 
cases. Soto et al. (1977) studied cystectomy specimens from 45 patients with 
bladder cancer, examined the bladders by taking giant histological sections 
through the whole bladder and built up a map of the whole surface of the bladder 
by using step sections. In 33 of the 43 cases of invasive cancer, carcinoma in situ 
was found adjacent to the tumour and over two-thirds of these cases had two or 
more non-contiguous areas of carcinoma in situ. In 10 cases there was no adjacent 
carcinoma in situ and the tumours appeared to be histologically unifocal. This 
figure is comparable to the 30% of superficial tumours that do not have any 
recurrence. 

Selected mucosal biopsies in patients with superficial bladder tumours have 
shown that neoplastic or preneoplastic changes may be found in 30%-70% of 
cases (Eisenberg et al. 1960; Schade and Swinney 1968; Cooper et al. 1973; Heney 
et al. 1978; Soloway et al. 1978). As discussed above, these changes correlate 
closely with the subsequent development of recurrent tumours. Whilst a 
proportion of cases (less than 30%) may have a unifocallesion, the majority of 
cases with bladder cancer have histologically detectable premalignant urothelial 
changes present at the time of diagnosis of the first tumour. The time taken for 
these changes to progress to overt tumour formation and the factors that bring 
about the final propagation of tumour growth are not yet determined. 

While it is likely that the principal cause of tumour recurrence is through a 'field 
change' in the urothelium, there is some evidence that implantation of tumour 
cells may playa part. This evidence is derived from a number of sources: 

1. Experimental studies. Using a murine model Weldon and Soloway (1975) 
showed that when a cell suspension from a transplantable syngeneic bladder 
tumour was instilled into the normal mouse bladder very few tumours could be 
implanted. When the mucosa had been previously damaged by prior 
instillation of the cytotoxic agent MNU or by electrocautery of the bladder 
(Solway and Masters 1980) then the incidence of tumour implantation was very 
much higher. The tumour cell suspension that was used came from a poorly 
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differentiated invasive bladder tumour that had been induced by the prolonged 
feeding of F ANFT and which had already been serially transplanted. While 
this evidence shows that tumour cell implantation can occur, there is no 
evidence as yet that well-differentiated tumours can be implanted and grow to 
form papillary tumours. 

2. Location of the primary and recurrent tumours. The typical site for a primary 
tumour is on the lateral wall adjacent to the ureteric orifice (Fig. 8.2). Primary 
tumours rarely occur in the vault, or on the anterior wall or around the bladder 
neck. The distribution of recurrent tumours within the bladder is very 
different. The region of the vault of the bladder, especially around the air 
bubble, is a common site for tumour recurrences, as is the region of the 
anterior wall and bladder neck. Boyd and Burnand (1974) reported on 32 
patients with well-differentiated non-invasive transitional cell carcinomas of 
the bladder, of whom 31 developed recurrences. Only two of the primary 
tumours occurred in the vault of the bladder, whereas 29 of the 31 cases with 
recurrent tumours had a recurrence in the vault. Page et al. (1978) reported 
that in 43 of 56 cases of non-infiltrating primary tumours the tumour was 
adjacent and lateral to the ureteric orifice and that none of the primary 
tumours were in the vault in the region of the air bubble. The recurrent 
tumours were much less restricted in their sites and occurred on the posterior­
superior walls in 41 % and adjacent to the air bubble in 8% of a total of 578 
tumour recurrences. It was postulated that this different distribution of 
recurrences was caused by tumour implantation. An alternative explanation is 
that the endoscopic treatment provided a stimulus to cell proliferation in these 
areas. The location of so many tumours in the region of the air bubble is of 
interest. The gas in this bubble after endoscopic resection or diathermy will 
contain hydrogen and carbon monoxide rather than air (Davis 1983). It is 
possible that this gas has a damaging effect on the mucosa that allows tumour 
cells to implant or provides a stimulus to cell proliferation in this area. 
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3. Marker chromosomes. Chromosome analyses of bladder tumours have shown 
that these tumours have abnormal chromosomes which include marker 
chromosomes (Falor and Ward 1977). These marker chromosomes are 
abnormal chromosomes that reappear in the metaphases and that do not 
conform to any ofthe morphological patterns ofthe normal karyotype. When a 
marker chromosome is present it may reappear in some of the recurrent 
tumours. Tumour implantation is the most likely explanation for this 
observation but intraepithelial spread of neoplastic cells during the long latent 
period or a multifocal origin of the same marker chromosomes are other 
possible explanations. 

4. Results of single-dose chemotherapy. Several studies have now shown that a 
single dose or a short course of intravesical chemotherapy given immediately 
after TUR of bladder tumours reduces the recurrence rate (Burnand et al. 
1976; Gavrell et al. 1978; Abrams et al. 1981; England et al. 1981). Whether 
this treatment is effective by preventing tumour cell implantation or by acting 
on the early stages on tumour formation in the urothelium that has just 
received a proliferative stimulus is not known. 

There is therefore no good evidence as yet that the high recurrence rate of the 
well-differentiated papillary tumours is caused by tumour implantation, though it 
should be borne in mind as a possible mechanism of spread, especially when 
dealing with a poorly differentiated tumour. At the follow-up cystoscopy great 
care must be taken to visualise the areas where recurrent tumours are likely to 
develop, such as the anterior wall. Even when the result of cystosocopy is 
negative, bladder washings may detect unsuspected in situ changes and influence 
the follow-up. Recurrent tumours may change their character and therefore it is a 
sound policy to resect them for histological examination rather than destroy them 
with diathermy. 

Transurethral Resection 

The therapeutic objectives in the initial treatment of superficial tumours are to 
remove completely the tumour or tumours, to assess the need for further therapy 
and to plan the follow-up. The standard initial method of management is a TUR. 
This should achieve the complete removal of the tumour and also enables the 
urologist to submit the whole tumour for histological examination. A decision to 
perform only a biopsy may be taken if the tumour appears to be deeply infiltrating 
or if a complete TUR is not possible, either because the tumour is too large or 
because it arises in a diverticulum. 

Anaesthesia 

Bladder tumours can be resected using regional or general anaesthesia, but a 
thorough bimanual examination requires good relaxation (see Chap. 5, p. 108). 
One particular problem encountered in resection of bladder tumours is 
stimulation of the obturator nerve, which lies close to the lateral wall of the 
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Fig. 8.3. The anatomy of the obturator nerve and the landmarks for obturator block 

bladder in the obturator fossa. It may be stimulated when the high-frequency 
cutting current is partially rectified by arcing between the resectoscope loop and 
the bladder wall (Fastenmeier and Flachenecker 1981). The resulting direct 
current stimulates the nerve and the mass contraction of the adduct~r muscles 
causes a sudden and violent movement of the patient. When this happens there is 
a risk that the loop will perforate the bladder wall. Fortunately, this perforation is 
extraperitoneal and can be managed conservatively, but this repeated 'obturator 
kick' is dangerous and can prevent the complete resection of the tumour. 

One way of preventing this is for the anaesthetist to paralyse the patient with a 
short-acting depolarising agent such as suxamethonium. This will give up to 5 min 
of relaxation, which will usually suffice, but can only be used with general 
anaesthesia. When; regional anaesthesia is used or when it is known that a large 
tumour must be resected close to the obturator nerve then an obturator nerve 
block can be employed (Augspurger and Donohue 1980) . Local anaesthes~a is 
injected through a long needle inserted 2 cm lateral and caudal to the pubic 
tubercle and the needle is walked off the inferior border of the superior pubic 
ramus in order to meet the obturator nerve where it lies in the obturator canal. 
Injection here will block the main trunk before it divides (Fig. 8.3). 
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Fig. 8.4. Technique of resecting a bladder tumour: First resect the exophytic portion, then resect the 
base down into muscle and send specimens separately. Finally, resect the surrounding mucosa and 
secure haemostasis 

Technique 

The detailed description of the techniques of transurethral surgery is beyond the 
scope of this book. However, there are certain points of technique that are 
important when resecting bladder tumours. The standard resectoscope is 
adequate for resecting nearly all bladder tumours, but there are certain 
advantages in using a continuous irrigation resectoscope. The use of this 
instrument allows the operator to resect in a bladder that has a relatively fixed 
volume, which means that the tumour that is being resected is not always moving 
away as the bladder distends. The risk of perforation is reduced by not resecting 
when the bladder is either collapsed or overdistended. 

The irrigating fluid used can be either water or glycine. While water has the 
theoretical advantage that it will cause the rapid lysis of malignant cells, it has the 
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disadvantage that morbidity will be greater if significant amounts are absorbed 
(Dick et al. 1980). 

As outlined in Chapter 5 (see p. 107) the procedure begins with a careful 
inspection of the whole bladder and urethra by passing the cystoscope under 
vision. The location of all tumours and their appearance should be noted. 
Resection of multiple tumours should be carried out in a systematic fashion and a 
careful check made at the end to ensure that all tumours have been dealt with. If 
there are tumours on the base of the bladder it is best to begin resecting there as 
that is where the blood and tumour fragments collect and these will obscure the 
tumours if that area is done last. When resecting a large tumour or an area of 
tumour it is best to start at the side furthest from the urethral meatus and to work 
towards it. Resection should be carried down to the muscle and then into the 
muscle. It is safe to resect deep into the muscle in the extraperitoneal areas ofthe 
bladder down to where the perivesical fat begins to be seen. However, in the 
peritoneal areas of the vault the resection into muscle should be carried out 
cautiously, especially in elderly women in whom the bladder wall may be very 
thin. 

When resecting the larger tumours the bulk of the tumour should be resected 
and washed out. The base of the tumour should be resected down into the muscle 
and sent as a separate specimen (Fig. 8.4). The pathologist can then turn most of 
his attention to examining this specimen to determine whether or not muscle is 
invaded. The tumour margins can also be sent as separate specimens as this is the 
area that might show secondary carcinoma in situ or even submucosal spread. The 
cold cup biopsy forceps can be used to take biopsies from the base of a tumour. 
This may be safer in the vault of the bladder and may avoid diathermy artefacts. 

Initial treatment of what is thought to be a superficial tumour by diathermy 
coagulation alone is inappropriate treatment as it destroys the tumour without 
obtaining any material for histological examination, and therefore the subsequent 
management of the patient cannot be planned on a rational basis. Treatment by 
biopsy and coagulation is also not to be recommended as the histological 
assessment is inadequate and the extent of coagulation is poorly controlled. 
Moreover, it can be dangerous and may be a completely inadequate form of 
therapy. 

Special Problems 

Tumour at the Ureteric Orifice 

The typical site for a primary bladder tumour is adjacent and lateral to the ureteric 
orifice. Large tumours in this region may obscure the orifice and in this situation it 
is important to check that there is no delay on the IVU to suggest that there is 
infiltration or that tumour may be growing in the intramural ureter. There need be 
no hesitation in resecting the ureteric orifice or intramural ureter if this is required 
to remove the tumour adequately. If reflux occurs it seldom causes problems 
(Amar and Das 1983), and the ureter is not liable to develop stricturing unless 
diathermy is used (Booth and Kellett 1981). Three out of 34 patients who had 
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tumours in the vicinity of the ureteric orifice treated by TUR only developed mild 
upper tract obstruction, while 8 of 17 patients treated by cystodiathermy became 
obstructed, 4 severely; interstitial or external radiotherapy also increased the risk 
of stricturing (Booth and Kellett 1981). 

Tumour in a Diverticulum 

Resection of tumours in bladder diverticula may be prevented because (1) access 
to the diverticulum may be impossible and (2) there is no real thickness of muscle 
to resect into. If the tumour is infiltrating there is very little tissue for it to 
penetrate before it reaches perivesical fat (category TIb). Tumours arising in 
small diverticula may be treated by biopsy and diathermy, but any large 
diverticulum containing tumour is best treated by a partial cystectomy. Recurrent 
tumours in a bladder with multiple diverticula are an indication for the early 
adoption of intravesical chemotherapy. 

The Huge Tumour 

Occasionally a patient will present with tumour filling or covering most of the 
bladder. Resecting these tumours can be extremely taxing for both the patient and 
the urologist, and some of these tumours must be considered too big to be safely or 
adequately resected endoscopically except by a very experienced resectionist. In 
this situation intravesical chemotherapy is ineffective; radiotherapy should not be 
used merely because of the bulk of tumour present, which may well still be 
superficial. The large superficial papillary tumour is very suitable for treatment 
with Helmstein's hydrostatic distension (Helmstein 1972). The blood supply to 
these long-fronded tumours is easily occluded by this treatment and they readily 
necrose and slough off afterwards (see p. 264 for details of treatment.). 

Concomitant Prostatic Hyperplasia and Outflow Obstruction 

Bladder tumours and prostatic hyperplasia with obstruction are common 
conditions and frequently occur together. When it is necessary to resect both a 
bladder tumour and the prostate then the bladder tumour should be resected first. 
Complete haemostasis must be achieved, and all the tumour chips must be 
evacuated and the base of the tumour carefully inspected before continuing with 
resecting the prostate. If haemostasis is not good or the bladder wall has been 
perforated then the prostatic resection should be deferred. Occasionally the mere 
bulk of the prostate prevents access to tumours near the bladder neck and the 
prostate will have to be resected in order to get to the bladder tumours (Fig. 8.5). 
In general, if a TUR needs to be performed it should be a complete resection 
rather than one which leaves the prostate half resected. 

The potential hazards of combining these two procedures are that tumour will 
be implanted into the prostatic urethra and that the additional trauma will result in 
an increased recurrence rate (Hinman 1956). Two large studies by Laor et at. 
(1981) and Greene and Yalowitz (1972) have shown that combining the two 
procedures did not result in either an increased recurrence rate or an increase of 
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Fig. 8.5. The enlarged prostate may prevent tumours near the bladder neck from being adequately 
resected. The prostate must be resected first 

tumour recurrences in the prostatic urethra. The two procedures can therefore be 
combined, but great vigilance will be needed in the early postoperative period as 
the risk of haemorrhage is greater. 

Complications 

The main complications of TURs of bladder tumours are haemorrhage, infection, 
perforation, TUR reactions and vesicoureteric reflux. Dick et al. (1980) reviewed 
the complications of TUR of bladder tumours in 373 patients. Haemorrhage 
requiring transfusion occurred in 13%, infection in 24% and there were five 
intraperitoneal and 38 extraperitoneal perforations, giving an overall rate of 5% 
for perforations. The postoperative mortality for the 373 patients was 1.3%, or 
0.6% for the 834 procedures. The same mortality of 0.6% was quoted by 
Cifuentes Delatte et al. (1982) for 2143 endoscopic resections of bladder tumours. 

The management of the haemorrhage is by careful coagulation at the time of the 
resection and care of the catheter following resection. If all the clot is evacuated 
and the bladder allowed to stay collapsed and empty then the bleeding from a 
resected bladder tumour will nearly always stop. Bladder tumours are frequently 
infected (see Chap. 4, p. 80) and these should be treated with the appropriate 
antibiotics preoperatively. Prophylactic, short-course antibiotics need not be 
given routinely except for the high-risk cases such as those with diabetes, valvular 
heart disease and prostheses. 

Perforations of the bladder may occur into the peritoneum (Fig. 8.6) or into the 
extraperitoneal tissues. Extraperitoneal perforations are not uncommon and may 
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Fig. 8.6. An intraperitoneal perforation may occur either when resecting a partially collapsed 
bladder or when resecting a fully distended thin-walled bladder 

be more frequent than is realised when resections are made deep into the muscle 
of the lateral wall. Serious complications are few following anextraperitoneal 
perforation and the only treatment is to leave a catheter for 24-48 h. An 
intraperitoneal perforation should be suspected if there is a disparity in the 
amount of fluid going in and coming out of the bladder or if the patient becomes 
hypotensive and peripherally vasoconstricted during the resection. Afterwards 
the patients may have abdominal distension, tenderness and guarding. The 
diagnosis is usually made from the clinical signs but occasionally a cystogram may 
be necessary. An intraperitoneal perforation should be treated by an immediate 
laparotomy and oversewing of the perforation and peritoneal lavage. Even 
though numerous tumour chips have gone into the peritoneal cavity the risk of 
tumour implantation is negligible, as only one case has been reported (Marberger 
1977). 

In contrast to the prostate there is very little absorption of the irrigating fluid 
during the resection of a bladder tumour, and absorption is only likely to be a 
problem when the bladder wall has been resected. Usually the resection stops at 
this stage but may go on if the prostate is also to be resected or if there are multiple 
bladder tumours to be resected. 

Vesicoureteric reflux can occur following resections of the ureteric orifice and 
of tumours in the vicinity of the orifice. The overall incidence of reflux following 
resections of bladder tumours is 5% (Toggenburg and Brand 1979); however, 
when the ureteric orifice is resected, 70% develop reflux, and 47% when the 
resection is in the vicinity of the orifice (Hartung and Hegemann 1981). Renal 
damage is extremely unlikely to occur just as a result of the reflux, and 
symptomatic urinary infections are also rare. There is, however, the risk that the 
reflux will allow tumour cells to implant into the upper tracts. Hartung and 
Hegemann (1981) reported seven cases of renal pelvic transitional cell carcinomas 
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occurring following TUR of bladder tumours and of these seven patients six had 
reflux. 

Other Modes of Therapy 

Helmstein's Bladder Distension 

This technique was first used by Helmstein in 1966 for the treatment of bladder 
carcinomas. It was originally thought that this would be effective treatment for 
Invasive cancers (Helmstein 1972), but further experience with this technique has 
shown that it gives poor results with invasive cancers, although it can be good 
palliative treatment and is very effective at controlling haemorrhage (see Chap. 
11, p. 265). In the series reported by Helmstein (1972) and by England et al. 
(1973) the patients with multiple papillary superficial tumours responded well, 
with the bladder nearly always being cleared of tumour. The bulky, long-fronded, 
non-invasive papillary tumour is most vulnerable to being made ischaemic by the 
hydrostatic pressure within the bladder, and it is only in this type of tumour that 
Helmstein's bladder distension is recommended as the initial therapy. 

The Helmstein's bladder distension must last for a period of 6 h to destroy the 
tumour, and therefore an epidural anaesthetic is required. A specially designed 
balloon catheter is inserted into the bladder and distended with a hydrostatic 
pressure of 125 cm of water: 25 cm of water pressure is needed to overcome the 
elastic resistance of the balloon and the 100 cm of wateris equivalent to 75 mmHg, 
which will occlude the blood supply to the inside of the bladder. This pressure 
should not be exceeded as there is a risk that the bladder will rupture. If the 
patient's diastolic blood pressure is lower than 75 mmHg, then the pressure should 
be reduced accordingly. The patient must be closely monitored during treatment 
to ensure that this pressure is not exceeded. Patients who have had previous 
surgery to the bladder or radiotherapy should be treated with great caution 
because of the increased risk of rupture. 

This treatment is therefore only for carefully selected patients in whom the 
bladder is filled with superficial papillary tumours which are too extensive to 
resect transurethrally. Although the number of cases reported is small it is 
unlikely that this procedure reduces the recurrence rate. 

Partial Cystectomy 

A partial cystectomy would seem to be a logical form of treatment for a localised 
bladder tumour but it has several major disadvantages: Bladder tumours are 
usually not localised, tumour recurrences after partial cystectomy may be difficult 
to treat and partial cystectomy cannot be repeated. Esch and Rummelhardt 
(1973) reported that in 30% of partial cystectomy specimens they found tumour at 
the resection edges, and therefore many of these operations did not achieve an 
adequate clearance. In these cases multiple mucosal biopsies were not performed 
preoperatively. There is also a risk that tumour will be implanted into the wound, 
which is very distressing for the patient and difficult to treat. The development of 
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the resectoscope and the increase in experience of urologists in resecting bladder 
tumours has provided an effective alternative therapy which avoids most of the 
complications of open resections and has a much lower morbidity and mortality. 

From the published results it can be seen that the 5-year survival following 
partial cystectomy for pTa and pTl tumours is 50%-70%, the operative mortality 
is 1 %-7% and the risk of tumour implantation is 1 %-3%. However, very little 
can be concluded from these reports as the numbers are small, the cases are 
selected and the criteria for selection are not clearly defined (Zingg and Zeltner 
1980). 

There are two well-established indications for partial cystectomy: (1) the 
tumour arising in a diverticulum and (2) the adenocarcinoma of urachal origin 
arising in the vault of the bladder. Very occasionally a patient presents with such 
bad coxarthrosis that endoscopic access to the bladder is impossible and a partial 
cystectomy may be considered. There are certain other situations where a partial 
cystectomy may be considered but the following criteria must be met: 

1. The tumour is solitary. 
2. Multiple mucosal biopsies show no evidence of premalignant change. 
3. The tumour is in the mobile part of the bladder and an adequate clearance (3 

cm) can be obtained. 
4. There has been no previous radiotherapy. 
5. The tumour does not infiltrate into deep muscle. 

When a partial cystectomy is to be performed, preoperative flash radiotherapy 
should be given to reduce the risk of wound implantation (van der Werf-Messing 
1978). 

Open cystodiathermy excision of bladder tumours should be condemned as an 
operation as it achieves no more than a TUR but has an unacceptable morbidity 
and mortality. 

Radiotherapy 

External Beam Megavoltage Therapy 

Radiotherapy has been used in the treatment of selected cases of superficial 
bladder cancer, usually those with a bad prognosis, and the results have been 
poor. Whitmore and Prout (1982) reported eight cases of stage 0 and A bladder 
cancer treated with radiotherapy which all later required cystectomy for either 
tumour recurrence or severe radiation cystitis. In their review of the literature 
they concluded that complete responses could be obtained in 78% of superficial 
tumours with radical radiotherapy, but more than 50% developed recurrences 
within 5 years of follow-up. The treatment of recurrent superficial tumours after 
radiotherapy is hazardous because of the increased risks of perforation, 
haemorrhage and severe bladder contracture. Also, assessment of the depth of 
invasion is more difficult because of the radiation fibrosis around the bladder. For 
this reason salvage cystectomy may be delayed too long and the tumour found to 
be incurable. 
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A low dose of prophylactic radiotherapy was also found to be ineffective in 
preventing tumour recurrences (Page et al. 1979): 750 cGy were given a few days 
after transurethral resection of non-infiltrating bladder tumours in 29 patients; 12 
of these and 11 of the 27 control patients developed recurrences after less than 4 
years of follow-up. 

External beam radiotherapy, therefore, has no role in the management of 
superficial bladder tumours and should only be considered for the treatment of 
elderly patients with Tl Grade 3 tumours. 

Interstitial Irradiation 

Nearly all the patients who have been treated with interstitial irradiation have 
been selected because of poor risk factors, and usually the tumours have been 
small, localised and frequently invading muscle. As with partial cystectomy, there 
are no controlled trials and the selection criteria of the reported series are not 
always apparent. 

Four different sources have been used for interstitial irradiation of bladder 
cancer: gold grains, iridium wires, tantalum wires and radium needles. All these 
sources must be inserted at open operation as there is as yet no satisfactory 
endoscopic method for inserting the source. This has to be done with great care in 
order to get the correct dosimetry. Intracavitary irradiation is practised in very 
few centres and the reported results of Hewitt et al. (1981) are comparable to 
those of interstitial irradiation. 

The largest experience with the treatment of superficial bladder tumours with 
interstitial irradiation is reported by van der Werf-Messing and Hop (1981): 197 
patients with category TINXMO tumours were treated by interstitial radium and 
were compared with 148 patients with the same category of tumour who were 
treated by TUR alone. This was not a controlled or prospective trial but the two 
groups were reported to be comparable. They concluded that patients with 
TINXMO bladder tumours treated by TUR alone had a significantly higher 
chance of dying of carcinoma of the bladder than if they had been treated by 
radium implant. There was also a striking difference in the recurrence rate: 20% 
of the TUR group and 80% of the radium group were recurrence free at 5 years. 
More patients in the TUR group needed to undergo cystectomy or radical 
external beam radiotherapy. Complications were relatively few in the radium 
group, and bladder contracture was not a major problem, despite the fact that the 
bladder received a relatively high radiation dose. 

Williams et al. (1981) reviewed 180 patients treated by either gold grain or 
tantalum wire implants. The tumours that had been selected for treatment were 
either Tl or T2 tumours which were solitary and less than 4 cm in diameter. The 
tumours were categorised retrospectively and the 5-year survival for pTa tumours 
was 73% and for pT1 tumours 57%. The overall mortality was 1.4%. Scar 
implants occurred in 2% of the cases, and 16 of the 47 Tl patients developed 
recurrent tumours in the bladder. One finding of note was that the presence of 
carcinoma in situ in the bladder did not adversely affect the result. 

Interstitial irradiation can therefore be carried out with relatively low morbidity 
and mortality and can reduce the incidence of both bladder recurrences and 
progression of Ta and Tl tumours. It is, however, a very expensive form of 
treatment and few centres are equipped and have the necessary expertise to carry 
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out interstitial irradiation, especially with radium. The results of interstitial 
irradiation must now be compared with adjuvant intravesical chemotherapy in 
prospective controlled trials. 

Lasers 

The clinical use of laser technology has scarcely passed its infancy and treatment 
of tumours is at a very early stage of development. The features of the light 
emitted by a laser (Light Amplification by the Stimulated Emission of Radiation) 
are that it is of a fixed frequency with a parallel beam that is coherent (ordered and 
predictable in time and space). Laser light is almost monochromatic. There are 
many different devices for producing lasers and they are named according to the 
medium which is used to produce the laser beam. Those that are being used 
clinically are the carbon dioxide, neodymium-yttrium aluminium garnet (Nd­
YAG) and the argon lasers (see also the section on transurethral laser irradiation 
in Chap. 11, p. 273). 

The laser can be finely controlled by adjusting the total power input and the size 
of the beam at the target. The energy of a laser is absorbed by the target tissue as 
heat. The biological effects depend principally on the energy density, the 
wavelength, the duration and the tissue treated. These effects range from 
biostimulation at the very lowest energy levels, through biosuppression to 
photocoagulation and eventually tissue vapourisation at the highest energy levels. 

The volume of tissue that is heated before the superficial cells are destroyed 
varies with the wavelength of the laser used. For the carbon dioxide laser 
(wavelength 10.6 pm) the energy is absorbed by water and there is therefore rapid 
vapourisation of tissue at the point of impact with very little surrounding tissue 
damage. This makes it a precise cutting tool and it can be used as a knife. The 
other two lasers have shorter wavelengths and the energy is not absorbed by 
water. They produce tissue damage to a depth of approximately 1 mm for the 
argon laser and 5-8 mm for the Nd-YAG laser. This makes them particularly 
suitable for treating bleeding vessels and for destroying tumour tissue up to a 
maximum depth of 8 mm. 

The above three types of lasers have been used in the treatment of superficial 
bladder tumours and have been reviewed by Hall (1982). The carbon dioxide laser 
cannot be used in water and the bladder must be filled with carbon dioxide, nor 
can it be used with a flexible fibre and this presents great technical difficulties 
when used within the bladder. The argon and Nd-YAG lasers can both be used 
through water in the bladder and can be transmitted along a flexible single-quartz 
fibre. 

The advantages in using a laser for the treatment of superficial bladder tumours 
are that the depth of tissue damage can be controlled much more precisely than 
with electrocautery; there may be selective early sealing oflymphatics, which may 
prevent tumour spread; and the vapourisation of the tumour may prevent tumour 
implantation. The Nd-YAG laser completely destroys a block of tissue with 
sharply defined margins. Electrocautery only partially destroys the deeper tissues, 
leaving islands of cells that can regenerate. Scarring is therefore more extensive 
with the laser but tumour destruction more likely to be complete. The use of the 
argon laser in the bladder causes no pain and can be used without anaesthesia, but 
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some sensation is felt with the Nd-YAG laser. Haemorrhage is also better 
controlled than with cystodiathermy. 

The disadvantages with the laser are that it produces complete destruction of 
the tumour without obtaining any tissue for histological examination. It therefore 
cannot replace the resectoscope but must be used in con junction when histological 
specimens are required. It is unlikely that there would be any time saved by using 
the laser for larger tumours and the equipment at present is large and expensive. 

Several centres are now using lasers for the treatment of superficial bladder 
tumours and the results are comparable to those achieved by conventional 
endoscopic treatment. Hofstetter et al. (1982) have treated 152 patients with 
bladder tumours and found that the Nd-YAG laser may be superior to TUR for 
multiple small tumours, but they state that prospective controlled trials are 
required before any conclusions can be drawn. So far there is no clear advantage 
for using a laser and it is unlikely that lasers will be widely adopted for clinical use 
in treating bladder cancer. However, the most important place of lasers may be in 
the recently developed use of photodynamic therapy for bladder cancer. 

Photodynamic Therapy 

The porphyrins are a group of compounds that can sensitise tissues to light. A 
derivative of the haematoporphyrin group (Hpd) has been shown to be selectively 
taken up by malignant tissue, and this has enabled Hpd to be used both 
diagnostically and therapeutically in a number of different types of tumour. One 
of the first tumours to be studied for photodynamic therapy was bladder cancer 
(Kelly et al. 1975). 

When Hpd is injected into the blood stream it is absorbed by most tissues but is 
selectively retained by malignant tissues. This is partly because it is more rapidly 
eliminated from the normal tissues, so that by 72 h the differential between the 
normal and the malignant tissues is maximal. When illuminated with violet light of 
wavelength 405 nm the Hpd fluoresces. This has been used in the location of 
carcinoma in situ and early tumours, especially in the bronchus (Kinsey et al. 
1978). The fluorescence is usually of a low level and needs amplification to detect 
reliably the malignant tumour tissue. When exposed to red light of wavelength 630 
nm the Hpd releases the highly reactive singlet oxygen, which causes cell death. 
This property has been used to treat tumours that are accessible to light such as 
tumours of the skin, bronchus and bladder. Light of this wavelength is delivered 
by specially designed lasers. 

In the bladder there is a wide therapeutic ratio as the normal bladder is 
relatively resistant to photodynamic therapy (Benson et al. 1983). The 
preliminary trials have shown that it can be effective treatment for carcinoma in 
situ and superficial bladder tumours (Benson et al. 1983; Hisazumi et al. 1983; 
Tsuchiya et al. 1983). It is unlikely to be effective therapy for large tumours or 
deeply invasive tumours because the uptake is uneven and the depth of 
penetration of red light into the tissues is only about 1 cm. 

The future development of this technique will depend firstly on isolating the 
most active constituent of Hpd or producing new photosensitisers that are taken 
up more selectively by malignant tissue. Secondly, the technical problems of 
delivering the correct amount of light of the specific wavelengths to the whole 
surface of the bladder must be overcome, and finally more sensitive methods must 
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be developed for detecting the low levels of fluorescence produced by carcinoma 
in situ and dysplastic lesions. 

Follow-up 

Early Repeat TUR 

In order to reduce the errors in assessing tumours of categories Ta and T1 (which 
may be of the order of 20%-30%) an early repeat TUR (nach Resektion) may be 
carried out. The cystoscopic appearances and bimanual findings after a TUR will 
be unreliable for assessing residual tumour as the inflammatory reaction and 
oedema take approximately 6 weeks to resolve. The purpose of the early repeat 
TUR is therefore to resect the original tumour site down to muscle for further 
histological examination. This is best carried out between 3 and 6 weeks. 

The cases in which this is indicated are those where the findings will 
substantially alter the treatment policy. These are cases of pT1 tumours in which 
muscle invasion might have been missed in the first TUR and cases of T2 tumours 
in which management by TUR alone is being considered and in which the finding 
of muscle invasion in the second TUR specimen would indicate more radical 
therapy. 

Cystoscopy 

Regular follow-up cystoscopic examinations of the bladder are mandatory in 
patients with superficial bladder tumours because of the high recurrence rates. 
Symptoms, such as haematuria, cannot be relied upon for the detection of 
recurrences at an early stage (Miller et al. 1969). The risk of developing a 
recurrence falls in a roughly exponential fashion after TUR, and therefore the 
intervals between cystoscopies can be lengthened accordingly. The first 
cystoscopy should be done at 3 months and, ifthere is no recurrence, the intervals 
thereafter should be determined by the presence of the risk factors described 
earlier. When the risks of developing recurrence and progression are low then the 
patient can be examined by cystoscopy at 6-monthly intervals for the next year and 
then at yearly intervals. If high-risk factors are present then the patient should stay 
on a regimen of cystoscopies 3-monthly for a year and then 6-monthly for 2 years 
before moving to yearly examinations, provided that he or she remains recurrence 
free. The development of a recurrence should reduce the next interval to 3 
months. 

Cytology 

When a patient is recurrence free after 5 years of annual cystoscopies then the 
chances of developing a recurrence are very small and are probably less than 5%. 
Annual cystoscopies after 5 years are therefore not likely to be cost effective and 
the annual cystoscopy can be replaced with a urine cytology examination. This at 
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least should ensure an annual medical consultation during which the patient can 
be directly questioned about haematuria and other symptoms. It is unwise to 
dismiss these patients from follow-up completely. There are, however, no good 
data on the prolonged follow-up of such patients based on urine cytology. 

When the bladder is seen to be free of recurrence, bladder washings can be 
taken for cytological examination. A positive finding indicates the need for close 
follow-up, whereas if it is negative the patient may be left for up to 1 year. 

Intravenous Urography 

Urothelial cancer is a multifocal disease and patients with bladder cancer are also 
at risk of developing tumours in their upper tracts. When superficial tumours of 
the bladder are considered, the risk of developing an upper tract tumour is 
0.26%-1.5% (England et al. 1981; Walzer and Soloway 1983). This is in contrast 
to an incidence of 3.3-4% for patients undergoing cystectomy for bladder cancer 
(Schellhammer and Whitmore 1976; Zincke et aI. 1984) and an incidence of 
44%-55% of patients with upper tract tumours developing a bladder tumour. 
Routine IVU is not likely to be cost effective in the early detection of upper tract 
tumours as these are rare and may occur over a prolonged period after the initial 
resection. Upper tract tumours occurred up to 14 years after the initial resection in 
the series reported by England et al. (1981). 

Booth and Kellett (1981) assessed the results of IVUs in 250 patients being 
followed-up for carcinoma of the bladder. Three ureteric tumours were found and 
these all occurred in 40 patients with active recurrent disease. Upper tract 
obstruction was found in 18 cases who had previously had tumours treated in the 
vicinity of the ureteric orifice. These authors suggest that after treatment of a 
tumour at the ureteric orifice the function of the upper tracts should be followed 
by renography. 

IVU should be carried out on patients being followed for superficial bladder 
tumours in any of the following circumstances: 

1. When results of cytological examination are positive and no tumour is found in 
the bladder. 

2. When there has been haematuria and no tumour is found in the bladder. 
3. When recurrent tumours occur in and around the ureteric orifice, as their 

treatment by cystodiathermy or radiation may cause obstruction, or there may 
be tumour in the lower ureter or in the kidneys. 

4. In patients with uncontrolled tumours in whom there is an appreciable risk of 
upper tract tumours and in whom a change of therapy is indicated such as 
cystectomy. 

5. When the patient has upper tract symptoms such as loin pain. 

Intravesical Chemotherapy 

Intravesical chemotherapy has become one of the most important topics in the 
treatment of bladder cancer. This form of therapy is now widely adopted and 
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several different agents are being used. There are many pertinent questions on the 
use of intravesical chemotherapy for superficial bladder cancer and the available 
data should be critically examined. This subject will therefore be covered in detail 
in Chapter 10 (see p. 235). 

Systemic Therapy for Superficial Tumours 

Retinoids 

Vitamin A belongs to a group of compounds known as the retinoids, which 
influence the differentiation and proliferation of epithelial tissues. The potential 
for vitamin A to reduce proliferation and improve differentiation of the 
urothelium and thereby reduce the recurrence rate of superficial bladder tumours 
was first recognised by Evard and Bollag (1972). Experimental studies with 
animal models have shown that a number of different retinoids are capable of 
reducing the incidence of tumours in animals fed on the carcinogens F ANFT and 
BBN. The toxic side effects of vitamin A and most of the analogues have 
precluded their clinical use in the management of recurrent bladder tumours until 
the development of the aromatic analogues, such as etretinate, which may be 
much less toxic and more effective. 

Two clinical studies have now been reported on the use of etretinate in the 
management of superficial bladder tumours (Alfthan et al. 1983; Studer et al. 
1984). Both studies indicate that the toxicity is acceptable and that it is effective in 
reducing the recurrence rate. An oral compound that is both effective and of 
acceptable toxicity will be of great value in the management of superficial 
tumours, and the results of more extensive and comparative trials must be awaited 
with interest before this form of therapy can be widely adopted. 

Vitamin B6 (Pyridoxine) 

The excretion of abnormal tryptophan metabolites in the urine may be associated 
with an increased risk of developing bladder cancer (see Chap. 1, p. 12). The 
excretion of these abnormal metabolites can be corrected by giving vitamin B6 . In 
a study by Byar and Blackard (1977) patients with pTa and pT1 tumours were 
given either placebo, pyridoxine or intravesical thiotepa after TUR. There was no 
significant reduction in the recurrence rate with either thiotepa or pyridoxine 
therapy; however, the subjects were not stratified according to the excretion of 
abnormal tryptophan metabolites before starting treatment, and pyridoxine 
therapy may only be effective in those patients excreting abnormal amounts of 
tryptophan metabolites. Further trials of pyridoxine therapy, where the patients 
are stratified according to the excretion of abnormal metabolites after a 
tryptophan load, have been carried out and the results are awaited. 
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Oral Methotrexate 

Methotrexate is active against transitional cell carcinomas as judged by its effect 
on metastatic disease (see Chap. 10, p. 248). It is absorbed from the stomach and 
is excreted mostly unchanged in the urine. Hall et al. (1981) reported that a dose 
of 50 mg orally gave cytotoxic levels in the urine for at least 8 h and was free of 
serious toxicity. In a phase 2 study 16 patients with rapidly recurring multiple Ta 
and Tl bladder tumours were treated with 50 mg weekly for 18 months. Eleven 
patients had a reduction in the size, number and frequency of tumours and the 
other five did not respond, with two of them requiring a cystectomy. This report is 
encouraging and further controlled trials are required. 

Total Cystectomy 

Total cystectomy is the treatment of choice when conservative therapies for 
superficial bladder cancer have failed. The essential aspects of the management of 
those patients who have not responded to treatment is the selection of cases and 
the timing of cystectomy. When performed too readily cystectomy inflicts 
unnecessary morbidity and mortality, whereas if left too late it will be a 
therapeutic failure and the opportunity for cure will be lost. 

There are few indications for cystectomy as the primary treatment for bladder 
cancer that does not invade muscle. When multifocal disease presents with 
extension beyond the bladder into the prostatic urethra or prostatic ducts then 
failure of conservative therapy is likely and the treatment is cystectomy. Patients 
with multifocal poorly differentiated Tl tumours have a poor prognosis but may 
be controlled by intravesical chemotherapy. Many urologists would, however, 
consider these patients for primary cystectomy. 

The definition of failure of control is crucial for the selection of cases for 
cystectomy. How many different conservative therapies should be tried? How 
long can they be pursued before the risk of losing the chance of cure outweighs the 
possibility of control of the disease with preservation of bladder and sexual 
function? Uncontrolled pTa tumours that start to invade the lamina propria and 
recurrent Tl tumours that begin to invade muscle are clearly failing on 
conservative therapy, whereas those pTa tumours that remain non-invasive can 
continue to be treated conservatively. The development of tumours outside the 
bladder in the prostate, anterior urethra and lower ureters is an indication for 
cystectomy. When recurrent tumours are confined to the bladder the question is 
how long can conservative therapy by TUR or intravesical chemotherapy be 
continued before abandoning it for a cystectomy. Fitzpatrick et al. (1979) 
reported on the treatment with intravesical Epodyl of patients with multiple 
recurrent tumours not controlled by endoscopic surgery: 24 patients did not 
respond to Epodyl and were treated for an average of 2.8 years; 13 required 
cystectomy and 6 radiotherapy; the 5-year survival was 43%, and 13 patients died 
of bladder cancer. The authors concluded that failure to clear the bladder after 12 
months of treatment is an indication for radical treatment and considered that the 
high bladder cancer mortality in this group was due to conservative treatment 
being continued for too long. 



Evaluation of Results 183 

Bracken et al. (1981) reported a series of 109 patients with superficial bladder 
cancer treated by cystectomy in which the policy was to carry out cystectomy at a 
much earlier stage than in the series above. The median number of TURs before 
cystectomy was two; 27.5% ofthe patients had had more than five and 10% more 
than ten TURs. The indication for cystectomy was tumour in the prostatic urethra 
in 26 patients; 2 patients had carcinoma in situ in the prostatic ducts. The rest had 
endoscopically uncontrolled bladder tumours or had carcinoma in situ (5 cases 
primary and 17 cases secondary). There were 3 postoperative deaths in this series 
(2.75%); 14 cases developed local recurrence or distant metastases, and the 5-
year survival was 76%. Urethral cancer was found in 9% of the male patients. 
Urethrectomy was performed in 72 males and was omitted in 23 males. One of 
these later developed an invasive urethral recurrence which was not controlled by 
further surgery and chemotherapy. 

When cystectomy is carried out in time for superficial bladder cancer the results 
are good. When it is left too late the results are as poor as for deeply invasive 
disease. The morbidity and mortality of cystectomy must be weighed not only 
against the potential of cure of this disease but also the avoidance of multiple 
hospital admissions for TURs and intravesical chemotherapy. 

Evaluation of Results 

Recurrent superficial bladder cancer is a disease that is difficult to measure 
precisely. The number of tumours present cannot always be assessed as they may 
be confluent and involve wide areas of the bladder. The proportion of the surface 
of the bladder involved can only be guessed at on cystoscopy. The rate at which 
tumours are recurring is also difficult to measure and depends on examination of 
the bladder at fixed intervals. This is not always possible in clinical practice. There 
are, however, several aspects of this disease that can be used to assess the 
therapeutic or prophylactic effect of different forms of therapy. 

1. Percentage free of recurrent tumours over the period of follow-up. 
2. Time to the first recurrence. This may be relevant for prophylactic therapy, but 

cystoscopies must be carried out at fixed intervals. 
3. Recurrence rate. This has been determined by dividing the total number of 

visits at which recurrences were present by the total patient-months of follow­
up and is expressed as the recurrence ratellOO patient months (Schulman et al. 
1982). Again, cystoscopies must be carried out at the same intervals for all 
patients. 

4. Development of invasion and metastases. Assessment of this has all the errors 
that have been described in Chapters 5 and 6, but they will be reduced by 
observing the patient for longer. 

5. Survival. This may be quoted as the overall survival or may be adjusted for the 
expected survival of the population being studied. 

6. Deaths from bladder cancer. This may be the ultimate measure of therapeutic 
failure; however, the death rate from bladder cancer is low in superficial 
disease and may not be sensitive enough to detect therapeutic effects. 
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Fig. 8.7. An outline ofthe management of superficial bladder tumours at the Department of Urology 
at the University of Berne. IVC, intravesical chemotherapy; CIS, carcinoma in situ 

Adopting a Treatment Policy 

A wide range of therapeutic modalities for superficial bladder tumours have been 
presented in this chapter (see also Chap. 10). It is essential for the urologist to 
have clearly defined policies for the management of these tumours, and the 
various treatments should not be selected on a casual basis. The urologist may 
prefer to participate in controlled clinical trials and this is to be commended. A 
brief outline of the management policies at the University of Berne is presented in 
Fig. 8.7 to serve as an illustration, and similar policy outlines should be available 
for all urological clinics. There are several important questions which must be 
answered when formulating a treatment policy for superficial bladder tumours: 

1. Which tumours can be treated by endoscopic resection alone and for which 
tumours is intravesical chemotherapy indicated after the initial TUR? 

2. Which recurrent tumours need intravesical chemotherapy and what is the drug 
of choice? 

3. When intravesical chemotherapy fails to eradicate the tumours should a 
second-line drug be tried? 

4. When and for which patients is cystectomy indicated? 
5. Is there a role for radiotherapy, either interstitial or external beam? 
6. What should be the follow-up policy for the different categories of patient? 
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Chapter 9 

The Treatment of Muscle Invasive Bladder Cancer 

E. J. Zingg, P. N. Plowman, D. M. A. Wallace, P. C. Peters and 
J. P. Blandy 

Introduction 

When a bladder tumour invades into the muscle it is an ominous prognostic sign: 
The patient has at best little more than a 50% chance of surviving the disease. The 
probability of there being nodal or distant metastases at presentation is high and 
there is limited scope for curative therapy. Of patients presenting with bladder 
cancer 25%-35% have tumours that are already invading muscle. Most of these 
will not have clinically apparent metastases, and therefore curative treatment will 
be attempted. If this is to be achieved then treatment must be radical. However, in 
many cases there will already be microscopic metastases, and radical treatment of 
the primary tumour all too often turns out to be but a palliative measure. A 
thorough assessment of the tumour and full investigation of the patient to search 
for metastases (see Chap. 5) are essential before radical local therapy. At the 
present time only' those cases that are without clinically detectable distant 
metastases should be considered for curative therapy. 

There are three main approaches to the primary management of invasive 
bladder cancer: radical surgery, radical radiotherapy and a combination of 
preoperative radiotherapy and surgery. None of these has a clear advantage over 
the others and all seem to be reaching towards a barrier of about 50% 5-year 
survival which is determined more by the nature of the disease than by the efficacy 
of local therapy. The debate at present is about how best to achieve local control. 
The challenge for the future is to find effective systemic therapy for the 
microscopic metastases that can be integrated into the present treatment 
regimens. When such treatment is available then we may substantially alter our 
present management of the primary tumour. The choice of treatment at present 
depends on a great many factors. In the first two parts of this chapter all three 
methods of treatment are reviewed. In the final two parts the contrasting policies 
adopted by two different centres are described; both are personal views on the 
management of invasive bladder cancer. 
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The wide diversity of opinion over the primary management of invasive bladder 
cancer has existed for many years, yet few controlled clinical trials have been 
conducted that might resolve which is the best treatment for each category of 
patient. Why is there such a paucity of randomised controlled clinical trials such as 
the four reported by Prout et al. (1971), Wallace and Bloom (1976), Miller (1977) 
and Anderstrom et al. (1983)? These trials require large numbers of comparable 
patients. When the selection criteria for such trials are defined it becomes 
apparent that these cases are not very common in a single centre; therefore, 
recruitment will be slow and the trial must become a multicentre study if it is to 
achieve a statistically meaningful result. Such trials are difficult to run, and 
maintaining agreement and consistency among the different centres requires a 
great amount of effort on the part of all the contributors. In the collaborative 
study of the Urological Cancer Research-Group reported by Prout et al. (1971) 
185 of the 427 patients entered were found to be ineligible. The multicentre study 
undertaken by the Institute of Urology and Royal Marsden Hospital took ten 
years to accrue 199 patients from eight different centres (Wallace and Bloom 
1976). 

In contrast to such studies there is an abundance of reports on the results of 
non-randomised and uncontrolled treatment of patients who are usually highly 
selected. This data is of limited value as such reports cannot readily be compared 
one with another to draw conclusions about methods of treatment. There are 
three main reasons for this: selection of patients, staging errors and changes over 
periods of time. 

Selection may operate in several ways from the total number of patients with 
bladder cancer in a population to the actual inclusion of an individual case into a 
series which is being reported. Few centres have a 'captive' population for 
treatment, and thus the first way selection may operate is that certain cases may 
never be referred to a particular hospital. There may be many reasons for this, 
including social, economic, geographical and personal, but general practitioners 
are also free to refer patients according to the treatment policies adopted by the 
various hospitals. At the centres conducting the studies patients may be selected 
in and selected out of the study according to a number of stated and unstated 
criteria. Individual clinicians must retain the right to treat each individual patient 
as they feel appropriate. All series will have patients that should have been 
included according to the selection criteria but who have been excluded for a 
variety of reasons, most of which will not be reported. Many such patients will be 
excluded because of factors that place them in a higher risk group; their inclusion 
would therefore adversely affect the overall results. 

The importance of selection would not be so great if there were a staging and 
classification system that was perfect and we knew that the cases were exactly 
comparable in each series. However, staging systems are far from perfect (see 
Chap. 6), and many of the differences in the results of non-randomised series 
between different centres could be accounted for by differences in their staging 
techniques. Randomised trials are the only way of overcoming this problem and 
they require large numbers of patients from multiple centres. 

Finally, there have been many new developments over the last three decades, 
not just in surgery, but also in radiotherapy and general medical care. Both 
diagnostic and therapeutic skills have changed, and there is limited value in using 
historical series as controls or comparing results of series from different periods of 
time. 
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There are many more factors that the clinician must consider, in addition to 
studying the literature, before deciding on a treatment strategy for invasive 
bladder cancer. It is up to the urologist to judge how best to treat the patient 
according to the means available. Populations differ in their cultural, social and 
economic background and these differences must be taken into account. Despite 
the need for controlled trials and the benefit of having clearly laid-down treatment 
policies for bladder cancer in each institution, every patient must always be 
treated as an individual. 

Part 1. Surgery 
E. J. Zingg and D. M. A. Wallace 

Conservative Surgery 

The original purpose of dividing the muscle invasive tumours clinically into those 
that penetrate only into superficial muscle from those that penetrate into deep 
muscle was to distinguish the tumours which could be treated with conservation of 
the bladder from those which required radical therapy. The results of conservative 
surgery for 1'2 tumours are poor whether treated by TUR or by partial 
cystectomy. Barnes et al. (1977) Teported a 5-year survival of only 31 % for 75 
patients with stage B tumours. This result is comparable to the results of more 
aggressive therapy, but it should be remembered that these patients were selected 
as being suitable for treatment by TUR and therefore were likely to have smaller 
tumours. 

When treated equally radically there is little difference in the results of the 1'2 
and T3 tumours (Skinner 1977). In one series they even had a poorer survival 
(Blandy et al. 1980). The poor prognosis for the 1'2 tumour therefore justifies the 
decision to treat it as aggressively as the more deeply invasive tumours, 
particularly when poorly differentiated. 

Certain carefully selected cases may, however, be considered for treatment by 
TUR alone. These patients should have tumours that are small, papillary 1'2 
tumours and are well or moderately differentiated. When such a tumour is 
managed by TUR alone then it is essential that an early repeat TUR of the tumour 
site is carried out at 3--6 weeks; if there is any tumour remaining which is invading 
muscle then that tumour must be treated as a T3 tumour. 

A segmental resection may also be carried out for invasive tumours, according 
to the criteria already discussed in Chapter 8 (see p. 175). Such patients will always 
be highly selected and little can be derived from the published data except that the 
results-47%-75% survival for 1'2 or B1 cases-are comparable to those for 
patients treated by more radical therapy. A short course of preoperative radiation 
should be given to prevent possible wound implantation. 
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Total Cystectomy 

Definitions 

The term 'simple cystectomy' is used to describe the removal of just the bladder in 
cases of diseases confined to the bladder. When the bladder is removed in cases of 
malignant disease then the procedure is a radical cystectomy. It is understood that 
this means the removal of the bladder together with the prostate and seminal 
vesicles in the male and the whole urethra, anterior vaginal wall, uterus and 
adnexae in the female. The procedure can be extended to include bilateral 
removal of the regional lymph nodes (obturator, external, internal and common 
iliac groups of nodes). The principle of radical cancer surgery is to remove the 
tumour-bearing organ together with its surrounding tissues and the regional 
lymph nodes. 

Radical cystectomy has played a central role in the management of invasive 
bladder cancer for many years. This is a major operation which results in the loss 
of normal bladder and sexual function and requires the construction of a definitive 
form of urinary diversion. Selection of patients for this operation must be one of 
the most carefully considered decisions that the urologist must make. 

Indications 

The indications for primary management of invasive bladder tumours by 
cystectomy will vary according to the opinions of the individual urologist. Each 
urologist must decide what is the best treatment in his hands, in his hospital and 
for each individual patient. Radical cystectomy should be discussed in those cases 
that are beyond the scope of conservative treatments. The indications for 
cystectomy can be considered in terms of curative or palliative treatments and are 
listed in Table 9.1. 

Table 9.1. Indications for cystectomy 

Curative intent: 
1. Infiltrating bladder cancer (TI and T4a), especially: 

a) >3 cm diameter 
b) multifocal 
c) obstructed ureter 
d) prostatic infiltration 
e) at base of bladder 

2. Multifocal papillary tumours (Tl and T2) 
a) failed intravesical chemotherapy 
b) widespread carcinoma in situ 
c) rapidly recurring and progressing 

3. Recurrent or residual tumour after radiotherapy 

Palliative 
1. Contracted bladder with severe symptoms 
2. Massive bleeding not controlled by conservative measures 
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Selection 

Age alone is not a contraindication to cystectomy and diversion. Patients over 80 
years old may successfully undergo this operation, though the operative morbidity 
and mortality will be higher. Social rehabilitation of such elderly patients is 
possible, provided that they are carefully selected (Zingg et al. 1980; Zincke 
1982). The patient's general health is of prime importance, and the cardiovascular 
and respiratory systems should be fully assessed as for any patient coming to 
major surgery. Impaired renal function is not infrequently encountered in such 
patients and may result from previous surgery or pyelonephritis, as well as 
obstruction. Moderate impairment of function with plasma creatinines up to 250 
mmoi/litre is not a contraindication. 

The intellect and psychological make-up of patients is of considerable 
importance. They must not only be very well motivated to go through with the 
operation, postoperative recovery and rehabilitation, but must fully understand 
the necessity for the operation and its consequences. The full social and physical 
rehabilitation of patients is only possible if they are able to care for the diversion 
by themselves and return to an active life. 

Preoperative Preparation 

It should be axiomatic that before such major surgery the patient must be made 
fully aware of the nature of the operation, including the possible complications, 
the loss of the normal bladder function, the diversion, the loss of sexual potency in 
the male and the loss of the vagina in the female. The possibility of later 
reconstructive surgery to restore potency can be mentioned to the male patient. 
The prospect of a urinary diversion and the need to wear an external appliance 
may be very difficult for the patient to accept. Ample time must be taken to discuss 
this both by the medical staff and the stoma therapist, who should see the patient 
preoperatively. Patients may be more ready to accept the stoma and external 
appliance when they have had a chance to wear such an appliance preoperatively 
and also to meet a patient of the same sex who already has a diversion in order to 
discuss potential problems and to talk about their anxieties. It is also useful to 
involve spouses of patients in the discussion at this stage. 

Stoma Site 

The position for the stoma must be chosen with great care by the surgeon and 
marked preoperatively. It is important to look at the abdomen with the patient 
lying, sitting and standing in order to choose the optimal site for the stoma. The 
stoma must never be placed in a skin crease or else it will inevitably leak, and it 
should be away from the iliac crest. The flange should not be pushed up in the 
sitting position or else the appliance will tend to shear off. If the surgeon is unsure 
about a proposed site the patient can wear a partly filled bag for a day to test its 
positioning. 
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Physiotherapy 

The patient should receive pulmonary physiotherapy and be fully familiar with the 
breathing exercises that will be essential postoperatively. Intensive physiotherapy 
preoperatively is the most effective measure to prevent postoperative pulmonary 
complications (Schoenenberger 1984). 

Bowel Preparation 

The human gastrointestinal tract is a huge reservoir of bacteria, where the 
concentration of bacteria steadily increases from the stomach, which is nearly free 
of bacteria when empty, to concentrations of 105_108 in the distal small bowel and 
up to 1011 in the colon. Thorough mechanical cleansing of the bowel is the most 
effective way to reduce the risk of contaminating the operative field and also 
facilitates the surgery and postoperative recovery. Bowel cleansing is predomi­
nantly carried out by orthograde lavage (Hewitt et al. 1973), which can be 
accomplished in 2-4 h and is the procedure of choice when thorough preparation 
is required. However, this procedure must be performed with caution in patients 
with cardiac or renal failure. When physiological saline or Ringer's lactated 
solution is used, then fluid and acid-base disturbances are minimal. Alternatively, 
oral mannitol with fluids or simply oral magnesium sulphate may achieve 
satisfactory clearing of the bowel without the need for passing a nasogastric tube, 
but take a little longer. 

Surgical Technique 

For full details of the operative techniques of removing the bladder the reader is 
referred to the definitive texts on operative surgery. However, there are many 
important points of technique which should be discussed here. The patient should 
be supine or in a modified lithotomy position if a synchronous urethrectomy is to 
be carried out. The bladder is catheterised, and a rectal tube may be inserted to 
facilitate the separation of the prostate from the rectum. The stoma site is marked 
with a scratch and the abdomen is then opened with a midline incision skirting the 
umbilicus on the opposite side to the stoma. If there are obvious metastases the 
procedure should be abandoned after frozen section confirmation unless a 
palliative cystectomy is indicated. The procedure begins with the pelvic lymph 
node dissection. The lateral margin of this dissection is the genitofemoral nerve 
lying on the psoas muscle, although many surgeons only go as far lateral as the 
femoral artery in order to avoid the risk of lymphoedema of the leg. The upper 
and lower limits of the dissection are 2-4 cm above the bifurcation of the common 
iliac artery down to the origin of the inferior epigastric vessels. The nodal tissue is 
then swept medially off the iliac vessels taking the anterior branches of the 
hypogastric artery. It is not necessary to ligate the main trunk of the hypogastric 
artery; indeed it may be dangerous to do so. The nodes are dissected out of the 
obturator fossa, care being taken not to injure the nerve. They are labelled 
according to their origin and sent for frozen section (see p. 196). 

If the nodes are found to be free of metastases on microscopic examination then 
the bladder is removed. The ureters should be divided at least J 0 cm above the 
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bladder as the probability of finding carcinoma in situ in the distal ureter is 10%-
12% (Sharma et al. 1970; Wallace 1973). The cut ends ofthe ureters will be further 
trimmed when the diversion is carried out, and these pieces should be sent for 
histological examination. The vesical branches of the internal iliac artery are 
clipped or ligated and divided. The peritoneum is incised right down into the 
pouch of Douglas and the plane between the rectum and prostate found by blunt 
dissection. This may be difficult if there has been previous transurethral surgery to 
the prostate or radiotherapy and may be done more safely through a separate 
perineal incision. The pelvic fascia lateral to the prostate is incised and the deep 
pedicles are clamped and divided. This dissection can either be carried out from 
above downwards or else the membranous urethra can be divided and the prostate 
turned upwards and the pedicles divided in the opposite direction. Bleeding 
should be controlled by transfixation sutures, with the pelvic floor closed and the 
cavity packed while the diversion is performed. 

Lymph Node Dissection 

Between 20% and 25 % of patients coming to cystectomy for bladder cancer have 
metastases in the pelvic lymph nodes and the prognosis is extremely poor. If these 
nodes are metastatic is radical surgery justified or can a meticulous node 
dissection be of therapeutic benefit? Do the pelvic nodes need to be examined by 
frozen section before the bladder is removed? Does this procedure add to the 
morbidity of the whole operation? 

Opinions are divided on the therapeutic value of the pelvic lymphadenectomy. 
Daughtry et al. (1977) reported that no patients survived more than 20 months 
after cystectomy if the nodes had metastases and concluded that there was no 
justification in performing a pelvic lymphadenectomy. In contrast, Skinner 
(1982a) reports a 36% actuarial survival of 36 patients with metastatic nodes who 
had undergone a meticulous pelvic node dissection at the time of radical 
cystectomy, and concluded that this procedure can cure some patients with nodal 
metastases. Smith and Whitmore (1982) have reported a large series of 134 
patients with nodal metastases in whom the overall survival was only 7% but was 
17% for the 30 patients :with only N1 disease. Many other centres have reported 
similar results (Table 9.2), but the numbers are small and there is rarely sufficient 
detail reported with regard to the site, size and number of positive nodes. 

Table 9.2. Reported survival of patients with nodal metastases 

Reference 

Whitmore and Marshall (1962) 
Dretter et al. (1973) 
Laplante and Brice (1973) 
Reid et al. (1976) 
Clark (1978) 
Smith and Whitmore (1981) 
Bloom et al. (1982) 
Skinner (1982a) 

No. of patients 

13 
35 
39 
24 
12 

134 
15 
36 

Percentage survival 
(5-year) 

16 
13 
13 
21 
25 
7 

16 
36 
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When pelvic lymph node metastases are palpable there is little doubt that the 
disease is disseminated and beyond the scope of local surgery. When the disease is 
microscopic and confined to one or two nodes then it is controversial as to whether 
to abandon the cystectomy; it is clearly possible to achieve a few long-term 
survivors in this group by meticulous surgery, but the majority will still die of 
bladder cancer within 2 years (Studer et al. 1983). One factor that influences the 
reported results is how meticulous is the examination of the nodes: The more 
sections that are cut from each node the more chance the pathologist has of 
detecting microscopic metastases (see Chap. 2, p. 44). This variation in 
pathological technique may account for some of the variation in results as the 
technique of the pathologist and the size and site of the metastases are seldom 
reported. There is insufficient time to examine tissue sent for frozen section in as 
great detail as tissue that is fixed, so if metastases are found on frozen section it is 
likely that they are widespread and the prognosis is correspondingly poor. 

When the lymph nodes are not palpably enlarged and the frozen section 
demonstrates no microscopic metastases then the performance of a node 
dissection may cure some of these patients with limited nodal metastases. Pelvic 
lymphadenectomy does not increase the morbidity of the procedure. (Dretler 
1973; Skinner 1982a) and may improve local control of the disease. The 
information gained from this procedure may be of considerable prognostic value; 
it can be used to stratify patients for reporting results and may serve as a basis for 
planning future therapy. 

Urethrectomy 

The urethra is lined with urothelium, which, in bladder cancer patients, has been 
exposed to urine-borne carcinogens and to the trauma of instrumentation in the 
course of diagnosis and treatment. In patients coming to cystectomy there is a risk 
of further tumours developing in the urethra. In female patients the entire urethra 
will be removed as part of the radical cystectomy, but in males a routine, 
prophylactic, synchronous urethrectomy increases the operative time, blood loss 
and postoperative morbidity and should therefore be carried out in selected cases. 

The risk of developing a tumour in the urethra following a cystectomy for 
bladder cancer is 6%-12% (Table 9.3). Gowing (1960) found an 18% incidence of 
carcinoma in situ and 15% incidence of atypical hyperplasia in an autopsy study of 
33 patients dying of bladder cancer; a 19% incidence of carcinoma in situ was 
reported when this series was extended to 109 patients (Hendry et al. 1974). These 
lesions were patchy and could be separated by areas of normal urothelium. 
Poole-Wilson and Barnard (1971) reported urethral tumours in 33 (19%) of a 

Table 9.3. Urethral carcinoma in men undergoing cystectomy for bladder cancer 

Reference 

Poole-Wilson and Barnard (1971) 
Schellhammer and Whitmore (1977) 
Raz et al. (1978) 
Beahrs et al. (1984) 
Zabbo and Montie (1984) 
Ahlering et al. (1984) 

Whole series 

331173 (19%) 
27/348 (7%) 
171174 (10%) 
28/349 (8%) 
111119 (9%) 
19/174 (11 %) 

Prophylactic urethrectomy 

141110 (12.5%) 
7/32 (22%) 

4/11 (36%) 
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series of 176 patients undergoing cystectomy for bladder cancer; tumour was 
present in the urethra at the time of cystectomy in 22 patients and subsequently in 
11 patients. Schellhammer et al. (1976) found a 12.5% incidence of tumour when 
the urethra was removed prophylactically and 7% when the urethra was left. Most 
series have a policy of selective urethrectomy, which will clearly influence the 
secondary urethrectomy results, but in all series there is an appreciable incidence 
of tumours in the urethras that have been left behind. 

The development of a urethral tumour may adversely affect the prognosis 
because, when invasion occurs, the tumour has direct access to the vascular spaces 
of the corpus spongiosum. All of the patients with urethral tumours reported by 
Poole-Wilson and Barnard (1971) died within 2 years, and other authors report a 
similar poor prognosis. Beahrs et al. (1984), however, reported that 34% of 28 
patients with urethral involvement survived 5 years and that the development of 
urethral recurrences did not significantly affect the overall survival of the bladder 
cancer patients undergoing cystectomy. Most patients dying with urethral 
recurrence also have disseminated metastases. It is a matter of debate whether the 
urethral recurrence is the source of the metastases, though it is a clinical 
impression that it is so. 

The risk of urethral involvement is greater when the bladder tumours are 
multifocal (Poole-Wilson and Barnard 1971; Hendry et al. 1974), but many 
urethral tumours occurred when the bladder tumour was solitary. A selection 
policy for urethrectomy is outlined in Table 9.4. The urethrectomy can either be 
performed synchronously, with two surgeons removing the bladder and urethra 
en bloc, or else the urethrectomy may be delayed for 6-8 weeks. 

Table 9.4. Indications for urethrectomy 

Primary (synchronous or delayed): 
1. Concomitant tumour in the urethra 
2. Metastases in urethral resection margin 
3. Multifocal tumours 
4. Widespread carcinoma in situ 
5. Tumour in upper tracts and bladder (panurothelial disease) 

Secondary 
1. Tumour in prostatic urethra or ducts 
2. Positive result to cytological examination of urethra 
3. Bloody urethral discharge 

If the urethra is left in situ it must never be forgotten. It must be sampled by 
urethral washings for cytological examination at 6-monthly intervals. When a 
urethrectomy is performed then the whole urethra should be removed, including 
the external meatus. Schellhammer and Whitmore (1976) reported that 7 ofthe 27 
patients undergoing subtotal urethrectomy later developed a recurrence at the 
external meatus. 

Urinary Diversion 

Urinary diversion is an integral part of the cystectomy operation. This is usually 
performed as a one-stage procedure, though this can be carried out in the first 
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stage for patients who are very high surgical risks (Crawford and Skinner 1980); 
however, the benefit of the lower operative mortality is offset by the prolonged 
hospitalisation and the need for two procedures. Much of the success of 
cystectomy and most of the complications can be attributed to the urinary 
diversion. A good result depends on the thorough preoperative assessment and 
examination of the patient, the correct choice of method of diversion, a careful 
and exact technique and good aftercare. The type of diversion has little influence 
on the survival after cystectomy for bladder cancer but may make an enormous 
difference to the quality of the patient's life. The subject of urinary diversion in 
malignant disease has recently been more fully reviewed by Walsh (1982). The 
main methods of diversion following cystectomy are the ileal conduit, the colon 
conduit, the ureterosigmoid diversion and the cutaneous ureterostomy. The 
rectal bladder and the continent ileal reservoir can also be sonsidered as options in 
these patients. 

Ileal Conduit 

The commonest form of urinary diversion with cystectomy for bladder cancer is 
the ileal conduit. It has the advantages of being a standardised and simple 
technique with virtually no metabolic complications and a relatively low incidence 
of ureteroileal and stomal problems. In addition, the ileoileal anastomosis is 
probably the simplest and safest bowel anastomosis. Its principal disadvantages 
are the need for an external appliance and the late deterioration of the upper 
tracts. 

The method of urinary diversion has a major influence on the long-term results, 
but in bladder cancer patients it is the behaviour of the tumour that influences the 
survival and not the diversion. The late follow-up has shown that 10%-20% with 
ileal conduit diversions will develop upper tract deterioration and up to 10% will 
develop stones. The aftercare is mainly carried out by specially trained stoma 
therapists, who have contributed enormously to the quality of life for these 
patients (Jones et al. 1981; Studer and Furger 1981). 

Colon Conduit 

The principle of the colon conduit operation is similar to that for the ileal conduit. 
It has the advantage over the ileal conduit in that a non-refluxing ureteral implant 
is possible; the prevention of reflux is now considered to be of importance in the 
preservation of renal function over long periods. This is not so critical in the 
bladder cancer patient as in younger adults and children. A large bowel 
anastomosis has, however, a higher complication rate than for small bowel. 

One indication for the colon conduit is when the pelvis and small bowel have 
been heavily irradiated. The transverse colon may have escaped radiation damage 
and can be used more safely than an ileal loop (Beckley et al. 1982). 

Ureterocolic Anastomosis 

The procedure of ureterocolic anastomosis was first performed many years ago 
(Simon 1851) and its many complications have been well described. It is, however, 
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one method of diversion that allows the patient to lead a near-normal life 
without the need for any external appliances. Previous radiotherapy, inflamma­
tory bowel disease and doubtful anal continence are contraindications, as are any 
evidence of pyelonephritic damage to the kidneys and upper tract dilation. 
Observation of these patients must be lifelong because of the risks of reabsorption 
of urine causing severe hyperchloraemic hypokalaemic acidosis in 7%, 
pyelonephritic damage in 16%, loss of a kidney in 2% and upper tract dilation in 
9% (Marberger 1977). The development of an adenocarcinoma at the site of the 
ureteric implantation after an interval of approximately 20 years is now well 
described. These patients will need regular limited colonoscopy to inspect the 
implantation site. 

Ofthe patients with ureterosigmoid diversions 25% are fully continent and able 
to void at 3 to 5-h intervals, 30% void more frequently but are still able to return to 
work and lead an active life and the rest are restricted in their activities by their 
frequency. Incontinence is rare if the patients have been carefully selected. The 
selection procedure should include a trial with 500 ml of saline in the rectum to see 
if the patient can hold it for longer than 1 h. 

Cutaneous Ureterostomy 

One of the simplest and safest of the diversion procedures is cutaneous 
ureterostomy but it has a number of disadvantages that make it suitable for only a 
small and highly selected group of patients. These are the difficulty of securing a 
collecting appliance in place, the risk of stenosis of the stoma and the frequent 
need for it to be intubated, the length of ureter required for it to reach the surface 
and the risk of it necrosing. This method should only be considered for cases with a 
relatively poor prognosis and with at least one dilated ureter. If one kidney is 
non-functioning then that ureter can be tied off; if it is functioning then a 
transuretero-ureterostomy can be performed. 

Rectal Bladder 

In a few centres the rectal bladder is the preferred method of diversion (Bracci 
1968, 1978; Tacciuoli et al. 1977). The isolated rectum is used as the urine 
reservoir and the sigmoid loop is brought through the sphincters alongside the 
rectum. In general these patients are fully continent by day, but at night there is a 
relatively high incidence of slight incontinence. The advantages of this procedure 
are that there is no external appliance and no mixing of the urinary and faecal 
streams. Previous radiotherapy is a contraindication. 

Continent Reservoirs 

A number of methods of constructing a continent urinary reservoir have been 
tried in recent years (Zingg and Tscholl1977; Ashken 1982; Mfmsson 1984). The 
only method which may be a practical possibility for combining with cystectomy 
for cases with bladder cancer is the continent ileal reservoir described by Kock et 
al. (1982). The procedure is long and exacting and the problem of maintaining the 
reflux-preventing nipples over prolonged periods may not yet have been solved. 
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Table 9.5. Operative mortality for primary and salvage cystectomy 

Reference 

Burnham and Farrer (1960) 
Riches (1960) 
Whitmore and Marshall (1962) 
Stone and Hodges (1966) 
Cordonnier (1968) 
Brown and Elliott (1969) 
Schoenberg et al. (1973) 
Reid et al. (1976) 
Bredin and Prout (1977) 
Johnson and Lamy (1977) 
Freiha (1980) 
Skinner et al. (1980) 
Brannan et al. (1981) 
Mathur et al. (1981) 
Skinner et al. (1982a) 

Postoperative Care 

No. of patients 

96 
120 
230 

37 
129 
93 
86 

135 
122 
214 

50 
165 
129 
58 

165 

Mortality (%) 

21.8 
12.5 
14 
13.5 
4.6 

13 
1.2 

13 
4.1 
3.3 
2 
2 
3.9 
3.4 
0.7 

The reduction in the postoperative mortality for cystectomy (Table 9.5) has been 
achieved by a number of factors, not least among which have been the anticipation 
and prevention of complications and the attention to all the details of 
postoperative care. Patients need close monitoring during the first 5 days 
postoperatively, with particular attention being paid to the urine output and the 
care of the drains and splints; they should be nursed on an intensive therapy unit 
for at least the first 48 h. 

Antibiotics 

Postoperative wound infection and pelvic sepsis occur in 10%-30% of cases and 
are the commonest complications. The organisms responsible are now mainly the 
anaerobes of bowel origin. The cystectomy and diversion have therefore the same 
risks of postoperative infections as colonic surgery, and the antibiotic prophylaxis 
should be the same. In addition, the cystectomy patient may have a urinary 
infection which may be antibiotic resistant as a result of previous therapy. This 
should be determined before surgery and the appropriate antibiotic given, 
starting 1 day before the operation. Routine antibiotic prophylaxis is essential and 
should cover the Gram-negative organisms and the anaerobes. Prophylaxis 
should start with the induction of the anaesthetic and continue for 48 h. It may be 
continued longer if it is felt necessary to cover the risk of ascending infection while 
the splints remain in the ureters. 

Analgesia 

The large amounts of systemic opiates that the cystectomy patient requires 
postoperatively have numerous side effects, mainly respiratory depression, 
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drowsiness and reduction of gut motility. The introduction of postoperative 
epidural analgesia using either opiates or local anaesthetics has been a major 
advance for the cystectomy patient. The epidural catheter should be placed 
preoperatively, as this may be used during the operation and reduces the blood 
loss (Ryan 1982). 

The main advantages of epidural analgesia over systemic analgesics are that 
pain control is better, the patient is alert and cooperative, respiratory depression 
is less likely and the patient will mobilise more quickly. Prolonged ileus is less 
likely and bowel actions usually commence on the second or third day. Its 
disadvantages are that it requires the very close supervision usually only available 
in an intensive therapy unit. Infection is a potential hazard and the line must be 
fitted with a bacterial filter. The line can stay for up to 5 days, and the use of 
prophylactic anticoagulants is not contraindicated (Odoom and Sih 1981). 

The use of intermittent epidural opiates has the advantage of being simple and 
effective, but has the major disadvantage that late respiratory effects may occur 
up to 24 h after injection. Respiratory rate must be continuously monitored and 
resuscitation facilities must be available (especially naloxone or levallorphan). 
Itching and vomiting may occur with the opiates and care must be taken not to use 
morphine containing any preservative. All injections into the epidural space are 
hazardous and should be given by fully trained staff. The advantages of the 
continuous infusion of local anaesthetics are that it is safer and gives equally good 
pain control; however, it requires an infusion pump and may cause weakness and 
sensory loss in the legs. 

Parenteral Nutrition 

The benefits of high-calorie parenteral nutntIOn for all patients undergoing 
cystectomy is disputed (Foster et al. 1978), and parenteral nutrition has a 
complication rate of its own (Ryan et al. 1974). Without major complications the 
patient should be taking adequate enteral nutrition by the end of the first week. 
However, if complications occur then parenteral nutrition should be started. In 
those patients who are severely malnourished preoperatively, parenteral 
nutrition should be started at least a week before surgery for the patient to benefit. 
Those patients who run high risk of developing complications, such as the salvage 
cystectomy cases, should receive parenteral nutrition; this should be started 
immediately postoperatively, and the calorie intake should be gradually built up. 

Prophylaxis of Venous Thromboembolism 

Patients with malignant disease who are undergoing major pelvic surgery run a 
high risk of developing postoperative deep vein thromboses and pulmonary 
emboli. The prophylactic effect of low-dose subcutaneous heparin (5000 units 
b.d.) is well established and does not significantly increase the operative blood 
loss. Heparin should be continued until the patient is fully mobile. This therapy 
should be changed to oral anticoagulants for the high-risk patients. 
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Management of the Gastrointestinal Tract 

The upper gastrointestinal tract must be drained postoperatively; this may be 
done either by means of the conventional nasogastric tube or else by a 
gastrostomy, which may be inserted at the time of operation (Zincke 1982). 
Upper gastrointestinal tract bleeding caused by stress ulcers is a potential and 
serious hazard and can be prevented by the use of intravenous cimetidine. Hepatic 
and renal toxicity are rare when this drug is used for short periods. 

Complications of Cystectomy 

It is not possible to separate the morbidity and mortality of the cystectomy from 
the diversion procedure and they will therefore be considered together. The 
operative mortality of cystectomy for bladder cancer has been steadily declining 
from around 20% before 1960 down to less than 5% (see Table 9.5). This 
reduction of mortality has occurred for both primary and salvage cystectomy. 

The major early complications specific to the cystectomy and diversion are 
wound infections, pelvic sepsis, urinary or intestinal anastomotic leaks, rectal 
fistula, intestinal and ureteric obstruction. The non-specific complications are 
mainly pulmonary emboli, gastrointestinal haemorrhage, pneumonia and 
myocardial infarcts. The most frequent complication in all series has been wound 
infection, occurring in 10%-30% of cases. The other complications are all less 
frequent and vary widely from series to series. The most serious of the early 
complications is the breakdown of the intestinal or ureteric anastomosis, which is 
associated with a high mortality (Thomas and Riddle 1982). Previous irradiation is 
the major factor contributing to the high complication rate. In the series reported 
by Skinner et al. (1980) the operative mortality was less than 1 % of 128 patients 
undergoing primary cystectomy and 8.1% for 37 patients undergoing salvage 
cystectomy. 

One particular late complication of cystectomy in the male is erectile 
impotence. This occurs in almost all patients undergoing radical cystectomy, 
when the pelvic nerves running alongside the prostate will be destroyed. Bergman 
et al. (1979) reported that 3 of 43 men still had erections after cystectomy and that 
75% of the men continued to have some form of sexual activity. 

Follow-up of the Cystectomy Patient 

The reasons for following up the cystectomy patient are (1) surveillance of the 
upper tract for evidence of deterioration of function or further tumour formation, 
(2) supervision of the diversion and stoma, (3) to perform urethral cytological 
examination when the urethra has been left and (4) detection oflocal recurrence 
or distant metastases. The follow-up must be carried out in conjunction with the 
patient's general practitioner and should be continued indefinitely. 

Second tumours occur in the upper tracts in 3%-5% of patients following 
cystectomy for bladder cancer (Rosenthal and Zingg 1984; Zincke et al. 1984), 
and patients with multifocal tumours in the bladder are at higher risks. The upper 
tracts should be visualised either by an IVU or a loopogram annually. Treatable 
local recurrence following cystectomy is rare, apart from the urethral recurrence 
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previously discussed. The interpretation of the findings on rectal examination 
after cystectomy may be difficult, and a fine needle aspiration may be neccessary 
to differentiate pelvic fibrosis from recurrent tumour. 

Combined Radiotherapy and Cystectomy 

The results of cystectomy alone in the 1950s were poor; Whitmore (1981) reported 
a survival of 33% and a local recurrence rate of 37%. Although the survival with 
radical radiotherapy was equally poor, the effectiveness of radiotherapy in 
bladder cancer had been demonstrated and it was therefore logical to combine the 
two treatments to try and improve on these poor results. Several centres tried 
various protocols and noticed an improvement in results when compared to 
historical controls, usually from the previous decade. Many other things were 
changing in the management of bladder cancer during this period, and in 
particular the mortality for cystectomy was declining (see Table 9.5). Whitmore 
(1980), however, argues that the use of historical controls in his consecutive series 
is not invalid as the patients and their management have been consistent. 

The aim of preoperative radiation was first to reduce the volume of the tumour 
and second to reduce the viability of the tumour cells at the time of surgery. The 
reduction in tumour volume would allow for a greater surgical clearance of the 
tumour by shrinking the primary and also by possibly sterilising the pelvic lymph 
nodes. Bloom et al. (1982) noted that although the overall incidence of nodal 
metastases after 4000 cGy was 20%, those patients that demonstrated 
downstaging of the primary tumour had only a 5.5% incidence of nodal 
metastases, as compared with 34% in those that did not show downstaging. The 
reduction in the viability of the tumour cells should reduce the risk of 
disseminating blood-borne metastases and also reduce the risk of implantation 
into the pelvis or wound should there be spillage of tumour cells. It is not possible 
to evaluate this separately from the effect on pelvic nodal metastases except by 
observing wound implantation. This is rare following cystectomy except when the 
bladder has been opened. Van der Werf-Messing (1978) has shown that a short 
course of radiation is sufficient to eliminate the risk of wound implantation when 
the bladder is opened for insertion of interstitial radium needles. 

The effect of combined therapy can be assessed by the local recurrence rate 
after cystectomy. This has clearly been reduced by preoperative radiation in the 
series at the Memorial Sloan Kettering Cancer Center (MSKCC), New York, 
(Smith et al. 1982). There do not appear to be any significant differences 

Table 9.6. Site of first recurrence following cystectomy. Data from the MSKCC series (after Smith et 
al. 1982) 

Pelvic only 
Distant only 
Both 
Undetermined 
Total 

Group 1 
no radiation 

38 (28%) 
10 (7%) 
12 (9%) 
7 (5%) 

67 (49%) 

Group 2 
4000cGy 

19 (16%) 
21 (18%) 
10 (8%) 
3 (3%) 

53 (45%) 

Group 3 
2000cGy 
true pelvis 

12 (14%) 
17 (20%) 
5 (6%) 
2 (2%) 

36 (42%) 

Group 4 
2000cGy 
whole pelvis 

9 (9%) 
25 (25%) 
8 (8%) 
4 (4%) 

46 (46%) 
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regardless of whether 4000 cGy or 2000 cGy were given, except that the lowest 
pelvic recurrence rate was observed when the large field irradiating the whole 
pelvis was used (Table 9.6). 

Preoperative irradiation may achieve downstaging of the tumour in 40%-68% 
of cases receiving 4000 cGy (van der Werf-Messing 1975; Whitmore 1980; Bloom 
1981). Those patients showing downstaging had a considerably better survival 
than those that did not, but the question still remains as to whether the 
radiotherapy improved the results or indicated those patients who have a 
naturally better prognosis. Scanlon et al. (1983) compared patients receiving 2000 
cGy in 1 week with those receiving 4000 cGy over the 4 weeks before cystectomy. 
There was no significant difference in survival and their conclusion was that the 
high-dose, long course of treatment was probably not worth the extra cost and 
morbidity as all it achieved was to identify a subset of patients with a favourable 
prognosis. Conversely, this treatment also identifies a set of patients with an 
extremely poor prognosis in whom adjuvant therapy would be justified. 

The results of Whitmore et al. (1977) and Scanlon et al. (1983) show that there is 
very little advantage in the more prolonged course of radiotherapy; it is also costly 
and delays the definitive surgery. There is, however, no evidence that the longer 
course of delays of up to 6 weeks between radiotherapy and cystectomy are 
harmful (Bloom 1981). 

Radwin (1980), Skinner and Lieskovsky (1984) and other authors (Studer et al. 
1983) have challenged the view that preoperative radiotherapy is necessary to 
reduce local recurrences and achieve good survival, not on the basis of a 
randomised trial but on the results of contemporary series of patients treated by 

Table 9.7. The 5-year survival (%) after radical cystectomy with and without preoperative 
radiotherapy. T and pT categories are not always distinguished. (Data from Jacobi et al. 1983) 

Reference Preoperative 5-Year 
radiotherapy survival 
(dose Gy) 

pTI pT3 pT4 

Wajsman et al. (1975) 50- 32 
Prout (1976) 47- 31 20 
Whitmore et al. (1977) 63- 20 6 
Pearse et al. (1978) 64 33 18 
Bredael et al. (1980) 53 30 25 
Mathur et al. (1981) 86 50 40 
Skinner and Lieskovsky (1984) 50b 44b 

Jacobi et al. (1983) 57 46 32 
van der Werf-Messing (1975) 40 50 
Prout (1976) 45 65 38 6 
Wallace and Bloom (1976) 40 33 
Miller (1977) 50 53 
Smith et al. (1982) 40 44 38 22 

20" 50 58 25 
20d 67 43 33 

Skinner et al. (1982a) 16 53 37 25 

a Includes stages 0, A and B. 
b Three-year survival. 
C True pelvis irradiated. 
d Whole pelvis irradiated. 
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Table 9.8. Local recurrence rate after cystectomy (see also Table 9.6) 

Reference Preoperative Local 
radiotherapy recurrence 

Chan and Johnson (1978) 5000cGy 8% 
Skinner and Lieskovsky (1984) 1600 cGy 9% 
Skinner and Lieskovsky (1984) none 7% 
Jacobi et al. (1983) none 6.4% 
Montie et al. (1984) none 9% 

radical cystectomy alone with pelvic lymphadenectomy. These show not only 
equally good results (Table 9.7) but also a similar low incidence of local 
recurrences (Table 9.8). One randomised trial has been performed comparing 
combined therapy with cystectomy alone (Anderstrom et al. 1983a). This did not 
show any statistically significant difference in survival between the two groups, 
though the results suggested that the preoperative radiotherapy may be 
beneficial. 

The lack of such contemporary randomised trials prevents firm conclusions 
being drawn on the value of preoperative radiotherapy. The argument will clearly 
continue until the introduction of effective adjuvant systemic therapy for 
micrometastases obviates the need for it altogether. 

Salvage Cystectomy 

Salvage cystectomy and urinary diversion after definitive radiotherapy is a 
hazardous procedure. Dissection in the pelvis is made more difficult by the 
radiation-induced fibrosis, and the healing of the anastomoses may be prevented 
by the radiation vasculitis affecting both the ureters and the bowel. Mortality and 
morbidity are higher than for primary cystectomy, but the operative mortality 
should be below 10% with present-day surgical techniques and pre- and 
postoperative care (Blandyet al. 1980). Swanson et al. (1981) reported a series of 
62 patients undergoing salvage cystectomy after definitive radiation therapy with 
no postoperative deaths and an overall5-year survival of 43%. Bloom et al. (1982) 
reported an 11 % operative mortality among 18 patients coming for salvage 
cystectomy in the T3 trial. However, these patients had a 5-year survival of 60%, 
which implies that they are a group that are highly selected for their low potential 
for developing distant metastases. 

To obtain such good results from salvage cystectomy the patients must be 
selected with care. The assessment of the bladder late after radiation may be 
difficult because of the perivesical fibrosis. Radiation changes in the bladder 
mucosa may be difficult to interpret and a biopsy is essential (Wallace et al. 1979) 
and urine cytology helpful. Occasionally a tumour may take a long time to regress 
completely after radiotherapy, and decisions about salvage cystectomy should not 
be made within 3 months of completing the radiotherapy. 

When performing the diversion particular attention must be paid to the 
presence of radiation changes in the bowel; if there is doubt a transverse colonic 
conduit should be used. 
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Squamous Cell Carcinoma of the Bladder 

The pure squamous carcinoma is a rare tumour accounting for between 1.5% and 
4.5% of all cases of bladder cancer, except in areas where bilharzia is endemic. 
The sex incidence is usually equal and the patients may have a long history of 
urinary infections or bladder calculi. In most cases the tumours are deeply 
invasive by the time that they present (Costello et al. 1984). 

Results of treatment are poor and useful comparisons are hard to make because 
of the small numbers. Preoperative radiotherapy and cystectomy may give results 
equally as good as for 1'2 and T3 transitional tumours (Johnson et al. 1976; 
Costello et al. 1984). Jones et al. (1981) reported that 36% of the patients that 
completed radiotherapy survived 5 years. Although the majority of patients died 
of bladder cancer, only 8% developed distant metastases; the majority of patients 
die as a result of failure to control the local disease. 

Adenocarcinoma of the Bladder 

Pure primary adenocarcinoma of the bladder, like the squamous carcinoma, is 
rare. It is the most common malignancy to occur in the exstrophied bladder. An 
adenocarcinoma of the bladder may be primary, urachal or metastatic. The 
primary adenocarcinomas tend to be solitary, poorly differentiated, deeply 
invasive and associated with a poor prognosis. Anderstrom et al. (1983) reported 
only an 18% 5-year survival; Bennett et al. (1984) reported that the average 
survival was only 21 months, with 65% of the patients dying in less than 2 years, 
regardless of the mode of therapy. Extrapolating from the results of radiotherapy 
for adenocarcinomas at other sites and from the small amount of data for primary 
adenocarcinoma of the bladder it is likely that this tumour is radioresistant, and 
therefore surgery will be the treatment of choice. 

The urachal tumour arises in the dome or anterior wall of the bladder and is 
intramural with deep ramifications into the bladder wall, cave of Retzius, 
abdominal wall and umbilicus. The tumour should be sharply demarcated from 
the surrounding normal bladder. 

If small these tumours may be treated by a segmental resection, which should 
include the umbilicus en bloc if it is a urachal tumour; otherwise they should be 
treated as equally radically as the deeply invasive TCCs. 
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Although the practice of clinical radiotherapy has evolved empirically, there are 
now adequate radiobiological data to rationalise many aspects of that practice. A 
typical 'survival curve' for mammalian cells exposed to X-rays is shown in Fig. 9.1. 
The data derive from the exposure of clonogenic cells to single radiation doses, 
and survival relates to the retention of clonogenic capability. The curve comprises 
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Fig. 9.1. Theoretical survival curve for mammalian cells exposed to X-radiation. Dq denotes the 
quasi-threshold dose; Do denotes the dose of radiation that reduces the surviving fraction to 37% of its 
former value; n denotes the width of the initial 'shoulder' and is the extrapolation number on the 
ordinate of the exponential part of the curve 
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an initial shoulder (representative of a dose range in which repair of damage by 
ionising radiation may occur), preceding an exponential curve, where each 
incremental increase in radiation dose causes a further constant fraction of cells to 
die. Various mathematical indices may be derived which characterise the 
individual cell type and its sensitivity to radiation-induced death. The Do value 
expresses the slope of the exponential portion of the curve, whilst the quasi­
threshold (Dq) and the extrapolation number (n) expresses the width of the initial 
shoulder or the capacity for repair of sublethal ionising damage. Whilst the Do 
values for many mammalian cell series tested by this in vitro technique are similar, 
the Dq and n values may vary considerably (Withers et al. 1974; Hall 1978). Thus 
the studies of Withers on jejunal, founder crypt cells suggested high Dq and n 
values; such characteristics might be retained by slowly dividing, well­
differentiated tumours derived from such epithelia. The data on nand Dq for 
human tumours are scanty, except for the compelling, albeit largely circumstan­
tial evidence for very high Dq and n values in malignant melanoma. The 
importance of these data to clinical radiotherapy relate to the size of radiation 
dose per fraction required to cause significant cell kill (Fig. 9.1). 

Clinical radiotherapy is based on fractionated treatment schemata (cf. the 
single-dose situation just described). This fractionation of treatment allows 
repopulation of normal tissues during the course of radiotherapy and repair of 
sublethal damage. The former allows an improved therapeutic ratio, as tumours 
are not under homeostatic control to make good a deficit in cell numbers (cf. skin 
and mucosa). Whether there is an improvement in the therapeutic ratio because 
of better repair of sublethal damage by normal tissues compared with the tumour 
cells is controversial as regards the commonly arising carcinomas, and may differ 
in different cell series (Field 1970; Withers 1970; Phillips 1972; Denekamp and 
Stewart 1979). These general statements from current radiobiological understan­
ding are more difficult to apply to the bladder than most other epithelia. The 
normal bladder epithelium has an unusually slow turnover time of several months, 
and in one animal study (using an extraordinarily high single dose of 2500 cGy) 
there was a very delayed mitotic response to damage inflicted by radiation 
(Stewart et al. 1980). This delayed kinetic response contrasts with that of most 
epithelia in the body and brings into question the 'repoPlllation argument' just 
cited. If a tumour shrinks during the course of radiotherapy then it is less likely to 
contain hypoxic/radioresistant cells when later radiation fractions are given, also 
assisting in the local control. The likelihood of local control is higher when a high 
total dose is received on such fractionated radiotherapy schemes. 

With regard to human tumours treated by conventionally fractionated 
radiotherapy (1000 cGy weekly in five daily fractions) there is evidence for a 
relationship between the likelihood of tumour sterilisation, total dose delivered 
and tumour size. Thus 5000 cGy is highly effective at sterilising microscopic 
carcinoma and 6000 cGy cures the majority of small tumours (2-4 cm); however, 
tumours of diameter greater than 5 cm are less easily controlled, and increases in 
dosage beyond 6000-6500 cGy do not substantially increase the control rate 
(Cancer 1976). There is now little doubt that a high total dose of fractionated 
radiotherapy achieves a higher therapeutic ratio than a course with few fractions, 
certainly for the cure rate of small-diameter carcinomas. Hypoxic cells may 
account for the resistance of larger tumours. 

The therapeutic ratio is a recurring consideration in radiotherapy and we need 
to examine normal tissue tolerance to fractionated radiotherapy further. It has 
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been established that the acute radiation tolerance to X-rays of normal skin lies 
somewhere in the region of 6000 cGy/30 fractions (F) in 42 days, and this figure is 
approximately correct for the acute and late tolerance of normal, adult human 
bladder. When doses of 7000 cGy/35 Fin 42 days or more are delivered, there is a 
sharp rise in the early and late complication rate to the bladder and pelvic organs. 
There are many ways in which this tolerance dose equivalent may be reached. 
(The 'tolerance dose' is the radical radiation dose equivalent with an attendant 
incidence of major radiation complications, e.g. a 5% incidence, that is the 
maximum acceptable to the therapist). Thus a study at St. Bartholomew's 
Hospital, London, in bladder cancer patients who were treated in a hyperbaric 
oxygen tank (with necessarily large radiation fractions on the six occasions that 
they were in the tank), found that a total bladder dose of only 3400 cGy delivered 
as 6 x 567 cGy fractions over 19 days was beyond 'our' bladder tolerance dose 
equivalent, with a high incidence of late complications; the study was therefore 
discontinued. 

Ellis (1969) derived a formula incorporating the total dose delivered, with 
factorial weightings to the individual fraction size (number of fractions) and the 
overall time of the treatment scheme to give a composite dose equivalent figure 
which would be comparable between different radical radiotherapy fractionation 
schemes, taking acute skin reactions as limiting tolerance. Although many 
authors writing on bladder cancer have used the Ellis formula to compare dose 
equivalents between radiotherapy centres, there is accumulating evidence that, 
for late normal-tissue morbidity, fraction size is more important than has been 
previously considered. By using larger individual fraction sizes the normal-tissue 
tolerance is approached at a lower total dose, as we found in the St. 
Bartholomew's hyperbaric oxygen study. An excellent study on normal human 
bladder tolerance at four dose equivalent levels was performed by Morrison 
(1975). Morrison kept the number of treatments (20) and the overall time (4 
weeks) constant, but varied the individual fraction size and total dose. These data 
clearly demonstrate the increasing rates of major complications (approaching 
40% for a bladder dose of 6250 cGy given at 20 x 313 cGy fractions) with 
increasing dose equivalent. Analysis of Morrison's data with regard to therapeutic 
ratio is difficult as the small lesions received the higher dose equivalents. A similar 
study was conducted in Canada, again using a range of dose equivalents for 
bladder radiotherapy. More complications were encountered after the high dose 
equivalent prescriptions; following 5000 cGy given as 15 x 333 cGy fractions in 3 
weeks there was a 3% incidence of acute major complications and a 21% 
incidence of major late complications (Goodman et al. 1981a, b). The local 
control and survival data are difficult to extract from this study as the high-dose 
group were selected-younger, fitter, lower stage and grade of tumours. 

A last factor that enters into normal-tissue tolerance equations is the volume 
irradiated (e.g. whole pelvis versus bladder). In general terms, for any organ or 
body area, a small volume of tissue will tolerate a higher dose equivalent than a 
large volume. When giving a high dose equivalent it is commonplace to reduce the 
irradiated volume after a moderate dose equivalent (e.g. to the pelvis) such that 
only the primary tumour bulk (e.g. the bladder) receives the highest dose 
equivalent. 
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Application for Clinical Medicine 

The synthesis of all these data with regard to the scientific basis for radical 
radiotherapy in the treatment of human bladder cancer has, to date, led to 
disappointingly few advances over the empirical clinical observations. Having 
observed that human bladder TCC is usually responsive to conventionally 
fractionated radiotherapy (1000 cGy weekly in five daily fractions), and that such 
radiotherapy to 6000--6500 cGy is tolerated by the normal bladder with acceptable 
morbidity, this is usually chosen by the practising therapist-delivering daily 
fractions of 200 cGy for 30--32 weeks. However, deviations from this dose 
prescription might lead to improved therapeutic ratios and improved knowledge 
of the cell survival curve indices for this tumour. Morrison (1975) found evidence 
of increasing tumour control with increasing dose equivalents and similarly 
increasing complication rates; all his fractionation schemes were faster than 1000 
cGy weekly, and the data do not assist in tackling the problem of therapeutic ratio. 
Littbrand and Edsmyr (1976) have approached the problem quite differently; 
they have argued that the optimal external beam radiation scheme would be one 
that reached a very high cumulative dose by many small fractions. In order to 
achieve the high total dose within normal-tissue tolerance, these workers have 
used small individual fractions and several fractions per day (spaced throughout 
the day to allow sublethal repair from the previous fraction) with a dose 
prescription of 8400 cGy/84 F in 8 weeks, split as follows: 3 weeks' treatment (42 
F), 2 weeks' rest, 3 weeks' treatment (42 F). The Scandinavian workers claim that 
normal-tissue morbidity is comparable with conventionally fractionated treat­
ment to radical dosage. They further claim improved results on the bladder cancer 
(Littbrand and Edsmyr 1976; Edsmyr 1981). If this low fraction size/multiple daily 
fractions approach is confirmed as improving the therapeutic ratio, then it 
suggests that the Dq and n for bladder cancer cells are both lower than for the 
normal bladder epithelial cell. Littbrand also suggests that reoxygenation during 
protracted radiotherapy schemes is important for optimising control; Littbrand 
and Revesz (1969) provided some data on the loss of the sublethal repair capacity 
of deeply hypoxic cells, which would then be 'unexpectedly' sensitive to small­
sized radiation fractions. 

Preoperative radiotherapy differs from radical radiotherapy in that it does not 
attempt to approach normal-tissue tolerance, its 'brief' being to sterilise the most 
peripheral pelvic micrometastases from the bladder cancer. This obvious but little 
publicised fact could be of great importance, as the therapist could here utilise 
large individual fraction sizes-if the tumour cell survival indices suggested this to 
be advantageous-without compromising the usual (radical) objective of 
achieving a high total dose by a well-fractionated scheme. Whether this played 
any part in the choosing of 5 x 400 cGy fractions versus 20 x 200 cGy fractions as 
preoperative prescriptions is doubtful; the difference is of theoretical interest and 
the results are discussed below. However, this reasoning did prompt a current 
preoperative radiotherapy rectal study at St Mark's Hospital, London, to examine 
the prescription of 3 x 500 cGy to the whole pelvis, just prior to surgery. 

The rationale for the local implantation of radioisotopes into a tumour is that it 
is possible to deliver very high X-ray doses to the tumour whilst the dose fall-off 
(which obeys the inverse square law), largely spares the surrounding tissues. 
Implantation techniques are not appropriate for widely infiltrating cancer. 
Therefore, when theoretically discussing the usefulness of this technique in 
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bladder cancer one would not expect it to prove curative as the sole radiation 
manoeuvre in tumours more than 4 em diameter and more advanced than TZ. As 
bladder cancer is now recognised as a panurothelial disease (Gowing 1960), and as 
individual cancers are commonly understaged clinically, there is a strong case for 
delivering external beam radiotherapy. Furthermore, the current widespread 
availability of linear accelerators has also allowed respectable, external beam 
bladder dosimetry-not available 20 years ago. However, a case could be made 
for delivering external beam radiotherapy and then boosting the dose to the 
primary tumour by an implant, in a manner analogous to the radiotherapy 
management of some oral cancers. Indeed, one group of workers is exploring 
combined external beam therapy and implantation (van der Werf-Messing et al. 
1980). 

Other methods attempting to improve radiotherapeutic results are each worthy 
of brief mention. The problem of hypoxic but potentially clonogenic tumour cells 
in bulky tumours is a potential source of radiotherapy failure as hypoxic cells are 
2.5-3.0 times more resistant to X- or gamma-radiation than oxic cells. Hyperbaric 
oxygen treatments were not successful for many reasons (Dische 1973), and 
densely ionising radiation beams such as neutrons and pi-mesons (which are 
affected less by the hypoxia problem) are of limited availability, as well as having 
problems of their own (Fowler 1979). Optimised X- or gamma-ray external beam 
fractionated schemes are probably the best currently available means of tackling 
the hypoxia problem, although the new generation of the chemical, 
electron-affinic, hypoxic cell sensitisers (e.g. misonidiazole) are of potential 
importance. Such chemicals seem to diffuse into hypoxic areas of tumours (i.e. 
have good penetration) and selectively radiosensitise hypoxic cells (Adams 1979; 
Chapman 1979; Denekamp et al. 1980). 

It has been appreciated for many years that hyperthermia damages cells and 
decreases the tolerance of normal tissues to the effects of radiation. Of more 
recent importance has been the recognition that hyperthermia and radiation may 
be complementary, in that the phase of the cell cycle most resistant to ionising 
radiation (late S phase) is most sensitive to hyperthermia, and that the 
combination of hyperthermia and radiation may be synergistic in its cytotoxic 
effect. The bladder is a hollow viscus and easily perfused by a heating solution; 
however, heating by this system would be of superficial cell layers and the major 
problem is with solid cancer (Hall 1978; Fowler 1979). 

Other Problems Relating to Clinical Radiotherapy 

There are other controversial areas in the radiation management of bladder 
cancer that are best discussed in a theoretical introduction. Following 
preoperative radiotherapy, there is an interval before surgery, which varies in 
length with different investigators. A conventionally fractionated, preoperative 
course of 4000 cGy has been followed by an interval to surgery of 'as short a time 
as possible' (van der Werf-Messing 1979; van der Werf-Messing et al. 1982) to 4 
weeks (Wallace and Bloom 1976; Bloom et al. 1982) or longer (Whitmore 1980). 
From the data reported, surgery (simple cystectomy) was not more difficult or 
complicated after the short post-radiation interval. Following the 4-week interval 
before radical cystectomy there did not appear to have been significant tumour 
regrowth of the primary or pelvic nodal metastases. One would feel unhappy (but 
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without scientific reason) about an interval of longer than 1 month between 
radiotherapy to a modest dose equivalent and surgery. Following higher 
preoperative radiation dose prescriptions, conventionally fractionated to 5000 
cGy, a 'major complication' rate after early surgery of 48% was recorded in one 
large series (Miller 1977). Dose equivalents of this order should be considered as 
radical treatments for which surgery should be reserved as a salvage 
procedure-after a considerable time delay. Miller (1977) also examined post­
cystectomy pelvic radiation to a radical dose equivalent (6000 cGy/30 F in 42 
days). Not surprisingly, following major pelvic surgery with its attendant 
postoperative adhesions to bowel, a radiotherapy prescription of this order led to 
a 25% incidence of major complications. 

The next question that arises is: If the cystectomy specimen contains downstaged 
tumour following preoperative radiotherapy, does this finding auger a good 
ultimate prognosis? The initial theoretical answer is: Not necessarily. If after 
radical radiotherapy (as the sole therapeutic manoeuvre) a mass of viable tumour 
remains in the bladder, it is not surprising thatthe ultimate outcome of the patient is 
worse than a complete responder. However, the overall situation is more complex. 
It is well appreciated in the radiobiological literature that tumour disappearance 
kinetics may be less prognostically useful than growth delay or regrowth kinetics in 
the assessment of the local efficacy of radiotherapy, particularly in tissues/ tumours 
with slow turnover and low cell loss factors (Steel 1968, 1977; Thomlinson 1982; 
Moore 1983). Furthermore, it is expected that mitotically active, anaplastic 
tumours would have faster disappearance kinetics after radiation than slowly 
proliferating tumours. The 'law' of Bergonie and Tribondeau [1906] is an 
observation that the effects of radiation on cells are inversely proportional to the 
cell's functional and morphological differentiation. Fast-growing anaplastic 
tumours, with a greater metastatic potential (perhaps already realised), might 
ultimately still prove to be the most lethal group, despite fast disappearance 
kinetics, with or without local control. However, if the metastatic potential has not 
been realised and the local cell kill is adequate, fast disappearance kinetics, local 
control and cure may go together. Severallarge clinical studies (discussed on p. 219) 
have examined the prognostic import of radiation-induced downstaging. When 
analysing the family of variables interconnected with downstaging, the following 
details should be known and reported: papillary versus solid, size, clinical 
classification and pathological staging. It is to be hoped that the TNM classification 
system will be universally accepted to facilitate the comparison of data. Most 
external radiation data relate to T3 cases, but the useful distinction of T2 from T3 
has been questioned (Chisholm et al. 1980). 

The regional lymph nodes draining the bladder are the pelvic nodes below the 
bifurcation of the common iliac arteries. The rationale behind preoperative 
radiotherapy dictates that these nodes should all be encompassed by the radiation 
portals. Van der Werf-Messing (1979) found no benefit from also encompassing 
the common iliac nodes; this further increases the large volume being treated. In 
radical radiotherapy also, most authors favour encompassing the pelvic nodes in 
the first phase of radiation before boosting the bladder to the high dose 
equivalent. One interesting radical bladder radiation plan and prescription takes 
the bladder to high dose equivalent (5000-5500 cGy/20 Fin 4 weeks), whilst the 
80% isodose encompasses the majority of regional nodes, thereby simultaneously 
treating these nodes to 4000 cGy/20 F in 4 weeks (Blandy et al. 1980; Hope-Stone 
etal.1981). 
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Lastly, in this theoretical introduction it must be recognised that both 'survival' 
and 'local control' are relevant to the efficacy of radiotherapy (radical and 
preoperative), in the management of bladder cancer. 

Radiotherapy Technique 

Bratherton's first 'law' of radiotherapy states that the tumour should receive a 
higher radiation dose than the patient. Flouting this most fundamental objective, 
some authors, who have reported large numbers of patients treated for bladder 
cancer, have used parallel opposed, anterior and posterior portals, depositing the 
maximum radiation dose equally in the anterior abdominal wall and sacrum or 
rectum. Furthermore, in radiation treatment techniques designed to treat the 
bladder only, there is a possibility of geographical miss for reasons other than poor 
set-up technique (Goodman and Balfour 1964). With these problems in mind, a 
description of a modern radiation technique, as employed at St. Bartholomew's 
Hospital, London, is given here: 

The patient is placed supine in the treatment position at simulation, with a 
bladder catheter in situ. Intravesical Conray (40 ml) is used to delineate superior, 
inferior, and posterior bladder borders, and intravesical air (10 ml) to delineate 
the anterior border; contrast medium in the catheter tubing outlines the urethra. 
The position and function of the kidneys is known, and details of the examination 
under anaesthetic (EVA) and staging are available on the planning table, as well 
as a pelvic CT scan. For the whole pelvis (Phase I) planning, the initial simulator 
films are taken centred (approximately at this stage) on the widest pelvic 

Fig. 9.2. Frontal simulator planning film depicting target volumes for Phase I (whole pelvis) and 
Phase II (bladder plus margins) 



a 

214 

16MV X rays 
lsocentric plan 

16.0 x 12.Oem 
Wedge 15' 
Angle 270' 
Weight 41% 

The Treatment of Muscle Invasive Bladder Cancer 

TRANSVERSE SECTION 
THROUGH FIELD CENTRE 

104 

16.0 x 15.Oem 
Angle O' 
Weight 38% 

Rectum 

104 

ANT 

Target volume 

RIGHT 

: , , , , 
,: .-

16.0 x 12.Dcm 
Wedge 15' 
Angle goO 
Weight 41% 

-- -.--. -- -- - ---- -- - - -- -- ------- --- ------ --- -- --- - - -- -.- --- ---- ------

16MV X rays 
I socentric plan 

11.5 x 11.0em 
Angle 240' 
Weight 43% 

Target volume 

11.5 x I1.Dcm 
Angle O' 
Weight 40% 

DT Min (Target voll 100% 

DT Max 104% 
DT Max (rectum) 95% 
Prescription on 100% isodose 

ANT 

DT Min (Target vol) 100% 

DT Max 103% 

RIGHT 

11.5 x I1.Oem 
Angle 120' 
Weight 43% 

b 
DT Max (rectum) 75% 
Prescription on 100% isodose 

Fig. 9.3. a Radiotherapy treatment plan for whole pelvis (Phase I). b Radiotherapy treatment plan 
for bladder plus margins (Phase II) 



Radical Radiotherapy 215 

diameter. The target volume is from the bottom of L-5 vertebra to the bottom of 
the obturator foramen, or as low as the ischial tuberosities in (many) males with 
possible urethral or prostatic involvement. Laterally, the target volume is 1 cm 
wide of the pelvic side walls or of known diseased nodes (Fig. 9.2). The volume is 
similarly constructed on the lateral simulator film with the anterior and posterior 
limits encompassing regional lymph nodes and 2 cm wide of bladder margins. An 
outline is taken through the accurate centre and transcribed to paper; the volume 
is placed on paper and computer planned for a three- or four-field pelvic 'brick' 
treated by a linear accelerator (8 or 16 MV X-rays) to 4000-4400 cGy tumour dose 
(TD)/20-22 F in 28-32 days (Fig. 9.3a) The minimum TD is usually prescribed, as 
with these energies the brick technique gives good dosimetry. 

The second phase of treatment is also planned at the outset so that the patient is 
not catheterised again during therapy for this reason. Here the bladder with any 
known tumour extensions plus 1.5 cm margins (2.0 cm inferiorly--or lower-in 
males) are the target volume, and fields will be appropriately slightly larger. We 
change the plan for the second phase of treatment to an open anterior and two 
posterior oblique portals (Fig. 9 .3b), and prescribe a further 2000 cGy TD/1O F in 
12 days, again usually on the minimum TD. The doses given to the rectum and to 
the hips are known, and the change of plan for the boost again spares normal 
tissues. 

It is in the planning of the boost to the bladder that the introduction of pelvic CT 
scanning has proved of great assistance to the radiotherapist. Thus. in addition to 
the surgeon's description of the bladder tumour at EUA and cystoscopy, we are 
now able to see the tumour's extravesical infiltration on the pelvic CT scan and so 
modify the volume boundaries for the second phase of treatment to encompass 
more certainly all the extensions of the primary. 

Preoperative radiotherapy is given to the volume and by the technique used in 
Phase 1. Some workers would lead off (Pb screen) the corners of the large 
rectangular fields if nodes were known not to lie within these regions. 

Radical Radiotherapy 

Clinical Results 

In historical series, radical cystectomy for T3 bladder cancer produced survival 
rates of the order of 16%-22% (Prout et al. 1973; Whitmore 1980); this procedure 
is attended by a finite operative mortality (5%-10%) and loss of bladder and 
sexual function. If it were possible to find an alternative and effective means of 
local therapy this would be preferable. 

In a large study of 352 patients with TIIT3 bladder cancer treated by radical 
radiotherapy, the overall survival at 5 years was 34% (Blandy et al. 1980; Hope­
Stone 1981); the incidence of complications was inferred to be low. Ofthe patients 
that died, 23% had local recurrence, 16% local recurrence and metastases and 5% 
died from metastatic spread without local recurrence. Only 8% of patients came 
to salvage cystectomy; the operative mortality was 22%. In another UK study of 
91 cases of T3 bladder cancer treated by radical radiotherapy, the corrected life 
table survival at 5 years was 29% (Bloom et al. 1982). Salvage cystectomy was 
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required in 18/85 patients (with an operative mortality of 11 % ), and 11 of these 18 
patients were alive at 5 years. In a Canadian study of 481 stage B (TI-T3a) and 186 
stage C (T3b) cases treated by radical radiotherapy, the 5-year survival rates were 
48% and 21% respectively. Of the survivors 68% were alive with healthy 
functioning bladders at 10 years. In 75/470 patients of all stages salvage 
cystectomy was required (giving an 11 % mortality); however, the survival of this 
group is not reported (Goodman et al. 1981a, b). These three studies are cited in 
as little detail as the radiation techniques and fractionation schemes of these 
workers have been described in the first section of this review. Despite the 
relatively good survival data in the London Hospital series (Blandy et al. 1980; 
Hope-Stone et al. 1981), the incidence of local pelvic recurrences in this study was 
disquieting, and one regrets that the same local and systemic recurrence data were 
not analysed by the other authors. 

Other authors reporting results of radical radiotherapy in T3 cases have found 
overall survival figures of 22% ± 5%, (Edsmyr 1975; Goffinet et al. 1975; 
Morrison 1975; Miller 1977; Reddy et al. 1978; Backhouse 1979). At least three 
groups have concluded that local control increases with increasing dose equivalent 
(Morrison 1975; Miller lQ77; Goodman et al. 1981a, b), but there remains the 
caveat of the therapeutic ratio, with the normal-tissue morbidity possibly 
contributing differently to the fatalities from salvage surgery following different 
dose equivalents, and other causes of death. 

Bloom et al. (1982) reported that following radical radiotherapy for T3 bladder 
cancer the cystoscopic and bimanual EVA 'response' at 3-6 months was complete 
in 40%, partial in 23% and not apparent (no response) in 37%, with 5-year 
survivals in these three groups of patients being 62%,27% and 14% respectively. 
Similarly, Blandy et al. (1980) found a 45% 'complete' response rate and an 
approximately 70% 5-year survival in this group of patients, compared with an 
approximately 20% survival amongst the partial responders. 

When discussing radical radiotherapy as the sole treatment for bladder cancer, 
one must also discuss the patient age range, particularly as bladder cancer 
incidence and operative mortality both increase with advancing years. Blandy et 
al. (1980) found that with radical radiotherapy alone, the 5-year survival of 
patients aged <55, 55-64, 65-74 and >75 years were 57%,39%,31 % and 12% 
respectively. In contrast, the 5-year, disease-free survival of 34 T3 patients aged 
less than 60 years who were radically irradiated by Bloom et al. (1982) was only 
5%, although a further 20% survived as the result of salvage surgery. However, in 
the age groups 60-64 years and 65-70 years, the corrected 5-year survivals were 
18% and 45%. The unexpected finding of increased survival with age by these 
workers is extraordinary; perhaps the uncorrected survival figures would also 
have been meaningful when evaluating the age variable. The conclusion from 
both groups was that where surgery carries a higher morbidity/mortality, radical 
radiotherapy alone becomes a strongly competitive alternative. Bloom et al. 
(1982) would agree that this is the case for the elderly (patients more than 65 
years); Blandy et al. (1980) argue that this is the case for all ages. 

Various reasons have been expressed as to why radical radiotherapy by 
interstitial implantation has limited usefulness, and the clinical results discussed 
here will be only for TINOMO bladder cancer-the only patient group in which this 
technique might seem appropriate. Of 76 TI patients whose tumours were 
radically implanted with gold-198 grains or tantalum-182 wires, 41 % survived 5 
years with very few radiation complications, but 38% recurred in the bladder 
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(Williams et al. 1981). Of 32 T2 patients radically implanted by radium needles, 3 
developed local recurrences and 10 died of bladder cancer; the 5-year survival was 
56% (van der Werf-Messing 1978). Of 202 T2 patients treated by pre-implant 
external beam bladder radiotherapy followed by an implant, 28 (14%) developed 
local recurrences or 'second bladder cancer'; the 5-year survival was 62% (van der 
Werf-Messing 1978). In this Rotterdam study, there were 8% and 1.5% 
incidences of fatal complications following therapy in the implant only group and 
external beam plus implant group respectively. Together these data suggest that a 
local implantation procedure, with its low incidence of radiation-induced 
morbidity, can be effective therapy in a selected group of T2 patients. 

Complications 

During the course of radical external beam radiotherapy to the bladder, it is 
common to encounter an acute radiation cystitis (dysuria, frequency, nocturia), at 
4-6 weeks from initiation of irradiation. Microscopically, there is mucosal 
hyperaemia with degeneration and desquamation of epithelial cells. Clinically, 
the differential diagnosis is from infection, and a urine culture must be checked. 
Treatment of acute radiation cystitis is good oral hydration, nocturnal hypnotic, 
an anticholinergic and mist. potassium citrate (an alkali), perhaps with a non­
narcotic analgesic. Rarely with conventionally fractionated radiation schemes the 
symptoms are so severe that radiotherapy must be interrupted. Also rarely the 
mucosal or tumour oedema may cause ureteric obstruction (or ascending 
infection), even to the extent of acute post-renal failure. Haemorrhage is also a 
rare early complication. The acute radiation cystitis subsides rapidly after the 
course of therapy. (This clinical human observation calls into question the 
extrapolation to man of the data of Stewart et al. 1980, which suggested a very 
delayed repopulative capability of bladder epithelium, see p. 208.). 

Acute radiation reactions may also be seen in the rectum (usually presenting as 
tenesmus) and in the skin (usually in the intertriginous groin folds and natal cleft). 

The chronic radiation-induced bladder morbidity can be divided into two major 
complications: contracted bladder and ureteric strictures (Rubin and Casaret 
1968). The contracted bladder occurs more than a year after completion of radical 
radiotherapy and is multifactorial in origin. As stated above, high dose equivalent 
radiation (by a poorly fractionated technique) is known to be a predisposing 
factor, but concurrent bladder infection and extensive infiltrating bladder cancer 
are known to exacerbate the tendency. A 'salvage' cystectomy may be necessary 
for symptoms and is essential if ureteric obstruction is leading to hydronephrosis. 
Histologically, the contracted bladder demonstrates endarteritis obliterans and 
generalised vascular sclerosis; there are ever-increasing amounts of dense fibrous 
tissue in the subepithelial connective tissue. The loss of vascular integrity may lead 
to epithelial degeneration with atrophic ulcers. 

Similar processes may lead to rectal mucosal ulcerations and pelvic small bowel 
may develop fistulae, strictures or stenosis. 
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Preoperative Radiotherapy 

Clinical Results 

Despite radical cystectomy or radical radiotherapy as definitive treatment for T3 
bladder carcinoma, the majority of these patients die from this disease. Early 
studies of combined radiotherapy and surgery held out greater promise (Barnes et 
al. 1946; Emmet and Winterringer 1955; Riches 1960; Magri 1962) and prompted 
several large-scale clinical studies and trials. In 1966, the Rotterdam 
Radiotherapy Institute began a study of pelvic radiotherapy (conventionally 
fractionated to 4000 cGy) , immediately prior to simple cystectomy for T3 bladder 
cancer. Their results have been continually updated (van der Werf-Messing 1975, 
1979; van der Werf-Messing et al. 1982), and in the latest report on 183 patients 
the uncorrected 5-year survival was 52% (corrected figure 66%). As small (less 
than 5 em) tumours are implanted at that centre, these figures are suggestive of an 
advance in treatment. 

Also in 1966, the Royal Marsden/Institute of Urology Group initiated a two­
armed, randomised prospective trial comparing preoperative radiotherapy 
(conventionally fractionated to 4000 cGy) 4 weeks before radical cystectomy 
(RT +C) with radical radiotherapy (Phase I-whole pelvis; Phase II-bladder 
boost, conventional fractionation to 6000 cGy). The subjects of the trial were 
patients less than 70 years with deeply infiltrating, histologically confirmed and 
previously untreated transitional cell carcinoma of bladder (Wallace and Bloom 
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1976): 98 patients received RT+C and 91 had RT. The corrected 5-year survivals 
(Fig. 9.4a) were 38% and 29% respectively (P=0.2; Bloom et al. 1982). Eighteen 
patients having RT came to salvage cystectomy, and if these were excluded then 
the results did become significantly different; however, it is doubtful if this 
manoeuvre is statistically valid. Nevertheless, in this carefully conducted study 
there is a trend in survival advantage for RT+C over RT alone. 

In the period 1959-1970, two different preoperative radiotherapy dose 
prescriptions were used successively (not as a two-armed clinical study), prior to 
radical cystectomy for invasive bladder cancer at the MSKCC (Whitmore et al. 
1977). First, 119 patients were treated by pelvic radiotherapy (conventionally 
fractionated to 4000 cGy) , 1-3 months prior to radical cystectomy. Their crude 5-
year survival was 43%. From 1966 to 1970, 86 patients were treated with pelvic 
radiotherapy (2000 cGy in 5 X 400 cGy fractions over 1 week) immediately prior 
to radical cystectomy (Whitmore et al. 1977). From 1971 to 1974101 patients were 
treated by pelvic radiotherapy (2000 cGy in 5 X 400 cGy fractions over 1 week) 
immediately prior to radical cystectomy, using, on average, slightly-but 
probably not critically-larger pelvic portals (Smith et al. 1982). The crude 5-year 
survivals ofthese two groups of 2000 cGy RT +C were 42% and 39% respectively, 
demonstrating the reproducibility of the data. 

Thus, three large institutes investigating preoperative radiotherapy for invasive 
bladder cancer have found 5-year survival figures of 52% (corrected 66%),38% 
(corrected), 43% (corrected 58% ),42 % (corrected 56% ) and 39% (uncorrected). 
All the figures demonstrate an improvement in survival of patients with invasive 
bladder cancer when compared with the historical treatment data base. 

Further analysis of the data derived from Rotterdam, Institute of Urology/ 
Royal Marsden and the MSKCC suggest prognostically useful variables. First, 
patients with stage T3a tumours have a significantly better survival chance than 
those with T3b (van der Werf-Messing et al. 1982), and patients with tumours of a 
low histological grade have a better survival chance than those with high-grade 
histology (Whitmore 1980). In the Rotterdam analysis, it was found that of the 
patients whose cystectomy specimen was pathologically downstaged by the 
radiotherapy (clinical T3 becomes pTO-2), then the 5-year survival chance was 
greater. Approximately two-thirds of cases demonstrated downstaging, and the 
probability of T stage reduction could not be predicted from the histological grade 
ofthe initial biopsy (van der Werf-Messing 1975). In the larger, later analysis from 
this group, it was again found that T-reduction in the cystectomy specimen was 
neither correlated to histological grade nor to the structure of the growth (van der 
Werf-Messing et al. 1982). Following cystectomy, an extremely good prognostic 
group of patients .could be defined as patients with microscopic downstaging and 
no vascular invasion in the cystectomy specimen; such patients had an 81 % 5-year 
survival rate (van der Werf-Messing et al. 1982). The cystectomies at Rotterdam 
were simple and the node status unknown (NX). 

In the Institute of Urology/Royal Marsden study, 49% of patients receiving 
preoperative radiotherapy demonstrated reduced pathological stage (pT) 
compared to the original clinical stage (T) in the cystectomy specimen. 
Furthermore, the 5-year survival rate for patients showing stage reduction (64%) 
was better than for patients not demonstrating stage reduction (27%); P<0.01 
(Bloom et al. 1982). Although larger tumour bulk at presentation could skew the 
data, analysis of the nodes seemed to corroborate the conclusion (although this 
analysis could be similarly affected). Thus the incidence of positive pelvic nodes at 
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radical cystectomy in downstaged patients was 6%, as compared with 34% in 
patients not showing downstaging. 

Similarly improved survival amongst downstaged patients was observed by 
Prout (1976). Although there is a potential error rate in the initial clinical staging 
in all these studies, the risk of clinical overstaging is thought to be small and 
quantified as 6/136 in one study (Whitmore 1980). 

The MSKCC analysis showed that in each of the preoperatively irradiated 
groups there was evidence of tumour down staging , and there was improved 
survival amongst the patients demonstrating down staging (Whitmore 1981). 
Interestingly, but not surprisingly, there was a greater incidence of tumour 
down staging in the 4000 cGy (with 4-week interval to surgery) group than in the 
2000 cGy (with short interval to surgery) group, although overall survival was 
similar for both these groups. Equally interesting is the observation that the 
survival rates in the non-down staged patients in the 2000 cGy group were better 
than the non-downstaged 4000 cGy group. A plausible explanation for this 
difference relates to the time interval for cell death and absorption to become 
manifest. 

The most interesting data on cancer recurrence patterns after preoperative 
radiotherapy and surgery also come from the MSKCC. Batata et al. (1980) 
examined the incidence of recurrent disease within the pelvis. They found that 
following 4000 cGy RT +C there was a 16% incidence of pelvic recurrence alone 
and that this figure was 14% for 2000 cGy RT+C. However, in a previous group of 
patients with similar invasive bladder cancer but treated by radical cystectomy the 
rate of pelvic recurrence was 28% (see Table 9.6). The major decrease in the 
pelvic recurrence rate in the irradiated patients was seen in cases with tumours of 
high histological grade. Using these same patient groups to analyse the incidence 
of extrapelvic relapse with or without pelvic recurrence, Batata et al. (1982) 
concluded a similar incidence of approximately 26% in all three groups. Actually, 
their data showed a slightly higher incidence of distant metastases in the irradiated 
groups. (Perhaps these patients with a clear pelvis survived longer to manifest 
metastases.) As the median time between cystectomy and death from these 
progressive extrapelvic metastases was shorter than 1 year in all groups, the 
authors concluded that the occult distant metastases were present at the time of 
cystectomy. These observations call into question some objectives of preoper­
ative radiotherapy, and it is regrettable that other workers have not analysed their 
own data in this way. 

The Institute of Urology/Royal Marsden trial demonstrated an advantage to 
preoperative radiotherapy and cystectomy over radical radiotherapy for younger 
patients and a higher operative mortality in the elderly; however, the unexpected 
survival results in the radical radiotherapy arm of this trial influenced this 
conclusion. 

Conclusions 

1. TCC of the bladder is a potentially radiocurable condition. 
2. Radical radiotherapy is the treatment of choice for many elderly patients with 

T3 bladder cancer. 
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3. This author favours a conventionally fractionated radical radiotherapy 
prescription using daily fractions and multiple portals from a linear 
accelerator, over other external beam, low LET treatment plans. The multiple 
daily fractions of small size, to a high total dose, is of interest and the results 
need to be confirmed. 

4. Preoperative radiotherapy schemes have shown a reduced pelvic recurrence 
rate as compared with surgery alone; the survival of T3 patients treated by 
preoperative radiotherapy and surgery is significantly better than the historical 
radical surgery data base. 

5. Preoperative radiotherapy causes downstaging of the tumour as found in the 
cystectomy specimen, and in this patient group there is more compelling 
evidence for a survival advantage for the combined preoperative radiotherapy 
and cystectomy treatment. 

6. This reviewer's dissension from condensed, high fraction size, radical 
radiotherapy treatment schemes, does not extend to condensed, high fraction 
size preoperative radiotherapy schemes, for the reasons argued. 

7. Early and late radiation morbidity occurs. Late morbidity has a higher 
incidence and tends to produce more lasting sequelae in patients treated with 
radical condensed, high fraction size treatment schemes. Although implanta­
tion techniques are now considered to have only limited applicability, they may 
produce good results in T2 cases with a low incidence of morbidity. 

Part 3. Primary Surgery Approach 
P. C. Peters 

Infiltrating bladder cancer is usually infiltrating from the start. Less than 15% of 
infiltrating tumours arise from tumours that were originally superficial at their 
onset (Barken 1983). This review is written with the assumption that the diagnosis 
of muscle invasion of the urinary bladder by TCC has been properly established 
and that the usual clinical screening studies, laboratory and radiographic, show 
negative results for metastatic disease. These investigations include serum 
alkaline phosphatase, CT scanning of the chest and abdomen, with particular 
attention being paid to the lymph nodes, and with enhancement techniques of the 
liver and the urinary bladder. CT scanning is the procedure of choice in screening 
for metastatic disease to the chest. These investigations can be completed in 24-
36 h and then surgery can be carried out. This approach is based on the philosophy 
that delay in establishing the diagnosis and the employment of radiotherapy 
techniques of unproven value as regards survival simply give more time for 
metastases to occur. These diagnostic investigations are crude and extremely 
fallible in picking up small amounts of metastatic disease such as micrometastases 
(Koss et al. 1981). 
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The urological surgeon is faced, after the initial diagnostic study, with a current 
dilemma. What are the roles of adjuvant radiotherapy and chemotherapy, if any? 
Surgery is the current modality of choice. 

I prefer surgery and start by performing lymphadenectomy from the bifurcation 
of the aorta to the point where the circumflex iliac vein crosses the external iliac 
artery anteriorly, removing external and internal iliac nodes bilaterally, including 
those along the course of the obturator vessels and nerves. Lower extremity 
oedema may be minimised by omitting the dissection of the external iliac nodes. 
Frozen sections are done at the time of surgery; often as many as 30 nodes are 
examined. If a metastatic node is encountered, surgery is abandoned at that point 
in those patients who are voiding well, and radiotherapy and chemotherapy are 
considered postoperatively. Metallic clips may be used at that point to give a 
general outline of the position of the tumour. Studies by W. F. Whitmore Jr. 
showed no increase in survival by dissecting nodes above the aortic bifurcation. In 
my experience, survival in patients with stage D bladder cancer approaches zero. 
(Six of seven patients with only one positive node were dead within 42 months.) 
Stage D survivors are almost anecdotal (Kaufman and Goodwin 1980). Rarely, if 
the patient has been noted to have considerable morbidity from a large bleeding 
or sloughing tumour, palliative cystectomy may be done with diversion. 
Occasionally a patient is returned for salvage cystectomy after radiotherapy and 
chemotherapy when the host has demonstrated the ability to confine the disease to 
the urinary bladder and no distant metastases have appeared (Johnson et al. 
1977). 

If no grossly metastatic nodes are encountered and no microscopic nodal 
metastases are discovered by frozen section, cystoprostatectomy is performed in 
male patients and anterior exenteration in female patients. The urethra is cut 
across the level of the urogenital diaphragm in the male and a section is examined 
at this level. If no carcinoma is seen, urethrectomy is not routinely done in the 
male. In the latest 100 cystectomies done by the University of Texas at Dallas, six 
patients have had a 'recurrence' or a clinically manifest TCC in the urethra 
postoperatively. Out of the six patients, four presented with the complaint of a 
drop of blood at the meatus and the other two were discovered on bi-monthly 
urine cytology done as part of the follow-up examination. In the latest 20 radical 
cystoprostatectomies done in male patients, 11 have had an unsuspected 
carcinoma of the prostate. In one patient with a T3 carcinoma of the bladder, a 
tumour was found in one of 30 nodes-an adenocarcinoma, metastatic, from an 
unsuspected prostate cancer. 

After completing the lymphadenectomy, I perform urinary diversion. 
Ureterosigmoidostomy has been the preferred procedure as the patient has no 
stoma to care for. It is being supplanted in the USA by the Koch pouch or Carney 
procedure. The ureters must be of normal calibre and the serum creatinine less 
than 250 fllllol/litre. Otherwise I advocate the use of a non-refluxing ileal conduit 
(Sagalowsky 1984) or Carney procedure or Koch pouch. Three cases of severe 
pyelonephritis have been encountered in the latest 30 ureterosigmoidostomies. 
The low incidence is attributed to efforts to create a lengthy submucosal tunnel for 
the ureter with a water-snug mucosa-to-mucosa anastomosis using fine chromic 
gut. The tunnel need not necessarily be made in one of the teniae coli and should 
be at least 3.5 cm in length. Also advocated is the use of forced hydration to 2litres 
minimum intake daily and supplemental oral potassium citrate solution, 
approximately 8 mEq every 8 h, accompanied by the use twice daily of 
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sulphatrimethroprim as a suppressant of urinary tract infection. Disadvantages of 
the ureterosigmoidostomy include a tendency to systemic acidosis, especially if 
renal function is reduced (creatinine approximating 250 Ilmolliitre). This is seen 
after ileal diversion as well if the serum creatinine is greater than 250 Ilmoi/litre at 
the time of diversion. When the ureterosigmoidostomy technique is used, the 
patient must be informed of the increased risk of colonic tumour and a 
colonoscopy and barium enema every 2 years should be part of the follow-up to 
protect against colon neoplasms. I have not encountered a single case with a colon 
neoplasm developing at the site of a ureterosigmoidostomy to this date. Such 
tumours have been reported from the Dallas area by Spence et al. (1979). The role 
of the faecal flora in the production of this tumour has been beautifully 
demonstrated in the animal work of Crissey et al. (1980). 

In patients who have had ureterosigmoidostomy and who have become bedfast 
because of injury, illness or subsequent surgery, I prefer to use a large indwelling 
34-40 F Malecot-type catheter in the rectum until the patient is again ambulatory. 
This simplifies nursing care and minimises acidosis. 

It is anticipated that the non-refluxing ileal conduit will have long-term 
advantages over a refluxing anastomosis as regards the incidence of renal calculi 
and the preservation of renal function and will have lesser incidence of 
pyelonephritis (Skinner 1982b). Also, colonoscopy in ureterosigmoidostomy 
patients who have excellent renal function and no evidence of clinical 
pyelonephritis clearly shows the anastomosis in these patients to be incapable of 
preventing the passage of gas which may be seen bubbling up the ureter after 
having been introduced by the colonoscope. (In fact, this is a very good way of 
locating the ureteric orifice in the thoroughly cleansed colon.) 

Role of Radiation Therapy in the Management of 
Infiltrating Tumours 

Doubt as to the efficacy of preoperative radiotherapy in enhancing survival of 
bladder carcinoma patients has been eloquently raised by Radwin (1980). An 
excellent review of the controversial subject of the role of radiotherapy has been 
completed by Droller (1983). I do not currently use radiation therapy in the 
primary preoperative plan of management for infiltrating TCC of the urinary 
bladder. Reasons for this are: 

1. A dose of 4500-5500 cGy to the tumour is necessary for a total kill in those 
tumours which are comprised completely of sensitive cells (Droller 1983). 

2. Time required for administration of this dose does not enhance survival 
predictably and postpones the date of the definitive surgery. 

3. A dose of 2000 cGy, which has been advocated and shown by van der Werf­
Messing and associates (1969) to diminish local wound recurrence, is treatment 
for a problem which is very infrequently encountered clinically with modern 
surgical techniques. 

4. I have not had a local recurrence in the operative wound in 100 consecutive 
radical cystectomies done without preoperative radiotherapy, and pelvic 
recurrence in only 7 patients, 4 of which were really bone metastases already 
present at the time of surgery and not soft tissue recurrence. 
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Three patients died in the postoperative period within 30 days of surgery; two of 
these died following acute myocardial infarction and the third patient died of 
sepsis and peritonitis. It has been my experience that those individuals 
succumbing after this early postoperative period usually die of metastatic disease 
present at the time of surgery but undetected because of the current lack of 
sensitivity of staging tests. 

Studies at the University of Texas M.D. Anderson Hospital by Miller and 
Johnson have shown the 5-year survival of patients with infiltrating carcinoma 
treated by radiation therapy alone to be 22%-inferior to the results of radical 
cystectomy alone in the same institution of 46% (Miller and Johnson 1973). 
Studies at the Institute of Urology in London by Bloom et al. (1982) have shown 
5-year survivals of 49% for tumours showing a complete response to radical 
radiotherapy and 14% in those that did not respond, figures less satisfactory than 
the treatment by surgery alone at major centres in the USA today. 

Bladder tumours, like many malignant neoplasms, represent a heterogeneous 
population of cells (Slack and Prout 1980). A given dose of irradiation will kill 
many but not all the cells in a given neoplasm each time. At present, I am unaware 
of any method of selecting preoperatively those patients in whom the cell 
population of the tumour is completely radiosensitive to a curative dose, i.e. 
4000-5000 cGy to the tumour. Such tests are sorely needed and would greatly 
enhance the position of the radiotherapist, as most studies have shown that those 
patients with tumours that are radiosensitive, so that down-staging is achieved, 
have a much higher survival rate than those in whom the effect of radiotherapy is 
less apparent. It has been a frequent disappointment to me, however, to 
encounter a case in which no viable tumour could be detected postoperatively in a 
radical cystectomy specimen, but the patient still succumbed within a 2-year 
period to distant metastases not detected at the time of the initial diagnostic study. 

A major disadvantage of adjuvant therapy in treating patients with carcinoma 
of the urinary bladder is simply that most of these are elderly patients, and the 
time required to deliver a curative dose of radiation plus the general systemic 
effects of chemotherapy create an arduous regimen which many patients refuse to 
continue. This fact has caused major patient loss and slow build-up of patient 
numbers in many current protocols; it is simply more treatment for the disease 
than the patient can sometimes bear (Prout 1976). 

Chemotherapy of Bladder Tumours 

Several studies have shown efficacy of cis-platinum as a single agent and in 
combination with doxorubricin and cyclophosphamide (CISCA) in the manage­
ment of infiltrating and metastatic carcinoma of the urinary bladder (Yagoda et al. 
1978; Yagoda 1980; Soloway et al. 1981). I have reported a series of 11 patients 
with stage D TCC of the bladder treated with cis-platinum as a single agent (Peters 
and O'Neill 1980). Although 3 of the 11 had dramatic temporary objective partial 
remissions as defined by the National Bladder Cancer Project criteria, none ofthe 
patients survived for 2 years after establishment of the diagnosis. At present an 
adjuvant treatment programme is under way at the University of Texas at Dallas 
in which patients with metastatic nodes at surgery receive either CISCA or cis-
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platinum, and patients with non-metastatic nodes receive cis-platinum or 
observation. Although small numbers have accumulated, three of nine patients 
with negative nodes succumbed within 2 years after receiving adjunctive cis­
platinum in a dosage of 1.6 mg/m2 for a minimum of four doses. Six of seven 
patients with one (only) positive node are dead within 29 months. Clearly, there 
are no agents for treating bladder cancer with the therapeutic efficacy of those 
available for testis cancer. 

In my experience to date overallS-year survival results with essentially an initial 
surgical management and reserving chemotherapy or radiotherapy for palliation 
or adjuvant measures are 60% for T2 tumours, 33% for T3a tumours and 18% for 
T3b tumours. 

Summary 

Surgery alone is currently the best single treatment for infiltrative carcinoma of 
the urinary bladder. Current staging methods to distinguish regional from 
systemic disease preoperatively or at surgery are inadequate. Curative systemic 
therapy is seldom realised, or, expressed in another manner, adjuvant 
radiotherapy and chemotherapy are not nredictably effective at this time in the 
management of infiltrating TCC of the bladoer. Furthermore, they have little role 
in the management of squamous carcinoma or adenocarcinoma of the urinary 
bladder. Surgery appears to be reaching its limits as a means of patient cure. 
Sorely needed are radiological methods to predict sensitivity of a heterogeneous 
population of cells in a given tumour and effective chemotherapeutic agents to 
make truly effective adjuvant therapy a reality. 

Part 4. Primary Radiotherapy Approach 
1. P. Blandy 

Every urologist knows that surgical excision can cure cancer of the bladder when it 
is well differentiated and has not penetrated the muscular wall. The entire bladder 
may be lined with multiple pTl tumours, but, once cleared by patient resection, 
may remain clear for decades. This observation, however banal, is important 
because it confirms that it is possible to cure some cancers of the bladder by 
resection alone, given the right circumstances. Unfortunately, it was the universal 
experience that once cancer had invaded the muscle of the bladder wall, surgical 
excision gave very disappointing results (Barnes et al. 1967). 

In the same way, although it had been known for 50 years that radiotherapy 
could cure some bladder tumours, either with interstitial implantation of 
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radioactive material, or with external beam therapy, the results of attempting to 
cure invasive cancer of the bladder by radiation alone were notably dismal 
(Goffinet et al. 1975). 

Thirty-five years ago in the London Hospital the only endoscopic instruments 
were the Bugbee electrode or Kidd's bigball cystoscope. We had no skills in TUR. 
When a cancer was too big for coagulation, the bladder was opened, and radium 
needles were placed through and across the tumour. They were left in situ for a 
measured time, to give the tumour a certain calculated dose. It was my duty as a 
student to remove the needles when the time was up. The patient suffered agonies 
while the needles were in position, and worse when they were pulled out. The 
infected, persistent radionecrotic slough in the bladder gave rise to distressing 
spasms. It was a memorably cruel method. 

The next phase was the introduction to the London Hospital of the technique of 
open diathermy and interstitial implantation of radioactive radon seeds. The 
method was quick, painless and easy. It could be delegated safely to relatively 
inexperienced assistants, and in the late 1950s Hope-Stone and I together 
performed hundreds of these operations. The postoperative course was 
uncomplicated and comfortable. The 5-year survival rate for well-differentiated 
tumours was just as good as any then being achieved with cystectomy. It was an 
excellent technique, but was replaced when growing skill with the resectoscope 
made it possible to resect many of the tumours hitherto needing open 
cystodiathermy. When improvements in external beam therapy made it possible 
to give a well-localised dose without the need for interstitial implantation, 20 years 
later, it is interesting how few of the radon patients developed subsequent 
superficial tumours, as if exposure to radiation from the radon seeds implanted in 
the base of the original tumour protected the rest of the bladder against the 
development of further tumours. The same has been observed in the long-term 
follow-up of patients treated with interstitial radium needles. 

When it became obvious that neither radiotherapy nor surgery by themselves 
were effective in the treatment of invasive bladder cancer, it was logical to try to 
combine them. Several centres devised regimens in which preoperative radiation 
was followed by cystectomy. The dose of radiation varied from one centre to 
another, as did the technique of cystectomy. Some removed the lymph nodes en 
bloc with the bladder: others performed only a simple cystectomy. At first it 
seemed that a combination of preoperative radiation with cystectomy was useful, 
for there was a steady improvement in the survival figures (Miller 1977). Some 
surgeons interpreted this as signifying that the addition of radiation to surgery had 
been useful. Others pointed out that the improvement coincided with major 
advances in surgery, anaesthesia and postoperative care, and perhaps these were 
just as likely to be responsible for the improved survival as adjuvant radiotherapy. 
The catch was the old one, inherent in the interpretation of all 'historical controls'. 

Some surgeons had never been impressed by the evidence in favour of adjuvant 
preoperative radiotherapy (Jacobi et al. 1983): others began tentatively to omit it 
from their schemes of treatment, relying instead upon a meticulous and radical 
dissection of the bladder en bloc with its regional lymph nodes (Skinner 1982a). 
Their results were no worse than those of adjuvant radiation and surgery. 

To avoid the errors that arise from 'historical controls' one requires a 
randomised prospective study that will compare one method with another. Such a 
study was conceived some 20 years ago and carried out under the auspices of the 
Institute of Urology in London (Wallace and Bloom 1976; Bloom et al. 1982). 
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Patients with T3 tumours of the bladder who were under 70 and fit enough to 
undergo cystectomy were assigned to one of two treatment schedules. Patients in 
one group were given 4000 cGy, followed by total cystectomy. Those in the other 
group were given 5500 cGy and were followed up; they underwent cystectomy if 
recurrent disease or symptoms demanded it-a procedure which came to be 
called, somewhat unfortunately, 'salvage cystectomy'. 

The results distilled the experience of all the major teaching centres in London. 
There was an overall 5-year survival rate of 39%, but no significant difference 
between the two groups. Much was made of minor differences between them, and 
when the patients were broken down into smaller subgroups-statistically an even 
more dubious exercise-it was claimed that there was a marginal advantage in 
4000 cGy followed by cystectomy, but even then only in patients under 65. 

At the London Hospital, although we did participate in this multicentre 
controlled trial, it was never with much enthusiasm. Once the trial was over we 
returned to our former ways and continued to use radiotherapy as the first line of 
treatment, reserving cystectomy for patients in whom the cancer failed to 
disappear or relapsed, or in whom haemorrhage or a contracted bladder were 
seen as complications of radiation. When Oliver carried out a careful 
retrospective survey of this experience, he found, somewhat unexpectedly, that 
the overall results were no worse than the combination of cystectomy and 
radiation then in vogue: The 5-year crude survival for the entire group, which 
included men and women of all ages, was 38%-identical to that obtained in the 
Institute trial, and similar to what, a decade "50' was the norm elsewhere (Blandy 
et al. 1980). 

This was gratifying, but of less importance than the discovery that within this 
overall average figure there were hidden two very different survival rates of two 
quite different populations of tumours. This was only recognised when Oliver, an 
experienced oncologist, reviewed the results in terms of 'complete' and 'partial 
response' to therapy. 

He reviewed 220 T3 carcinomas that had been treated in the London Hospital, 
with the aim of curing the tumour by radiation therapy using Hope-Stone's 
technique (Hope-Stone et al. 1981). The tumour disappeared completely after the 
initial course of radiation therapy-a 'complete response' in oncological 
terminology-in 42 % of patients. This group had an unprecedented survival rate 
of 70% (corrected). In contrast, there was a 'partial' or 'nil' response in 58% of 
patients, and in this unhappy group the survival rate was very poor indeed--only 
17% (Blandy et al. 1980). If we removed the bladder without delay once it was 
clear that the tumour was not completely radiosensitive, then the 5-year survival 
was raised from the dismal 17% (ofthe whole group of non-responders) to 31 %. 
At first glance, one might draw the obvious conclusion that the bladder ought to 
be removed as soon as it becomes clear that the tumour is radioresistant. 

However, these figures concealed another fact of which we were unaware until 
Oliver again reviewed the results with the eye of an oncologist. Out of 16 non­
responders, 5 had shown no response whatever to radiation treatment, and none 
of them survived 5 years after cystectomy. In contrast, in the 11 patients who 
showed some, but less than 50% response, 5 lived for 5 years (45 %) after 
cystectomy. 

These retrospective studies from our institution have been misinterpreted as if 
implying that the London Hospital team were committed to a rigid policy and 
determined to defend it by the customary exchange of salvoes of statistics between 
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one centre and another. Not so. We are well aware that our retrospective study 
was full of faults. It was historical; it was not randomised; it incorporated no 
controls; and it was virtually impossible to compare our findings with those of 
other centres. 

But this is nothing new. Comparing figures from one centre with another is 
always bound to be fraught with error. In centre A, the wards are modern and 
well-equipped. The staff are well trained. There is no such thing as a waiting list. 
Excellent intensive care facilities are available for every total cystectomy. It is 
hardly surprising that the mortality for cystectomy is a fraction of that achieved in 
hospital B, whose patients are old, undernourished and poor, and who may have 
waited several months to get into a hospital which cannot spare intensive care beds 
for such mundane procedures as cystectomy. 

No less important are the skills and equipment available for radiotherapy. 
There are centres in which lack of facilities or expertise forces urologists to use 
cystectomy as the first treatment for invasive cancer of the bladder. Without 
taking all these factors into account it is impossible to make a useful comparison 
between one centre and another. Who will admit in print that his surgical skill is 
less than outstanding, or accuse his radiotherapist of being inept? 

In discussing the role of surgery versus radiotherapy in the management of 
invasive bladder cancer, one must pay attention to the inherent limitations of any 
method that aims only to destroy the cancer in the pelvis. In most large series 
about 25% of patients die from distant metastases (Whitmore 1980). The best 5-
year survival rate that can be hoped for is only 75%, and this again assumes that 
we can control the local disease completely. 

In fact, none of the available methods of treatment offers 100% control of the 
local disease. Combinations of radiation therapy and total cystectomy are 
followed by recurrence of disease in the pelvis in about 20% of patients, i.e. the 
best that can be hoped for is a 5-year survival of about 55%. This is almost exactly 
what has been achieved by Jacobi et al. (1983) and Skinner (1982a) by means of 
radical cystectomy without adjuvant radiotherapy, and in our own centre by using 
radiotherapy first and removing the bladder if the tumours fail to respond. 

Although our results would suggest that about 40% of these patients could be 
spared a cystectomy, it is essential in order to apply this method safely that the 
radioresistant tumours are detected early and removed by cystectomy. Here there 
are some practical difficulties. It is not always easy to be sure that a tumour is 
regressing, even as late as 3 months after the end of the course of radiotherapy. 
One may see a slough in the bladder, surrounded with angry oedema that in every 
way resembles a cancer, and a biopsy of this tissue may still show malignant cells, 
albeit of questionable viability. By 6 months the bladder may be entirely free from 
disease. If the tumour is insensitive to radiation, and if one defers the decision 
about cystectomy for as long as 6 months, the patient may be throwing off 
metastases from the still-living primary tumour. No surgeon, brought up in the 
tradition of Virchow and Halstead, finds it easy to play the part of a passive 
observer. We all feel the urge to do something, and our fears may be shared by the 
patient, who detests the idea of an undead cancer lurking inside him. 

By no means all of the patients in our centre whose bladder cancers failed to go 
away after radiation therapy were offered total cystectomy. There were several 
reasons for this: some patients were unfit for cystectomy; others refused; and a 
small number developed distant metastases in the interval. We are, however, all 
conscious that there is a fourth group of patients over whom we undoubtedly 



References 229 

dragged our feet, by failing to insist on an operation in which-at that time-we 
had little faith. Today we feel confident that cystectomy should be offered to every 
patient whose tumour fails to regress with radiotherapy. Although the patient has 
nothing to lose by being given radiotherapy as the first step in his treatment, it is 
only recently that this necessary caveat has been firmly implemented. 

It is unlikely that any combination of radiation therapy and surgery will yield 
much more improvement than the 70% survival rate that was obtained in those of 
our patients who were radiosensitive, and even in this group there is no room for 
complacency: 30% of them still died, mainly from distant metastases. Clearly we 
need another adjuvant-one that will act upon micro metastases that have spread 
by veins or lymphatics. It is in this direction that we should now be directing our 
efforts. 
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Chapter 10 

Chemotherapy of Bladder Cancer 

E. Messing and 1. B. deKernion 

Treatment of Superficial Transitional Cell Carcinoma 

Superficial bladder tumours (those not invading into muscle) represent by far the 
most common form of transitional cell carcinoma (TCC) (Koss 1975). They are 
usually papillary and of a low histological grade, although sessile tumours, which 
carry a somewhat worse prognosis, are not uncommon (deKernion and Skinner 
1978). 

Superficial tumours are generally amenable to local resection, either 
transurethrally or through open surgery. Survival is excellent (90% for 5 years), 
although recurrences occur in 50%-80% of patients (Cox et al. 1969; Droller 
1980). According to most reports, the addition of standard external beam 
irradiation does not significantly reduce the recurrence rate (Caldwell 1976; Utz 
and DeWeerd 1978) and clearly has no bearing on survival. However, in non­
randomised retrospective studies, van der Werf-Messing and Hop (1981) have 
shown that interstitial radium implant, with or without external beam irradiation, 
has reduced the rate of relapse in patients with solitary superficial TCC by 70%. 
Matsumoto et al. (1981) used historical controls to show that a single treatment 
with intraoperative electron irradiation implants, with or without external 
beam irradiation, markedly lowered the recurrence rate in superficial TCC. 
These reports require further confirmation in randomised prospective studies. 
However, external beam irradiation does have definite efficacy as a preoperative 
adjuvant for partial cystectomy; even in a very low dose (1000 cGy) , it virtually 
eliminates suture line recurrence (van der Werf-Messing 1978). 

Most recurrences of superficial TCC are of a similar low grade and stage and are 
readily managed by repeat local resection. However, recurrences eventually 
become invasive in 15%-25% of patients and therefore require more aggressive 
therapy. Means are not currently available to predict which patient will have a 
recurrence, although recently identified markers of aggressiveness, including 
absence of the expression of blood group antigens (Decenzo and Ledbetter 1976; 
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Alroy et al. 1978; Bergman and Javadpour 1978; Lange et al. 1978; Richie et al. 
1980; Weinstein et al. 1979; Young et al. 1979; Sadoughi et al. 1980), expression of 
marker antigens detected by monoclonal antibodies (Chopin et al. 1984; Fredet et 
al. 1984; Messing et al. 1984) and/or T antigens (Summers et al. 1983) and 
frequent chromosomal aberrations (Sandberg 1980; Summers et al. 1981) may 
permit identification of those individuals whose superficial tumours are capable of 
more malignant behaviour. Furthermore, recurrences, although not of an 
advanced grade or stage, may be so numerous and diffusely spread as not to be 
amenable to local resection. Thus, chemotherapy has two applications in the 
management of superficial TCC: the prevention of recurrences, and the 
elimination of existing tumour confined to the bladder. 

Prevention of Tumour Recurrence 

The bladder's unique location renders its mucosa accessible to frequent inspection 
and biopsy, as well as to local applications and instillations of chemotherapeutic 
and immunotherapeutic agents. Moreover, since the bladder is the reservoir of 
renal excretory products, those agents which require metabolic activation (e.g. 
cyclophosphamide) generally achieve concentrations in the urine which far 
surpass those needed for efficacy when systemically administered. This assures 
the safe delivery of effective levels of medication to all areas of the bladder's 
mucosa and is of particular importance in the light of the multifocal nature of 
recurrences (Koss 1975). Finally, because of the superficial position of these 
tumours, all malignant and premalignant cells are theoretically exposed to 
concentrations of intraluminal medication which could not reach them without 
severe toxic effects if they invaded the deeper vesical layers or extravesical 
locations. 

Patient Selection 

Since 30%-50% of patients with superficial TCC never have recurrences after 
their original tumours are resected (Cox 1960; Droller 1980; Soloway 1980), and 
since most recurrences are of the same grade and stage found initially, treatment 
with potentially toxic intravesical agents (see below) is seldom warranted after 
resection of the initial tumour. Exceptions include patients suspected of being at 
high risk of recurrence because of exposure to carcinogens, patients whose 
tumours have indicators of increased aggressiveness (higher histological grade, 
loss of blood group antigens or presence of marker chromosomes on karyotypic 
analysis) or patients with large tumours or ones which penetrate into the 
submucosa. 

Schedule of Administration of Intravesical Chemotherapy 

The schedule for administering prophylactic intravesical chemotherapy has been 
devised more to conform with what is known about the behaviour of superficial 
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TCC than with the pharmacokinetics and mode of action of the agent being 
employed (see under individual agents). Recurrences are most frequent within 
the first 6 months of the most recent resection (Malling and Sorenson 1980). 
Hence, treatments are given frequently during the period (weekly or every other 
week for 6-12 weeks) and are followed by monthly maintenance instillations. 

The first treatment is usually given 2-4 weeks after TUR. By this time much of 
the bladder wall has healed, thus reducing systemic absorption, patient 
discomfort and the risk of bladder perforation. However, some investigators 
believe that the denuded surfaces exposed during the resection and other 
technical features of the resection favour implantation of malignant cells (Boyd 
and Burnand 1974; Soloway 1980). These authors prefer to instill medication at 
the time of, or immediately following, the TUR (Burnand et al. 1976). Although 
the efficacy of this regimen has not been confirmed, two small clinical studies using 
thiotepa (Burnand et al. 1976; Gavrell et al. 1978), one short-term (3-4 month 
follow-up) controlled prospective trial comparing thiotepa or doxorubicin with 
placebo (Zinke et al. 1983) and an experimental study in rodents (Soloway 1980) 
have motivated the National Bladder Cancer Project (NBCP) Collaborative 
Group A to compare the efficacy in preventing tumour recurrence of a single 
post-resection (within 36 h) instillation of thiotepa with that of a standard course 
of weekly instillations of this medication. Theoretically, immediate post-resection 
instillations could result in systemic absorption of the agent and possible 
sensitisation to the drug. Experience with this schedule is still insufficient for 
determining whether these are practical problems, although some evidence 
attests to the relative safety of administering the agent at the time of TUR 
(Gavrell et al. 1978; Zinke et al. 1983). Still, anecdotal reports by Veenema (1978) 
describe the occurrence of complications such as simultaneous urosepsis and 
leucopenia with administration of thiotepa immediately after resection. It 
therefore may be wiser to give the agent after catheter removal (or several days 
later), although patient discomfort may prevent the retention of the medication 
for 60-90 min. 

Chemotherapeutic Agents 

Thiotepa (Triethylene Thiophosphamide). The standard intravesical che­
motherapeutic agent is still the alkylating agent thiotepa (Veenema et al. 1962). It 
can be administered by either of the schedules discussed, and randomised studies 
indicate that doses of 30 mg and 60 mg are equally effective in reducing the 
incidence of recurrences (Koontz 1979). Toxic effects include severe irritative 
cystitis, febrile allergic episodes, leucopenia and thrombocytopenia (which seem 
to be more severe in elderly patients who have received higher cumulative doses; 
Hollister and Coleman 1980), bladder fibrosis, and renal failure when 
vesicoureteral reflux is present. If high-grade vesicoureteric reflux is suspected, 
blocking arterial balloon catheters can be placed in either ureter, with the patient 
in the 'reverse Trendelenburg' position. To prevent reflux to the kidneys, the 
bladder is then emptied by catheter drainage rather than through spontaneous 
voiding. While not all authors agree (Byar 1980; Asaki et al. 1980; Schulman 
1980), thiotepa has reduced the frequency and number of recurrences in one-half 
to two-thirds of patients with a history of multiple recurrences (Malling and 
Sorenson 1980; Koontz et al. 1981). There is currently no way to predict which 
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patients' tumours will respond to this therapy, although vigorous work with in 
vitro tumour stem cell (i.e. clonogenic) assays by a variety of investigators 
(Stanisic et al. 1980; von Hoff 1981) may prove fruitful in predicting this in the 
near future (see below). 

Epodyl (Triethylene Glycol di-Glycerol Ether). The original studies utilising 
this agent (Riddle and Wallace 1971; Riddle 1973; Robinson et al. 1977; Nielsen 
and Thybo 1979; Colleen et al. 1980; Colleste et al. 1980) were not designed to 
determine its efficacy in preventing recurrences. However, by extrapolation one 
can probably expect an efficacy rate for prophylaxis similar to that of thiotepa. 
Epodyl's ability to prevent tumour recurrence is a current subject of investigation 
by the EORTC Urological Group, whose preliminary findings show it to have a 
role in prophylaxis approximately equal to that of thiotepa or Adriamycin (Kurth 
et al. 1983). A dose of 100 ml Epodyl is instilled as a 1 % solution for 1 h in the same 
schedule as that usually used for thiotepa. Although its major toxic effect is severe 
vesical irritability (Nielson and Thybo 1979), occasional myelosuppression has 
occurred in patients with diffuse carcinoma in situ (Robinson et al. 1977). That 
this drug's systemic toxicity is lower than that of thiotepa may be due to Epodyl's 
higher molecular weight (262, as compared with 189 for thiotepa) and therefore 
lower systemic absorption. Larsen (1980) has emphasised the importance of not 
mixing this agent in an aluminium foil cup, which will result in a 50% reduction in 
its effective concentration within 5 min. 

Mitomycin C. As with Epodyl, no studies have yet been reported which 
estimate the efficacy of this alkylating agent in preventing recurrence of superficial 
bladder tumours, although several are being conducted. However, evidence 
derived from its use against existing superficial tumours (Mishina et al. 1975; 
DeFuria et al. 1980; Soloway et al. 1981a) suggests results similar to, or better 
than, those reported for thiotepa. A preliminary report by the NBCP 
Collaborative Group A (Koontz et al. 1983) indicates that this agent may also 
have a beneficial role in managing thiotepa failures. Bracken et al. (1980) found 
that weekly instillations of at least 30 mg must be given; systemic toxicity has not 
been reported at this dosage. Chemical cystitis is rare (Koontz et al. 1983) and has 
occurred at our institution only in individuals with significant post-micturition 
residual urines. We now recommend catheter drainage in such patients when 
Mitomycin C is instilled. Murphy et al. (1981) have demonstrated that an irritant 
effect of this agent on urothelium occurs with exfoliation, degeneration and 
necrosis of bladder mucosal cells when it is administered to mice fed with the 
carcinogen F ANFT. These changes are similar to those induced by thiotepa. The 
considerable expense of Mitomycin C currently inhibits its widespread use. 

Adriamycin (Doxorubicin Hydrochloride). Monthly instillations of Adriamy­
cin in 40-50 mg doses have been found to prevent the recurrence ofTCC following 
resection of all visible tumour in over 70% of patients with short-term follow-up 
(Banks et al. 1977). In a prospective controlled study, doxorubicin reduced the 
recurrence rate from 86% in controls to 33% in treated patients with a mean 
follow-up of 24 months (Jacobi et al. 1979). When this agent was instilled at the 
end of TUR of all visible tumours in individuals with a history of recurrent 
tumours, Zincke et al. (1983) found a reduction of tumour recurrence 3-4 months 
after instillation from 81 % (placebo) to 38% in patients receiving Adriamycin. 
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The efficacy of this agent in destroying existing tumours seems to be enhanced by 
the prior administration of low-dose (200-800 cGy) external beam irradiation 
(Uyama 1980). It induces generalised superficial inflammatory changes and 
squamous metaplasia in the human bladder. Severe vacuolation and keratinisa­
tion are also seen in the urothelium of F ANFT -fed rats who are given Adriamycin 
intravesically (Banks et al. 1977). Analysis of biopsy tissue of patients receiving 
intravesical Adriamycin in 60 mg doses shows that only the superficial layers of the 
mucosa receive effective levels (10.3 JLg Adriamycin/g tissue; Nagata 1980). The 
major toxic effects are local (haematuria and/or irritative voiding) and occur in 
more than 50% of patients when doses of 75-100 mg are instilled weekly 
(Gammelgaard et al. 1980; Melloni and Pavone-Macaluso 1980). 

Cis-Platinum (DDP). The agent DDP has demonstrated its efficacy when used 
systemically for metastatic TCC (see below). In a limited non-randomised trial 
(Phase I) with short-term follow-up reported by Schulman et al. (1980), only 7% 
of patients with superficial tumours who had all visible tumours resected 
endoscopically experienced recurrence over a 6-month period after receiving 
three I-h, monthly intravesical instillations of 50--100 mg DDP. All patients 
received 20 mg intravenous furosemide at the end of each treatment. DDP was 
well tolerated, although 2 of 14 patients experienced transient high-tone hearing 
loss. No renal or marrow toxicity was noted. Confirmation of these promising 
results with longer follow-up and suitable controls is warranted before the utility 
of this agent can be completely evaluated. However, preliminary findings by 
Needles et al. (1981) suggest that it is not likely to prevent recurrences in patients 
with completely resected aggressive tumors (T 1 or Tis). 

Other Intravesical Agents. Several other chemotherapeutic agents, including 5-
fluorouracil (Esquivel et al. 1965), carboquone (Ogawa, et al. 1980; Ono et al. 
1980), actinomycin D (Esquivel 1965), VM-26 (Schulman 1980) and Bleomycin, 
both with and without hyperthermia (Moriyama and Ito 1980; Nakajima et al. 
1980), have been used either in treating existing superficial TCC and/or 
preventing recurrences. To date, none of these agents or regimens has 
demonstrated significant advantages over those already discussed. 

Systemic Chemotherapy for Superficial TCC 

Several systemically active chemotherapeutic agents, including those adminis­
tered orally, have been studied for the primary treatment of existing superficial 
bladder tumours. Methotrexate given weekly in a 50 mg oral dose has reduced the 
size of superficial tumours in over 75 % of patients. After all tumour was resected, 
however, only 30% of patients remained tumour free for over 6 months with 
further oral therapy (Hall 1980b). Cyclophosphamide has been effective in 
treating carcinoma in situ (see p. 153; England et al. 1980) at 1 g/m2 intravenously 
every 3 weeks for 6 months, and then every 6 weeks for 6 months. However, since 
this agent has been reported to induce bladder malignancies (Chasko et al. 1980; 
Glucksman 1980; Chodak et al. 1981), its use is probably not warranted in the 
patient with superficial bladder tumours. In a study with limited controls, 
neocarzinostatin given intravenously also caused reduction in superficial tumours 
in 75% of patients. After all residual tumour was resected, further therapy 



240 Chemotherapy of Bladder Cancer 

prevented tumour recurrence in 14 out of 19 patients followed for 2 years 
(Sakamoto et al. 1980). However, many of these patients had newly diagnosed 
tumours, of which up to 50% would be expected never to recur. Thus, the role of 
this agent in preventing tumour recurrence remains unclear. 

Hyperthermia 

Hyperthermia has been used in the treatment of several malignancies because 
tumour cells seem to be more sensitive to the destructive effects of heat than non­
neoplastic cells (Storm 1982). While explanations for this phenomenon vary, most 
implicate the tumour's abnormal vascularity. This causes sluggish circulation 
within neoplasms and thus reduced ability to dissipate heat. Moreover, through 
both its variable effects on membranes and stimulation of metabolic processes, 
hyperthermia seems to enhance the effect of several chemotherapeutic agents. 
Recent studies examined the beneficial effects of this treatment, either alone or in 
combination with chemotherapeutic agents. Moriyama and Ito (1980) and 
Nakajima et al. (1980) independently reported tumour reduction in 30%-80% of 
patients treated with intravesical Bleomycin in warm saline. Best results were 
obtained when temperatures of 45-46°C were maintained during each treatment. 
A separate study using hyperthermia alone (42-45°C for 3 h for 5-14 days) 
reported marked tumour reduction in 38 out of 76 patients, while only 14%-28% 
of controls (treated with non-heated saline for 5-14 days) had similar reponses. 
Since treatment was not continued after tumours disappeared, it is not surprising 
that 80% of patients who experienced initial successes had recurrences within 1 
year (Hall 1980a). Hyperthermic (45°) saline has also been instilled with 
urokinase resulting in tumour disappearance in 50% of patients (Okada et al. 
1980). Toxic effects of hyperthermia primarily consist of local irritative 
symptoms, which have occurred in none (Hall 1980) to 67% of patients (Okada et 
al. 1980). 

Immunotherapy 

A variety of immunomodulators have been utilised for the prevention of 
superficial bladder tumour recurrence. The mechanisms of action of these agents 
vary, but there is little evidence that any effect attributed to them is due to specific 
stimulation of host immunity to tumour antigens. For example, polyiosinic acid­
polycytidelic acid (poly I:C) polymer of double-stranded RNA is an interferon 
inducer in vitro (Young 1971). Interferon's major anticancer activity appears to 
be due to stimulation of non-antigen-specific effector cells, natural killer (NK) 
cells (Herberman 1980) or a direct antitumour effect (Billiau 1981). Similarly, 
while there is good evidence that bacillus Calmette-Guerin (BCG) treatments 
induce specific cellular and humoral immunity to mycobacterial antigens (Winters 
and Lamm 1981), and boost the cellular immune response to other antigens 
(Martinez-Pineiro 1980; Antonaci et al. 1981), the boosted immune response, 
either generalised or specific, has not consistently correlated with the clinical 
response to the therapy (Winters and Lamm 1981). Other possible explanations 
for the efficacy of these agents include antigenic cross reactivity (I. Lovrekovich 
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1982, personal communication) or destruction of the tumour cells along with 
much of the normal vesical mucosa by an inflammatory reaction to BCG. 

Systemic Immunotherapy. As reported by Kemeny et at. (1981), treatment with 
the interferon inducer poly I:C slightly reduced the rate of recurrence of 
superficial tumours 3 months after complete resection. Continued treatment had 
no effect thereafter, and recurrences had equalised between treated and control 
patients by 6 months. Surprisingly, while this treatment did not reduce the 
likelihood of developing higher grade or more invasive recurrences, it may have 
provided some protective effect which manifested itself in the significantly better 
survival of patients with carcinoma in situ treated with poly I:C who subsequently 
underwent cystectomy (Kemeny et at. 1981). Another systemic immunomodula­
tor, levamisole, was ineffective in preventing recurrences in patients with 
superficial tumours who had undergone resection of all visible disease (Brosman 
1980; Martinez-Pineiro 1980). 

BeG. Intravesical BCG instillations, with (Morales and Ersil 1979; Camacho et 
at. 1980; Lamm et at. 1981) or without (Brosman et at. 1981) intradermal 
inoculations, prevented recurrences in 60% (Morales and Ersil 1979) to 100% 
(Brosman et at. 1981) of patients in randomised prospective trials with more than 
2 years' follow-up. The usual regimen consists of 90-120 mg of the various strains 
of live vaccine suspended in 60 ml instilled for 1 h weekly or biweekly for 6-12 
weeks, followed by monthly instillations for 1-2 years. 

The inclusion of intradermal injections at the time of intravesical treatments has 
not had added benefit. This finding is consistent with those of Stober and Peter 
(1980), who recently showed that intradermal BCG alone, while able to induce 
some humoral immunity to BCG in 94% of patients, did not prevent recurrence 
among patients in a randomised prospective study. Moreover, Brosman et at. 
(1981) reported the development of cellular immunity by conversion to positive 
PPD skin test in all patients treated with intravesical instillations of 120 mg Tice 
strain BCG alone. While these results fail to clarify its mechanism of action, they 
imply that intravesical instillation of BCG is immunogenic and sufficient for 
achieving this agent's maximum benefit. 

BCG's major toxic effects have been irritative cystitis in virtually all patients 
and systemic symptoms (malaise, fever and chills) in many (Camacho et at. 1980). 
In our experience, severe systemic reactions can be avoided if instillations are not 
performed at the time of cystoscopy or bladder biopsy, or in the presence of 
vesicoureteric reflux. As yet untested is the possibility that the prophylactic use of 
antituberculosis medication may reduce toxicity. 

Systemic Preventive Therapy 

Because of epidemiological (Howe et at. 1980; Morrison et at. 1984) and 
experimental (Peterson et at. 1974; Cole 1975; Gowa et at. 1980) evidence linking 
TCC to environmental pollutants and chemical carcinogens, the use of ingested 
and parenteral agents which may interfere with the fundamental steps of 
malignant transformation has particular appeal in the chemoprevention of 
bladder cancer. Randomised human studies have focused on the retinoids, which 
have marked effects on proliferation and differentiation of epithelial tissues 
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(Studer et al. 1984). 13-cis-Retinoic acid was noted to reduce the incidence of 
carcinogen-induced bladder cancer in rats (Sporn et al. 1977), but was found to be 
too toxic in humans (Soloway 1984) in a study by the NBCP Collaborative Group 
A. The aromatic retinoid, etretinate, at 25 mg/day, significantly reduced the 
number of recurrences of multiple tumours in patients with a history of recurrent 
superficial (Ta, Tl) TCC from 48% (placebo) to 17% (treated) at 12 months. 
However, it did not significantly affect the overall incidence of recurrence (Studer 
et al. 1984). Side effects of dry mouth, skin and mucous membranes were 
encountered in nearly all patients started on 50 mg daily; a reduction in dosage to 
25 mg effected resolution of symptoms. A cooperative study evaluating this agent 
is in progress. 

Chemo- and Immunotherapy of Existing Superficial 
Bladder Tumours 

While many of the agents and modalities discussed can effectively reduce or 
eliminate existing disease (Table 10.1), treatments should not replace complete 
TUR of all visible tumours. This procedure can usually be easily accomplished 
and provides important information to the managing physician regarding tumour 
grade and stage. Hence, the candidate for chemo- or immunotherapy of existing 
superficial tumours should be one in whom it is unlikely that resection can be 
performed safely and completely, usually because of the number, bulk or location 
of the tumour(s). A trial of intravesical therapy is certainly warranted in those 
patients with superficial tumours which are not manageable by repeat resection, 
but it is imperative that the treating physician be confident that more aggressive 
cancer is not present. 

Since chemo- or immunotherapy for existing tumours should be viewed as an 
adjunct to TUR, the therapeutic goal should be the achievement of adequate 
regression to allow safe, complete resection. Thus, for this therapy to be 
considered beneficial, it is not necessary for the medication alone to make all 
tumours disappear completely. Most investigators agree with this concept and 
propose a 50% reduction in tumour size as a useful end point. 

Between 40% and 70% of patients with superficial tumours can expect to have 
complete disappearance of all tumours following intravesical instillations of 
thiotepa (Koontz et al. 1981), Epodyl (Ek and Colleen 1980), Bleomycin plus 
warm saline (45-460 ) (Moriyama and Ito 1980), Mitomycin C (DeFuria et al. 
1980; Morales et al. 1981; Soloway et al. 1981a), BCG (Martinez-Piiiiero 1980; 
Brosman et al. 1981) and Adriamycin (Garnick et al. 1984) in dosage schedules 
similar to those discussed for prevention of recurrences. Though these studies 
were not randomised and are not comparable (patients differ in number and size 
of tumours, inclusion of carcinoma in situ and histological grade), the results are 
surprisingly uniform. Tumours recur after therapy is discontinued even in patients 
who have had total eradication. Partial remissions account for another 15%-30% 
of patients, so that with any of these agents, 55%-85% of tumours are rendered 
manageable by combining intravesical instillations with endoscopic resection. 
While not as effective as the above-listed agents in accomplishing complete 
regression, intravenous neocarzinostatin (Sakamoto 1980) can sometimes reduce 
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tumour size sufficiently to allow complete TUR. As occurs with more traditional 
forms of chemotherapy, patients who fail to respond to one regimen are often less 
responsive to others as well. Crossover studies examining this phenomena are 
rare. However, Prout et al. (1982) found that complete responses to Mitomycin C 
in individuals in whom attempts at tumour eradication with thiotepa had failed 
were significantly less common (31 %) than in those who had previously had 
tumours eradicated with thiotepa (71%), or who had never received prior 
intravesical chemotherapy (80%). 

In an intriguing recent study, Ikic et al. (1981) reported complete disappear­
ance of all tumours in 6 of 8 patients with recurrent superficial TCC who were 
treated with 21 daily injections of 2 million interferon units of a crude preparation 
of human leucocyte interferon directly into, or in the vicinity of, the tumour. 
While half of the patients received simultaneous intramuscular injections of 
interferon, and almost all required several monthly courses of this therapy, most 
remissions have lasted over 2 years (the extent of follow-up at the time of writing) 
after the cessation of therapy. Although one patient with total tumour 
disappearance did experience rapid recurrence, two others with only partial 
regression have been rendered tumour free with TUR and have remained so for 
over 3 years. While this agent is quite promising, the prolonged and intense 
courses of therapy employed make wider use of this protocol unlikely. Moreover, 
because of the considerable trauma inflicted on the tumours by this regimen, one 
must seriously question interferon's role in effecting tumour regression in the 
absence of adequate controls. 

Summary of Management of Superficial TCC 

TUR, often combined with random bladder biopsy and cytological study of 
specimens obtained by vesical barbotage, is still the cornerstone of management 
of superficial tumours. This persists, despite suggestions that this treatment may 
be responsible for tumour implantation and recurrence (see p. 165). Such 
assertions are difficult to evaluate in controlled prospective trials and rely at 
present upon highly imperfect animal models (Soloway 1980; A. Shapiro 1982, 
personal communication) and circumstantial clinical impressions for their 
support. Resection is a safe technique which best combines specific treatment for 
superficial low-grade tumours with detection of more aggressive lesions while they 
are still at a treatable stage. For these reasons there appears to be little purpose in 
utilising a less definitive diagnostic step (e.g. transurethral biopsy rather than 
resection of tumours) followed by either radiation or chemotherapy as the 
primary mode of eradicating existing tumours. 

The addition of radiation therapy in the primary treatment of these lesions may 
well be effective (van der Werf-Messing and Hop 1981; Matsumoto et al. 1981) in 
reducing the number and severity of recurrences. However, it is associated with 
definite morbidity and mortality (van der Werf-Messing and Hop 1981), it may 
compromise the subsequent early detection of more invasive tumours and it may 
limit the use of this modality if more invasive tumours develop. Moreover, there is 
no indication that the addition of radiation therapy to resection for superficial 
tumours (of any grade) significantly reduces the likelihood of having metastatic 
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bladder cancer or improves 5-year survival (van der Werf-Messing and Hop 
1981). 

Chemo- or immunotherapy also have small roles in the primary therapy of low­
grade superficial tumours and should be used for prophylaxis only in those 
patients with high likelihood of recurrence and/or high risk of subsequently 
developing deeply invasive cancers (Green et al. 1984). Careful selection of such 
patients is warranted since intravesical therapy may be toxic, and for many agents 
(e.g. thiotepa, Adriamycin) this toxicity is related to cumulative doses. This must 
be remembered, since presumably these treatments should be administered 
indefinitely to provide suitable protection against the factors which create and 
maintain the malignant state. Chemo- or immunotherapy in the treatment of 
existing superficial bladder tumours should be limited to those patients who are 
poor surgical candidates, those with tumours too numerous to resect, or those in 
whom tumours are suspected to persist after TUR. 

If chemo- or immunotherapy is indicated, there is usually no need to employ the 
more toxic and no more effective systemic chemotherapy for the management of 
superficial low-grade disease. Possible exceptions include concomitant upper 
tract tumours or atypia. The agents we currently favour are Mitomycin C or BCG, 
which have low toxicity and considerable efficacy against not only superficial low­
grade tumours but also high-grade TCC (including carcinoma in situ) which may 
be present but undetected at the time therapy is initiated. 

Carcinoma in situ 

The considerable risk of developing invasive cancer for patients with severe 
urothelial atypia (carcinoma in situ), either with or without a prior or concomitant 
history of superficial tumours, has been acknowledged since Vtz et al. reviewed 
the Mayo Clinic experience in 1970. Many authors have confirmed these 
observations (Cooper et al. 1973; Friedell1976; Koss 1979; Vtz and Farrow 1980). 
It can be estimated that from 42% (Daly 1976) to 83% (Althausen et al. 1976) of 
patients with carcinoma in situ will subsequently develop tumours with muscular 
invasion. While these patients can be cured by performing cystectomy at the time 
of diagnosis, roughly one-third of patients so treated will have been subjected to 
the rigors of such therapy unnecessarily. Hence, attempts have been made to 
detect those individuals with the more favourable form of urothelial atypia, 
'carcinoma paradoxicum' (Weinstein et al. 1980), and to try to alter the natural 
course of carcinoma in situ by less radical means than total cystectomy. 

It is beyond the scope of this chapter to discuss the differentiation of favourable 
and unfavourable forms of carcinoma in situ. It is possible that some of the more 
recently described markers of poor prognosis, including blood group antigen 
deletion (see p. 44), expression of T antigen (Summers et al. 1983) or other 
marker antigens (Fredet et al. 1984), and severe karyotypical abnormalities (see 
p. 135), will prove to be helpful. The application of bladder-sparing therapy for 
urothelial atypia is based upon three assumptions. First, since this lesion is often 
imperceptible at endoscopic examination and often occupies large multifocal 
areas of the bladder surface, therapy must reach all of the vesical mucosa. Second, 
as with superficial papillary tumours, this lesion only involves the epithelium and 
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effective therapy need not penetrate to the deeper layers of the bladder. Third, 
means are available (cytological examination of exfoliated cells and histological 
examination of randomly selected specimens of vesical mucosa) which can 
reliably detect persistence of urothelial atypia if conservative therapy fails, 
allowing curative surgery (cystectomy) before muscle invasion actually occurs. 
The administration of chemo- and immunotherapy not only adheres to these 
precepts but has recently been shown to eliminate this lesion effectively in many 
patients. 

In small non-randomised series with short-term follow-up, intravesical 
Mitomycin C (Soloway et al. 1981a) and BCG (Morales 1980; S. Brosman 1981, 
personal communication; Herr et al. 1983) produced disappearance of carcinoma 
in situ in 90% and 77% of patients respectively (see Table 10.1). In a small 
randomised trial comparing endoscopic resection and BCG vs resection alone for 
patients with papillary tumours and carcinoma in situ, Herr et al. (1983) reported 
complete responses of 65 % in the BCG group compared with only 12 % in controls 
(30-month follow-up). While initial reports with Adriamycin were similarly 
favourable (Duchek 1980; Edsmyr et al. 1980; Jakse et al. 1981) more recent 
studies have not been able to confirm such findings when this agent was given in a 
maintenance regimen (Edsmyr et al. 1984; Pontes et al. 1984) or as a single 
instillation (Zincke et al. 1983). We are unaware of any studies reporting this 
degree of effectiveness against this lesion using instillations of either thiotepa 
(Koontz et al. 1981; Prout et al. 1983) or Epodyl. In another series, intravenous 
cyclophosphamide (1 glm2 IV every 3 weeks for 6 months and then every 6 weeks 
for 6 months) eliminated this lesion in eight of nine patients, although three also 
underwent external beam irradiation for concomitant invasive tumours (England 
et al. 1980). Of interest is that J akse and Hofstadter (1981) noted reappearance of 
blood group antigens on the bladder mucosa in patients who responded to 
intravesical Adriamycin. In those in whom the atypia persisted, ABO antigens did 
not reappear. 

Prospective studies with suitable controls and longer follow-up will be required 
before one can conclude that conservative management of carcinoma in situ is 
effective. However, preliminary results justify the inclusion of intravesical 
therapy in the treatment of this disease. At the UCLA School of Medicine, Los 
Angeles, patients with carcinoma in situ are offered weekly instillations of either 
Mitomycin C or BCG for 8-12 weeks after all visible tumour is resected, if no 
invasive disease is encountered. Cystoscopy, random bladder biopsies and 
bladder lavage cytological examination are repeated 3 months after the initial 
resection. If persistence of carcinoma in situ is confirmed, immediate cystectomy 
(with or without preoperative irradiation) is recommended. If no disease is 
detected, intravesical instillations are continued on a monthly basis, with repeat 
cystoscopy and cytological monitoring every 3 months. With this management, 14 
of 17 patients (Brosman 1981; P. Walther, personal communication) have been 
spared cystectomy. 

Chemotherapy of Invasive and/or Metastatic TCC 

Once TCC has invaded the muscular layers of the bladder, the patient's prognosis, 
regardless of therapy, falls precipitously (Skinner and Kaufman 1978). The 



Chemotherapy of Invasive and/or Metastatic TCC 247 

primary therapy for invasive bladder cancer is discussed in Chapter 9. However, 
there can be little argument that a combination of preoperative irradiation and 
cystectomy offers the best likelihood of local control, with local recurrence 
reported at less than 10% for T2 tumours and 15%-20% for T3 (Whitmore et al. 
1977; Whitmore 1980). Distant spread, therefore, causes over two-thirds of 
mortality in patients so treated. Therapy beyond the pelvis is obviously needed for 
this group as well as for those patients who present with distant metastases. 
Metastases are often in sites where objective measures of extent of disease and 
responses to treatment are impracticable (Fetter et al. 1959). Most studies, 
therefore, are small Phase I and Phase II trials which use only historical controls. 

In the following section we will review reports on systemic chemo- and 
immunotherapeutic agents which have shown some efficacy in patients with 
metastatic disease. We will then examine the role of these and other modalities as 
adjuvants to primary surgical treatment of potentially curable lesions (T2, T3, NO, 
N1; B1, B2, C, D1). Finally, we will discuss modalities available for management 
of patients with extravesical inoperable recurrences apparently confined to the 
pelvis, and for those patients with incurable disease who have intractable local 
symptoms. 

Metastatic Disease 

Single Agents 

Several chemotherapeutic agents have been used as single-drug therapy for 
metastatic TCC. While other medications have been the subject of studies which 
report favourable results, we will limit our discussion to the five single agents 
which appear to demonstrate the greatest objective efficacy. 

Doxorubicin Hydrochloride (Adriamycin). Original trials performed with this 
drug over ten years ago by Middleman et al. (1971) and Bonadonna et al. (1972) 
reported objective response rates of approximately 35% and overall (objective 
and subjective) responses of up to 55% (Frei et al. 1972) in patients with 
metastatic TCC. However, by 1977 oncologists were less enthusiastic, with 
Yagoda reporting an objective response rate of 16% (27% in patients who had not 
received prior chemotherapy) in individuals treated with intravenous boluses of 
45-75 mg/m2 every 3 weeks (not exceeding a total dose of 550 mg/m2) at the 
Memorial Sloan Kettering Cancer Center, New York and 24 % in a review of the 
literature (Yagoda 1977). Although Higby recently reported an objective 
response rate of 35% lasting at least 5 months (Higby 1980), he pointed out that 
the drug causes considerable gastrointestinal, mucosal and haematological toxic 
effects even when given in a dosage and schedule similar to that employed by 
Yagoda. However, cardiac damage, the major potentially fatal toxic effect, has 
been significantly reduced over the early experience (Frei et al. 1972). 

Cyclophosphamide (Cytoxan). This alkylating agent has been used more often 
in combination therapy (see p. 249) than as a single medication for metastatic 
TCC, but in small non-randomised trials Merrin et al. (1975) and deKernion 
(1977), using 1-1.2 g/m2 intravenously every 3 weeks, observed objective 
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responses in 40% and 53% respectively, although in the former study some 
patients did not have metastatic disease. Despite the small number of patients 
involved, these results are closely parallel to those with a 38% remission rate 
summarised from the literature by Richards (1980). Unfortunately, because ofits 
well-known complication of haemorrhagic cystitis, its haematological toxicity and 
the occasional reports of cyclophosphamide actually inducing bladder tumours 
(see p. 11), prolonged use of this agent is often inadvisable in patients with 
metastatic disease who have not had urinary diversions. 

5-Fluorouracil. 5-FU, a pyrimidine antagonist, was the first widely used 
chemotherapy for advanced bladder cancer. The drug is usually given 
intravenously either daily for 3 days and then twice a week, or weekly at a dose of 
500-600 mg/m2 until toxicity occurs. Reports from over 20 years ago claimed a 
67% (Moore et al. 1963) to 75% (Wilson 1960) objective remission rate in small 
non-controlled studies, although the criteria for patient selection and response 
were not detailed. However, in 1968 a cooperative study comparing 5-FU with 
placebo in patients with non-resectable bladder cancer failed to demonstrate an 
advantage for 5-FU therapy (Prout et al. 1968). This finding was supported by 
other small studies which were not nearly as well controlled (deKernion 1977). 
Nonetheless, claims of long-term survival in several patients have been made 
(Ansfield 1973), and recently reports have appeared of efficacy in 22 % (Smalleyet 
al. 1981) to 42% (Richards 1980) of patients. 

Methotrexate. Methotrexate, the folic acid antagonist, is given in doses of either 
0.5-1.0 mg/kg intravenously every week, or, more recently, 250 mg/m2 IV every 
third week followed by citrovorum factor rescue. It has demonstrated a 26% 
objective response rate lasting a median of 6 months in 42 patients with metastatic 
bladder cancer (Natale et al. 1981), in whom most other chemotherapeutic 
regimens had failed. This objective response rate rose to 38% in patients with no 
prior chemotherapy. These results are in agreement with previous reports 
(Turner et al. 1977; Richards 1980) and indicate that one may expect responses in 
up to 38% of patients with no prior chemotherapy. Toxicity with these dosage 
schedules, however, is significant, for almost 75% of patients develop mucositis 
and 25% experience myelosuppression (Yagoda et al. 1980). This is easily 
managed with leucovorin (folinic acid) therapy. 

cis-Dichlordiamide Platinum: cis-Platinum has produced objective overall 
response rates of 35% and rates as high as 50% for metastatic TCC in patients not 
previously treated with chemotherapy (Yagoda 1977). The agent is generally 
administered in a 50-100 mg intravenous infusion followed by induced diuresis 
weekly (D'Aoust et al. 1980) or every 3 weeks (Yagoda 1977). When the criterion 
of at least a 5-month duration of remission was applied, Herr found a 33% 
objective response rate. This included a 14% rate for complete remissions, all of 
which have lasted more than 1 year (Herr 1980). These data coincide with the 
findings of others (Soloway 1978; Merrin 1979; Higby 1980; Soloway et al. 1981b) 
with response rates varying from 35% to 42% (Yagoda 1981). In most reports 
dose-limiting renal toxicity (Higby 1980) and ototoxicity (D'Aoust 1980) were not 
inconsequential. Interestingly, Herr found that in all responding patients 
improvement was noted by the third treatment, indicating that cis-platinum can 
effectively induce tumour regression, but not answering whether further therapy 
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is necessary to sustain remission in responding patients (Herr 1980). No 
randomised studies have compared DDP to methotrexate, but both of these drugs 
are effective against TCC and should be the single agents of choice unless 
contraindicated. 

Combination Chemotherapy 

To improve efficacy without increasing toxicity, many combinations of agents 
have been investigated. Considerable success has been reported with the 
combination of Adriamycin (40 mg/m2 IV every third week to a total of 500 
mg/m2) and 5-FU (15-30 mg/kg per day on days 1, 2, and 3 every 3 weeks). 
Lindholm et al. (1980) and the EORTC Urological Group (Smith 1980) 
independently reported complete or partial remissions in approximately 40% of 
patients with measurable metastatic disease. All patients in one series 
experienced alopecia, nausea and diarrhoea (Lindholm et al. 1980). However, in 
a smaller but randomised study, Smalley et al. (1981) found no benefit with 
Adriamycin, 5-FU and cyclophosphamide compared with 5-FU alone. Similarly, 
when Williams et al. (1979) added cis-platinum to Adriamycin and 5-FU, the 
response rate (45 %) was not significantly better than has been reported for cis­
platinum alone. 

Probably the greatest success with combination therapy has been claimed for 
intravenous administration every third week, of cis-platinum (60-100 mg/m2) and 
cyclophosphamide (400-600 mg/m2) with (Kedia et al. 1981; Logothetis 1981) or 
without (Yagoda 1977) Adriamycin (40-50 mg/m2). This is known as the CISCA 
combination. Response rates have ranged from 52% (Logothetis 1981) to 82% 
(Kedia et al. 1981). In the study by Yagoda (1977), no benefit resulted from the 
addition of cyclophosphamide to Adriamycin, yet considerable improvement in 

Table 10.2. Chemotherapy for metastatic TCC 

Agents 

Single Agents 
Adriamycin 

Cyclophosphamide 
5-FU 

Methotrexate 

cis-Platinum 

Combination 
Adriamycin + 5-FU 

cis-Platinum + cyclophosphamide + 
Adriamycin (CISCA) 

cis-Platinum+cyclophosphamide 
cis-Platinum +5-FU + Adriamycin 

Objective response 

16% (Yagoda 1977) 
35% (Higby 1980) 
38% (Richards 1979) 
Placebo (Prout et al. 1968) 
22% (Smalley 1981) 
26% (Natale et al. 1981) 
38% (Richards 1980) 
33% (Herr 1980) 
42% (Yagoda 1981) 

15%8 (Smalley 1981) 
42% (Smith 1980) 
52% (Logothetis 1981) 
82% (Kedia et al. 1981) 
61 % (Yagoda 1977) 
45% (Williams et al. 1979) 

8 Cyclophosphamide added to Adriamycin and 5-FU. 
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objective response was observed when cyclophosphamide was combined with 
cis-platinum (61 % overall response rate compared to 35% for cis-platinum as a 
single agent). The advantage for the CISCA combination has persisted in a recent 
update by this group (Schwartz et al. 1983), although only a 45% complete and 
partial response rate was found for the three-drug combination compared with 
33% for cis-platinum alone (P<0.05). Conversely, in a very small series in which 
only 53% of patients had measurable lesions, Oliver reported no difference 
between CISCA therapy versus methotrexate alone or cis-platinum alone in 
patients with advanced disease (Oliver 1980). 

In summary, available data support claims for moderate efficacy of several 
agents in this disease (Table 10.2). Although reports exist of complete remissions 
lasting more than 1 year in patients treated with cis-platinum alone or in 
combination (Coates et al. 1981; Kedia et al. 1981; Logothetis 1981), much longer 
follow-up is needed to assess total impact on survival and cure. Phase III studies 
involving meaningful numbers of patients which compare different drugs and 
schedules are essential to clarify the true value of these and other agents, either 
alone or in combination. 

Immunotherapy 

Theoretical impetus for the role of immunotherapy in advanced bladder cancer 
arises from a variety of sources which purport to (1) demonstrate specific cellular 
(Bean et al. 1974; Bloom et al. 1974; Hakala et al. 1974) and humoral (Hakala et 
al. 1974; Elliot et al. 1978) immunity to TCC targets in the peripheral blood of 
patients with various stages of bladder cancer; and (2) identify a variety of 
tumour-associated antigens in the serum (Bowen 1978) and urine (Hollinshead 
1978; Gozzo et al. 1980; Hewitt et al. 1982) of patients with bladder cancer and on 
human TCC cell lines using both heterologous rabbit antisera (Bloom and Brown 
1980; Boxer et al. 1981) and murine monoclonal antibodies (Wright et al. 1980; 
Grossman 1983; Chopin et al. 1984; Fredet et al. 1984; Messing et al. 1984). 
However, the efficacy of immunological approaches to the treatment of patients 
with advanced bladder cancer remains unconfirmed. Attempts to augment pre­
existing specific or non-specific antitumour immunity, or to induce cross-reactive 
immunity by systemic immunisation (via scarification) with microbial agents have 
been largely unsuccessful (Brosman 1980). Juillard attempted to stimulate the 
development of specific immunity by active intralymphatic immunisation with 
vaccines consisting of allogeneic TCC cell lines (G. Juillard 1982, personal 
communication). We are unaware at present of any but the most anecdotal 
responses in such patients and know of no prolonged complete remission in 
individuals with metastatic disease. Perhaps the reason for such poor results, 
despite scientific evidence which supports the concept of TCC as an immunogenic 
tumour, lies in the findings of Herr, who demonstrated in patients with advanced 
bladder cancer a population of suppressor cells, both in the blood (Herr 1980) and 
in draining pelvic lymph nodes (Herr et al. 1978), which were capable of 
abrogating the normal proliferative responsiveness of these same patients' 
peripheral blood lymphocytes. 

Interferon. Another approach to treating patients with advanced bladder 
cancer employs various preparations of interferon. The impressive results of Ikic 
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et al. (1981; see p. 70), who directly injected crude human leucocyte interferon 
into or near the tumour in several patients (including eight with superficial bladder 
cancer), have led to several trials using this immunomodulator in advanced 
disease . We are currently conducting a Phase II trial of alpha interferon in patients 
with metastatic TCe. Patients receive 3 x 106 IU administered intramuscularly 
from Monday to Friday for 15 days. Too few patients have been entered to assess 
response. Toxic effects with interferon preparations include transient chills and 
fever, malaise and nausea in most patients, and leucopenia and thrombocytopenia 
in those receiving higher dosages. Serum transaminase levels are elevated in 20% 
(G. Sarna 1982, personal communication). 

Adjuvant Therapy 

From a study of 107 autopsies of individuals with TCC, Jewett and Strong (1946) 
concluded that 80% of patients with muscular invasion should be curable by 
extensive local treatment (e.g. cystectomy), compared with only one-quarter of 
those with perivesical fat invasion. The fact that this potential curability has never 
been realised, regardless of the therapy employed (Skinner and Kaufman 1978), 
underscores the need for adjuvant therapies. Further, it can be inferred that most 
patients who develop metastases have tumour dissemination prior to treatment or 
develop it at the time of therapy since over two-thirds of those who die of bladder 
cancer have distant spread, and half of those who die do so within 18 months of 
presentation (Caldwell 1974). 

Systemic Adjuvant Chemotherapy 

The chemotherapeutic agents which have some efficacy in the treatment of 
metastatic bladder cancer are usually employed as adjuvants to aggressive local 
treatment of invasive disease. Unfortunately, owing to the 30%-50% objective 
response rates observed for metastatic disease, the considerable toxic effects of 
each regimen and the advanced age of the patients involved, who have recently 
undergone extensive local treatment, only very large prospective controlled 
studies can possibly determine whether available medications have a beneficial 
role as adjuvants. While primary treatments vary with protocols, the Southeast­
ern Cancer Group is now using the CISCA combination (Durant 1980), and the 
NBCP Collaborative Group A is employing cis-platinum alone in similar patients 
(Cummings et al. 1979). Those eligible for chemotherapy have tumour present in 
the post-radiation therapy cystectomy specimen and/or positive pelvic lymph 
nodes confined to the region below the bifurcation of the iliac vessels. These 
studies may represent the first randomised prospective trials with suitable 
controls, and results are eagerly awaited. Regrettably, patient non-compliance 
has delayed completion of these studies and analysis of results. This impediment 
raises questions about the feasibility of either regimen in non-academic clinical 
environments. 

In non-randomised studies, patients with T3 disease treated by external beam 
irradiation have experienced little or no benefit from 5-FU adjuvant therapy, 
either alone (Duchek et al. 1980) or in combination with Adriamycin (Richards 
1980). However, Hall and Turner (1980) reported 100% disease free survival of 
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patients with T2-TI tumours 24 months after partial cystectomy and adjuvant 
high dose methotrexate (2000 mg with leucovorin rescue every 3 weeks for 6 
months). Based upon these findings and its efficacy in metastatic disease, we feel 
that an extensive trial of methotrexate adjuvant therapy is indicated. 

Local Adjuvants for Invasive Cancer 

Following irradiation and radical cystectomy for invasive bladder carcinoma, less 
than one-fifth of patients develop local recurrences (Mohiuddin et al. 1982). It is 
thus unlikely that extending the field or intensity of regional treatment will 
markedly reduce the inci<!err.ce.ofdistant metastases and favourably affect 
survival. Such hypotheses were recently confirmed in a Phase I study reported by 
Jacobs and Lawson (1982), who employed intra-arterial Adriamycin combined 
with intravesical hyperthermia (up to 45°) followed 3-5 weeks later by 
cystectomy. Of nine patients with extensive pelvic involvement, only one was 
alive without disease at 1 year, despite the addition of radiation therapy and/or 
intravenous cis-platinum in 3 patients. Tumour stage was reduced in only one 
patient. These findings are similar to those of Uyama et al. (1980), who reported 
stage reduction in only 15% of patients following intra-arterial Adriamycin 
treatment. Since pelvic recurrence is no longer the major cause of treatment 
failure in bladder cancer, it is unlikely that any regional adjuvant regimens will 
improve survival. 

Conversely, intra-arterial infusions of a variety of agents, including 5-FU 
(Nevin et al. 1973; Confer 1977), Mitomycin C (Ogata et al. 1973), methotrexate 
(Sullivan 1962), and cis-platinum (Samuels et al. 1980), in patients with 
unresectable disease have effected temporary tumour regression in up to 60% of 
patients. This therapy, however, is not without potential complications, including 
necrosis of buttocks and perineal skin and transient sciatica (deKernion et al. 
1978). Furthermore, because ofthe bladder's rich and bilateral arterial supply and 
venous drainage, systemic toxicity from such administration is not uncommon. 
Thus, we favour employing high-dose systemic chemotherapy with an agent of 
likely efficacy (e.g. methotrexate, cis-platinum) prior to resorting to local infusion 
(except when anatomical conditions permit truly selective administrations). 

In the presence of incapacitating vesical haemorrhage from cyclophosphamide 
therapy, radiation-induced cystitis or non-resectable bladder tumours, intravesi­
cal instillations of 4% formalin will stop bleeding in most patients (Fair 1974). A 
general or regional anaesthetic is required for pain control. Complications are 
rare in the absence of vesicoureteric reflux, although total bladder necrosis has 
been observed in one patient (Bergsma and Leary 1976). Our experience has been 
favourable, but we have often had to repeat the instillations two or three times to 
control bladder haemorrhage (see Chap. 11, p. 265). 

Squamous Carcinoma 

Squamous carcinoma represents an uncommon form of bladder cancer. By far the 
largest experience with this disease has been accumulated in Egypt, where, as a 
result of chronic bladder infections with Schistosoma haematobium, it is the most 
common solid tumour in males (Ghoneim and Awaad 1980). Hexamethylmela-
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mine is an inhibitor of nucleic acid synthesis structurally related to alkylating 
agents (Sarna 1979). In an oral dose of 8 mg/kg per day, it produced objective 
partial remissions in 38% of patients with locally unresectable, recurrent or 
metastatic disease (Gad-el Mawla et al. 1978). In similar groups, single agent trials 
of methotrexate, VM-26, Bleomycin and Adriamycin were far less effective 
(Gad-el Mawla et al. 1978; Ghoneim and Awaad 1980). Since, unlike TCC, the 
vast majority of patients who died did so as the result of pelvic extension of the 
tumour rather than distant metastases (Ghoneim and Awaad 1980), regional 
therapeutic perfusions may be appropriate as adjuvants to extirpative surgery as 
well as in the treatment of unresectable disease. 

Adenocarcinoma 

Adenocarcinoma of the bladder, either arising from urachal remnants or as a 
primary tumour, is as rare as squamous carcinoma (Kramer et al. 1979). While 
tumours of the urachal remnant may be manageable by partial cystectomy, 
considerable debate exists regarding the role of radical cystectomy. We have 
personally never cured a patient with this tumour by partial cystectomy, possibly 
because of diffuse extension of tumour cells in the lymphatics on the outer surface 
of the bladder. Tumours arising in adenomatous rests or metaplastic tissue are 
best treated by cystectomy (Jones et al. 1980). As with other forms of bladder 
cancer, almost all survivors have had stage A or B disease (Kramer et al. 1979; 
Jones et al. 1980). While systemic chemotherapy has been given to patients with 
advanced lesions, we are unaware of reports claiming efficacy for any particular 
regimen. Because of the rarity of this disease, and the absence of a unique 
localised reservoir of patients as is found with squamous cell carcinoma, 
meaningful therapeutic trials will have to be performed on a cooperative basis. 

Chemosensitivity Assays 

From the foregoing discussion regarding causes of treatment failure, it is clear that 
considerable advances in systemic therapy will have to be made before 
improvements in patient survival are realised. At present, the selection of 
chemotherapeutic agents for bladder (and virtually all other) cancers remains 
essentially empirical. Since 50% of patients with clinically non-metastatic invasive 
transitional cell carcinoma who die expire within 18 months of diagnosis, little 
time is available for prolonged therapeutic trials. The development of rapid 
methods to select the proper regimen for each individual's tumour is therefore 
desirable. While such methods are still experimental, a review of the more 
promising approaches is pertinent. 

In Vitro Tumour Stem Cell (Clonogenic) Assay 

The theoretical basis for the clonogenic or soft agar assay is the hypothesis that 
tumour cells which are capable of dividing most effectively are likely to be those 
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which demonstrate a hallmark of in vitro malignancy: loss of anchorage 
dependence (Montesano et al. 1977). These cells will therefore survive and 
undergo mitoses when suspended in soft agar. Colony formation in such a system 
indeed correlates well with in vivo tumourgenicity when tumour cells are injected 
into immunosuppressed animals, such as nude mice (Shin et al. 1975). In the assay 
for leukaemic cells described by Hamburger and Salmon (1977) and subsequently 
modified by Stanisic et al. (1980a, b) and others (von Hoff et al. 1980; Lieber and 
Kovach 1981; Tannock 1981) for solid tumours including TCC, tumour cells are 
incubated with various chemotherapeutic agents (administered in clinically 
realistic concentrations) for short periods and plated in soft agar in the absence of 
chemotherapeutic drug and inhibition of subsequent colony formation is 
recorded. It has been reported that in over three-quarters of patients with TCC a 
sufficient specimen can be obtained to allow for statistically acceptable testing of 
various medications. While retrospective and non-controlled prospective studies 
demonstrate reasonable correlation between in vivo and in vitro findings (von 
Hoff et al. 1980), to date the selection of agents predicted by this assay has not 
resulted in improved survival rates for any tumour (D. D. von Hoff 1981, personal 
communication). 

The assay presents many technical problems, including difficulty in accurately 
quantifying colonies and reliably achieving tumour growth. In addition, 
heterogeneity exists within each tumour and between the primary lesion and 
metastases (Fidler 1982). Other problems include formation of colonies by non­
malignant cells (D. D. von Hoff 1981, personal communication) cell-cycle 
dependence and need for metabolic activation of some drugs (Tannock 1978), and 
the confounding fact that the cells which are capable of dividing best (and hence 
presumably grow best in agar) are not necessarily those which preferentially 
metastasise (Hanna 1981). 

In Vivo Assay 

Owing to the difficulties cited, efforts have been made to develop in vivo assays 
which, while being far more cumbersome and costly, more closely approximate 
the clinical situation. Since these systems require survival of xenogeneic (human) 
tumour cells in rodent hosts for from several days to weeks, some form of 
immunosuppression is required to determine which chemotherapeutic agents 
impede tumour growth. These methods have ranged from use of (relatively) 
immunologically protected sites for implantation (Bogden et al. 1982) to 
employing very young mice who are functionally athymic (i.e. nude mice; Hanna 
1982), or have been thymectomised (Tannock 1981). The first model permits 
direct inspection of solid tumour xenografts, thus avoiding artefacts produced by 
creating single-cell suspensions. The last two are particularly promising for 
detecting agents which inhibit vascular metastases, and thus may be useful in the 
selection of adjuvant systemic chemotherapy following cystectomy. 
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Chapter 11 

Palliative Treatment 

K. H. Kurth 

Introduction 

By definition palliative therapy in patients with advanced bladder carcinoma may 
eliminate or reduce symptoms, but cure is rarely achieved and the prognosis is 
ultimately hopeless. Yet Culp (1979) has stated: 

... hopelessness is a state of mind and it must be avoided. It is the duty of the physician 
to determine from the patient how they live their remaining days and to provide them 
with a rewarding period of life until death. A true physician is responsible for all aspects 
of a patient's care, particularly during the palliative period. 

However, the relief of ureteric obstruction to prolong the life of the patient who 
then has to face severe, untreatable bladder symptoms or painful metastases is 
false palliation. Reliable data on the results of purely palliative treatment are 
rarely recorded and the quality of life is not usually considered when describing 
the results of therapy in patients with advanced bladder carcinoma. Nevertheless, 
an attempt should be made to summarise the therapeutic possibilities and to assess 
their relative merits in various clinical settings. 

Palliative Local Procedures 

The primary goal is to eliminate symptoms and to preserve bladder function 
whenever possible. This cannot always be achieved, and in some cases palliative 
cystectomy and urinary diversion may be unavoidable. An irritable, painful, 
bleeding bladder is one of the most distressing problems, and a number of 
therapeutic manoeuvres have been developed to control these symptoms. 
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Hydrostatic Pressure 

In 1966, Helmstein introduced the method of intravesical pressure therapy which 
is based on the observation that increased intravesical pressure causes a reduction 
of blood flow and produces anoxia. Two different techniques have been used to 
increase the intravesical pressure to a level close to the diastolic blood pressure: 
the Foley catheter method and the large rubber balloon method. In the Foley 
catheter method the bladder is filled with saline and the increased intravesical 
pressure holds the balloon of the catheter against the bladder neck and prevents 
the escape of fluid. 

Instead of infusing saline directly into the bladder a specially designed catheter 
with a large rubber balloon attached may be introduced into the bladder under 
regional anaesthesia and the intravesical pressure increased up to the patient's 
diastolic blood pressure and maintained at that level for 5-6 h. The volume of 
instilled fluid is easy to control with the large balloon technique and so this method 
is preferable. 

The intravesical pressure is adjusted by varying the elevation of the infusion set. 
When the drip rate slows down, the intravesical pressure corresponds to the 
vertical distance between the infusion set and the patient's bladder when the Foley 
catheter technique is used, but with the large balloon technique 25 cm should be 
subtracted from the compliance of the balloon. When a pressure of 70 cm of water 
has been reached the infusion set may be raised by 5 cm at a time until the 
intravesical pressure reaches the patient's diastolic pressure. A final intravesical 
pressure of 100 cm of water (approximately 75 mmHg) should not be exceeded. A 
rapid increase of the drip rate indicates imminent rupture of the bladder or of the 
balloon. 

The hydrostatic pressure treatment has been recommended for patients with 
extensive superficial tumours (see Chap. 8, p. 171), for larger tumours in patients 
who are not candidates for more extensive surgical procedures and for the control 
of intractable haemorrhage resulting from radiation or cyclophosphamide cystitis. 
Complications of this treatment are rare, but bladder rupture can occur and a 
chronically scarred and contracted bladder may result, especially if the procedure 
is followed by radiotherapy. 

According to Helmstein (1972), necrosis is limited to the neoplastic region 
because the vessels in the vascular bed of the tumour are abnormal and collapse 
more easily when the intravesical pressure is raised. The normal bladder mucosa is 
less severely affected and will easily regenerate. After technical failure of 
hydrostatic pressure treatment the procedure can be repeated. The interval 
between treatments depends on the grade of the tumour; low-grade tumours may 
be retreated after only 1 month, but with highly malignant tumours an interval of 2 
months should elapse. A survey of the results of hydrostatic pressure treatments 
for bladder tumours is given in Table 11.1. Treatment has consistently failed in 
those tumours invading the vesical muscle. 

Hydrostatic pressure treatment can, however, be used in patients with 
symptoms caused by very advanced, fixed and inoperable T3/T4 tumours. Many 
of these patients have already had radiation and pose a problem because of their 
symptoms of frequency, bleeding and pain. After Helmstein's treatment the 
exophytic part of the tumour may develop massive necrosis and, although there is 
still viable tumour present, the patients may lose their pain and stop bleeding. 
Very often their frequency is also considerably improved. 
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As a palliative measure hydrostatic distension can stop bleeding, especially 
from a radiation cystitis. In patients with large superficial tumours which are 
difficult to resect, distension may clear the bladder (see Chap. 8, p. 171). There is 
no evidence that it influences the natural history of superficial tumours. The 
procedure does not, as was hoped, immunise the patient against the tumour 
(Helmstein 1972; Hirose 1977). There is some evidence that combining 
hydrostatic pressure with hyperthermia may have a more pronounced effect on 
the bladder tumour (Ludgate et al. 1976; Newsam and Law 1982). 

Intravesical Formalin 

The instillation of a formalin solution into the bladder was advocated by Brown 
(1969) as a method of controlling vesical haemorrhage in patients with advanced 
carcinoma of the bladder. This technique can also be used to control the bleeding 
from radiation or cyclophosphamide cystitis that has not responded to other 
treatment. The indications, techniques, complications and results are shown in 
Table 11.2. The intravesical instillation of formalin for the management of 
intractable haematuria has several advantages which make it an attractive 
alternative to other modes of therapy. Formalin is universally available and can be 
made in the required concentration by any pharmacy. It should be noted that a 
saturated solution of formaldehyde contains 37% formaldehyde and this is known 
as formalin. A 10% solution of formalin therefore contains 3.7% formaldehyde. 
These two concentrations should not be confused. 

The instillation is simple and requires no special apparatus, but an anaesthetic is 
required as it is extremely painful. The procedure may take up to 48 h to arrest the 
bleeding but it can be repeated after this interval. The probable mode of action is 
the precipitation of cellular proteins in the bladder mucosa and the thrombosis of 
the submucosal vessels. Intravesical formalin therapy is generally free of systemic 
toxicity but may have some serious complications. Total bladder necrosis has been 
reported (Bergsma and Leary 1976), and hydronephrosis secondary to vesi­
coureteric reflux or obstruction also occurs (Fair 1974; Kumar et al. 1975). The 
possibility of vesicoureteric reflux must be excluded by the evidence of a 
cystogram before formalin instillation. A Fogarty catheter can be used to prevent 
reflux into the upper tracts during treatment (Bright et al. 1977). Suprapubic pain 
and urge incontinence may result from the bladder fibrosis induced by the 
formalin. Merimsky and Jossiphov (1980) described a case of tubular necrosis 
caused by the systemic absorption of formalin after intravesical treatment of a 
patient with profuse bleeding from a recurrent bladder tumour. Capen et al. 
(1982) reported a case of intraperitoneal spillage of formalin which caused 
extensive medical problems. 

Nearly all the complications have been associated with the use of 10% solutions 
of formalin. Fair (1974) reported that a 1 % solution is as effective as the 10% 
solution and is free of the complications. It is therefore recommended that only a 
1 % or 4% solution is used and that the contact time is only 15 min. 

Intravesical phenol, alcohol and silver nitrate have also been reported to be of 
benefit in the control of intractable bladder haemorrhage, but these solutions do 
not appear to be as effective as formalin. 
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Local Hyperthermia for Bladder Cancer 

The effectiveness of hyperthermia for the treatment of cancer has been 
demonstrated both clinically and experimentally. The heat can be administered 
either by raising the body temperature or by local application. This has been 
regarded with suspicion by many oncologists, but it has been shown experimental­
ly that tumour cells, both in vivo and in vitro, are more susceptible to heat than 
normal tissues (Cavaliere et al. 1967; Dickson 1977) and may be killed when 
subjected to temperatures over 40° C. The urinary bladder is exceptional in being 
readily treatable by local hyperthermia. 

Method of Hyperthermia by Irrigation 

Hall et al. (1974) heated the bladder by irrigation through a three-way catheter 
with normal saline heated by passage through a heating coil and waterbath. The 
flow was approximately 2 litres/h and was adjusted so that the outflow 
temperature was about 45° C. This temperature was tolerated by all patients; 
higher temperatures tended to cause discomfort. Irrigation was carried out for 1-3 
h per day for 12 days. Vesicoureteric reflux was not considered to be a 
contraindication to therapy, but urinary tract infections were treated prior to 
hyperthermia. They recommended that a second catheter is placed in the rectum 
to irrigate the rectum with cold saline if the temperature of the anterior rectal wall 
rises, in order to avoid the possibility of producing a rectovesical fistula by thermal 
necrosis. The temperature of the irrigating fluid is measured at both the inflow 
and outflow. If the procedure is done at laparotomy, needle thermocouples may 
be placed in the bladder lumen, beneath the peritoneum over the dome of the 
bladder and in the mucosa of the anterior rectal wall to measure the gradient 
across the bladder wall. 

Results. A total of 52 patients with multiple Ta and T1 tumours and 8 patients 
with invasive bladder cancers were treated: 9 patients with superficial tumours 
were completely clear of tumour on follow-up cystoscopy; 23 patients had more 
than a 50% reduction in tumour size; 10 patients had minimal regression and 10 
patients had no visible change in the tumour up to 8 weeks after treatment. The 
invasive carcinomas showed necrosis of the visible tumour in four cases (Hall 
1978). Cystoscopy the day after treatment showed changes ranging from 
moderate congestion of the mucosa to oedematous cystitis. After an interval of 2 
weeks the mucosa generally looked normal. Biopsy specimens, taken from the 
tumours persisting after hyperthermia, showed the same morphological pattern as 
those obtained before treatment. Biopsies of normal bladder mucosa also showed 
varying degrees of hyperplasia both before and after therapy. This experience 
showed that hyperthermic irrigation can produce necrosis of superficial 
transitional cell carcinoma without damaging the bladder mucosa, provided that 
the intravesical temperature is kept between 41 ° and 45° C. 

Four other patients were treated with high-temperature bladder irrigation as an 
alternative to cystectomy because of their age and frailty (Hall et al. 1976). Three 
had T3 bladder carcinomas and one had widespread urothelial atypia with 
carcinoma in situ and a contracted bladder. At laparotomy the bladder was 
isolated from the other viscera by a dry pack pushed well into the rectovesical 
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fossa and was then covered with aluminium foil. Bladder heating was maintained 
for 25-70 min while the ileal conduit diversion of the urine was performed. The 
irrigating fluid was heated to between 63° and 82° C. In three cases the bladder 
tumour was not destroyed even after hyperthermia to 82° C for 25 min. 
Apparently viable tumour cells were found in the muscle layer 6 weeks after 
hyperthermia. The treatment caused necrosis of the anterior wall of the rectum in 
one patient. The patient with carcinoma in situ developed further bladder 
contracture and 6 years later developed a recurrent invasive bladder cancer. 

As yet hyperthermia has been assessed as palliative therapy only in small series 
of patients with severe local symptoms of invasive and inoperable cancer (Ludgate 
et al. 1976; Newsam and Law 1982). Further experience and data will be necessary 
before the results of this type of therapy can be evaluated. Hyperthermic 
irrigation of the bladder at 60°-80° C is not recommended as it is hazardous. 

High-Frequency Hyperthermia 

Hyperthermia irrigation of the bladder may cause non-uniform heating of the 
bladder wall. An alternative is transurethrally applied local high-frequency 
hyperthermia as described by Harzmann et al. (1978). These authors have 
developed an optically controlled system for local high-frequency hyperthermia 
(Fig. 11.1). Temperature regulation is made possible by using a thermocouple 
thrust into the bladder wall and another sensor registering the temperature in the 
bladder lumen. The method was first tested in rabbits who had received a 
transplant of the Brown-Pearce carcinoma into the bladder wall. The temperature 
in the tumour was found to be 7° C higher than in the tumour-free bladder wall, 
demonstrating the higher thermosensitivity of tumour tissue. After hyperthermia 
the healthy urothelium showed reversible oedema over a period of 70 days. 
Tumours treated to 43° C for 30 min were smaller than untreated ones and showed 

Fig. 11.1. Optically controlled system for local high-frequency hyperthermia of the bladder. 
(Harzmann et al. 1978) 
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haemorrhagic necrosis. Later this method was tested on dogs and again subtotal 
tumour necrosis was seen. 

In 1980 Harzmann et al. described their first clinical experience in 28 patients 
with advanced carcinoma of the bladder who were unfit for extensive surgery and 
who were treated under local anaesthesia by high-frequency hyperthermia. The 
hyperthermia was produced by an active internal electrode with an inactive belt­
shaped external electrode. A modified high-frequency apparatus l which 
produced 30 to 300 W at a frequency of 500 kHz (in the long wave region) was 
used. These conditions were chosen to ensure more homogeneous heating of the 
tissue, which is not achieved by bladder irrigation. The temperature of the 
tumour-free bladder wall rose quickly to 43° C and was maintained for 60 min. The 
patients were treated three times by this procedure. Macroscopic haematuria 
disappeared within 48 h and endoscopic checks performed at weekly intervals 
showed oedema and a reduction of the tumour volume. The histological late 
findings were stromal hyalinisation without any permanent side effects on the 
tumour-free areas of the bladder. This treatment should be considered as 
palliation because complete destruction of the tumour was not observed. 
Combination of this therapy with radiotherapy or chemotherapy may lead to an 
improvement in the treatment of advanced carcinoma of the bladder, if synergism 
can be demonstrated (Jacobs et al. 1982). 

The results obtained with local hyperthermia alone are not convincing and the 
palliative effect is doubtful. High-frequency hyperthermia should be superior to 
irrigation with heated saline because homogeneous heating of the tissue can be 
guaranteed. Further experience is needed to define the value of this treatment, 
either alone or in combinations with other therapies, in the palliation of locally 
advanced bladder cancer. 

Cryotherapy 

Urological cryosurgery was initiated by Gonder et al. (1964), though de Quervain 
(1927) first reported the freezing of a bladder cancer. Cahan et al. (1970) reported 
on five patients with uncontrolled bladder haemorrhage treated by cryosurgery 
after palliative radiotherapy. In three of the patients the bladder was filled three 
times with liquid nitrogen, and in the other two an all-purpose cryoprobe was 
brought into contact with the bleeding area and consecutive freeze-thaw cycles 
were completed with probe tip temperatures of -130° and -140° C. In three out 
of five cases the bladder was not excluded from urine during and after the 
cryosurgical procedure. The postoperative evacuation of the cryonecrotic slough 
required 3-5 weeks. Haematuria did not reappear after cryosurgery. One patient 
was well and had no bleeding 2i years after cryosurgery. 

In a subsequent report from the same institute (Memorial Hospital, New York) 
MacKenzie (1972) presented the results of 15 patients treated for carcinoma of the 
bladder by topical liquid nitrogen and 7 additional patients treated by segmental 
cryotherapy. All tumours were deeply infiltrating and one had metastases. Two 
patients had T3 tumours at laparotomy and no recurrence was evident when these 
patients died of cardiac and pulmonary disease. Three patients died of metastases, 

1 Manufactured by Firma Erbe Elekromedizin, 7400 Tiibingen, Federal Republic of Germany. 
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one patient was well following a cystectomy and one patient with recurrence died 
of myocardial infarction. Thus 2 out of 15 patients treated by liquid nitrogen 
remained free of recurrence, and 5 out of 7 patients treated with the cryoprobe for 
deeply infiltrating bladder carcinoma developed recurrences. 

The adjuvant use of a cryoprobe prior to open excision of bladder tumours and 
also as an adjuvant after palliative TUR of deeply infiltrating tumours has been 
reported. (Reuter 1978). In 1974 Haschek stated: 

I have not yet found any paper giving results of cryosurgery in the management of 
bladder tumours. It is not logical that one go deeper with cryosurgery than with 
transurethral resection. There is a need for research demonstrating the advantage of 
cryosurgery in the management of cancer of the bladder and prostate. 

Such reports, with stage-related results and an adequate follow-up, are still 
lacking. Therefore cryotherapy remains unproven and is not suitable for routine 
use. 

Transurethral Laser Irradiation 

A laser is a high-intensity light source which emits a nearly parallel beam of 
electromagnetic radiation of given wavelength, generated in a suitable atomic or 
molecular system by means of quantum-optical processes. In medicine the CO2 

laser (wavelength 10.6 .urn), the neodymium-Y AG (Nd-YAG) laser (wavelength 
1.06 nm) and the argon laser (wavelengths between 485 and 515 nm) are employed 
(Hall 1982; see also Chap 8, p. 177). For endoscopic application flexible light 
conductors have been developed. Argon and Nd-YAG lasers have been used 
experimentally in rabbits to examine the morphological and histological changes 
produced in the healthy bladder and in bladder tumours and also to obtain 
technical safety data (Staehler and Hofstetter 1979). 

Hofstetter (1981) treated 302 bladder tumours up to thumb-tip size with the 
Nd-YAG laser; 196 larger bladder tumours were removed by TUR followed by 
laser irradiation 1 week later. All tumours were staged Ta to T3NOMO. The later 
results of this treatment are not reported, but at the first cystoscopy 2 months after 
the irradiation a recurrence was seen in 9.9% of the tumours treated by irradiation 
alone and in 8.1 % of the tumours resected transurethrally prior to laser 
irradiation. In the group treated by laser irradiation alone, the recurrence was 
seen in the irradiated area in 3.6% and at the border of the irradiated area in 
6.3%. In the group having the combined treatment these figures were 2.5% and 
5.6% respectively. 

It is too early for a definitive assessment oflaser therapy in patients with bladder 
tumours. It is not clear whether this method has any advantages over the standard 
TUR. However, the Nd-YAG laser is able to destroy bladder tumours. In this 
laser the lasting element is a synthetic diamond (Y AG being an acronym for 
yttrium aluminium garnet) treated with neodymium. The radiation from this 
element is carried along a 2-m length of quartz fibre set into the shaft of a 21 F 
cystoscope specially constructed for this purpose. The fibre extends beyond the 
end of the cystoscope and the radiation beam can be directed by an Albarran 
lever. During treatment the bladder is filled with 0.9% sodium chloride and the tip 
of the light guide is brought within 2-5 mm of the tumour, which creates a focal 
point of 2-3 mm diameter. With a power of 40--50 W the radiation IS delivered to 
the tumour in a series of doses each lasting not more than 3 s. The appearance of 
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white discoloration shows that the treatment is effective; the appearance of 
carbon deposits is a sign that the energy has been absorbed by blood on the surface 
of the tumour and the energy is insufficient to destroy tumour in the deeper layers 
of the bladder wall. 

The thermal effects of the forward scattering on organs adjacent to the bladder 
must be considered. Kronester et al. (1981) concluded that intestinal damage, 
which has a risk of perforation, can be avoided if the laser radiation has a power of 
no more than 42 Wand is applied for maximum periods of 3 s with a focus of at 
least 2 mm diameter onto areas of the bladder that are at least 3 mm in thickness. 
Lower powers (less than 40 W) and much longer periods of application may be 
preferable for achieving necrosis of tumour infiltrating the bladder wall. 

Laser irradiation therefore has the ability to destroy up to 8 mm in depth of 
tissue; this may be useful for the palliative treatment of infiltrating bladder 
tumours with known metastatic disease. To what extent patients with local disease 
can be cured by lasers must be the subject of future reports. 

Transcatheter Embolisation in the Management ofIntractable Bladder 
Haemorrhage 

Transcatheter haemostasis is used to treat genitourinary haemorrhages with a 
variety of causes. Techniques of selective catheterisation of pelvic arteries make 
transcatheter embolisation of bleeding vessels in the bladder possible, with results 
that are equal to those of ligation of the hypogastric arteries. A variety of 
materials may be placed in the artery to achieve occlusion, and the results of 
embolisation have been greatly improved by refinements in angiographic 
techniques and the development of new embolic materials such as the smaller 
steel coil/wool thread combination, small detachable balloons and liquid tissue 
adhesives. Superselective occlusions can be performed in almost every area. 

Gel foam used to be the principal agent for embolisation. It can be delivered 
through standard 5 or 6.5 F catheters into the selected position. However, the 
occlusion is not always permanent and reflux of gel foam fragments into the 
systemic circulation is a serious potential complication. Insertion of the 
Gianturco-Wallace steel coil into a major artery following embolisation with gel 
foam gives more permanent occlusion. The gel foam slows down the blood flow 
enough to allow the formation of a solid thrombus at the site of the coil. Use of the 
Gianturco coil requires an intact clotting system; the procedure is limited to larger 
vessels and requires a 7 F catheter for delivery. Anatomical variations or vascular 
tortuosity increase the difficulty of the procedure. Permanent occlusion of larger 

Table 11.3. Complications of pelvic embolisation 

Mild febrile reaction 
Gluteal discomfort (one-third of the patients) 
Transient buttock claudication (minimised by passing the catheter beyond the superior gluteal artery) 
Impotence after bilateral hypogastric embolisation in men 
Gangrene (necrosis) of the bladder 
Paralysis of a leg (spinal cord damage) 
Accidental occlusion of other arteries 
Unplanned vessel damage 



T
ab

le
 1

1.
4.

 
T

ra
ns

ca
th

et
er

 e
m

bo
li

sa
ti

on
 in

 t
he

 m
an

ag
em

en
t 

o
f 

ha
em

or
rh

ag
e 

fr
om

 t
he

 b
la

dd
er

 

R
ef

er
en

ce
 

A
et

io
lo

gy
 

N
o.

 o
f 

S
it

e 
of

 e
m

bo
li

sa
ti

on
 

pa
ti

en
ts

 

H
ug

ue
t 

et
 a

l. 
B

la
dd

er
 c

ar
ci

no
m

a 
B

il
at

er
al

 e
m

bo
li

sa
ti

on
 

(1
98

0)
 

(a
nd

 o
th

er
 m

al
ig

na
nc

ie
s)

 
43

 
R

ad
ia

ti
on

 c
ys

ti
ti

s 
2 

G
ii

nt
he

r 
et

 a
l. 

B
la

dd
er

 c
ar

ci
no

m
a 

5 
S

up
er

se
le

ct
iv

e 
(1

98
1)

 
P

ro
st

at
ic

 c
ar

ci
no

m
a 

1 
em

bo
li

sa
ti

on
 

C
er

vi
x 

ca
rc

in
om

a 
1 

(n
o 

fu
rt

he
r 

de
ta

il
s)

 

B
us

h 
an

d 
F

re
en

y 
B

la
dd

er
 c

ar
ci

no
m

a 
U

ni
la

te
ra

l 
hy

po
ga

st
ri

c 
ar

te
ry

 o
cc

lu
si

on
 

(1
98

0)
 

B
la

dd
er

 c
ar

ci
no

m
a 

B
il

at
er

al
 h

yp
og

as
tr

ic
 a

rt
er

y 
oc

cl
us

io
n 

C
er

vi
x 

ca
rc

in
om

a 
B

il
at

er
al

 h
yp

og
as

tr
ic

 a
rt

er
y 

oc
cl

us
io

n 
H

er
m

an
ow

ic
z 

B
la

dd
er

 c
ar

ci
no

m
a 

17
 

13
 p

at
ie

n
ts

-b
il

at
er

al
 o

cc
lu

si
on

 o
f 

et
 a

l. 
(1

98
0)

 
C

er
vi

x 
ca

rc
in

om
a 

1 
hy

po
ga

st
ri

c 
ar

te
ry

; 
5 

p
a
ti

e
n

ts
-

un
il

at
er

al
 o

cc
lu

si
on

 o
f 

hy
po

-
ga

st
ri

c 
ar

te
ry

 

M
at

er
ia

l 
fo

r 
em

bo
li

sa
ti

on
 

G
el

 f
oa

m
, 

IB
C

A
 

IB
C

A
 p

lu
s 

li
pi

od
ol

 

IB
C

A
 

IB
C

A
 

IB
C

A
 

G
el

 f
oa

m
 

R
es

ul
ts

 

H
ae

m
os

ta
si

s 
ac

hi
ev

ed
 

in
 3

6 
pa

ti
en

ts
 (

du
ra

ti
on

 
no

t 
li

st
ed

);
 7

 f
ai

lu
re

s 
(1

 f
or

 t
ec

hn
ic

al
 r

ea
so

ns
) 

S
uc

ce
ss

fu
l 

in
 a

ll 
pa

ti
en

ts
 

(d
ur

at
io

n 
of

 h
ae

m
os

ta
­

si
s 

no
t 

li
st

ed
);

 
2 

pa
ti

en
ts

 w
it

h 
re

cu
rr

en
t 

ha
em

or
rh

ag
e 

3,
 5

 m
on

th
s 

la
te

r 
S

uc
ce

ss
fu

l 
S

uc
ce

ss
fu

l 
S

uc
ce

ss
fu

l 
S

uc
ce

ss
fu

l 
in

 
15

 p
at

ie
nt

s 
(d

ur
at

io
n 

o
f 

ha
em

os
ta

si
s 

no
t 

li
st

ed
) 

'"t
i ~
 

~.
 <' (1

) r o (
)
 e:..
 

'"t
i 8 hl 0.
. 

.:: rI '" N
 ~
 



276 Palliative Treatment 

vessels can also be accomplished by detachable balloons. Isobutyl-cyanoacrylate 
(IBeA) is an acrylic resin that polymerises quickly upon contact with blood and 
becomes a firm mass that occludes the arterial tree by forming a cast. It is a non­
reabsorbable embolic material (GUnther et al. 1981). The use of Pantopaque 
instead of the usual tantalum for opacification of the acrylate slightly retards 
polymerisation. The technical difficulties, the possibility of revascularisation and 
the fear of bladder necrosis or distal embolism have hindered the development of 
bilateral internal iliac embolisatio~. Selective catheterisation of the internal iliac 
arteries by an experienced angiographist is nearly always possible; the 
transaxillary, ipsilateral or contralateral femoral approaches may be used. The 
superselective catheter techniques permit selective engagement of branch vessels, 
such as the superior vesical artery, and thus limit embolisation to the area supplied 
by that branch (Lang et al. 1979). In patients with multiple demonstrable bleeding 
points supplied from different branch vessels the infarcting substance may be 
channelled by the midstream of the appropriate division of the hypogastric artery, 
relying on the syphoniog effect of the bleeding lesion to direct them into the 
appropriate branches. To limit embolisation to the desired region and to preclude 
inadvertant regurgitation into the main vessels, fluoroscopic monitoring and 
fractional embolisation are imperative. The excellent collateral network in the 
bladder musculature ensures sufficient capillary flow to any segment in which the 
principal vascular supply ha .. been embolised so that tissue necrosis is prevented. 
In cases with haemorrhage from the bladder resulting from carcinoma, specific 
bleeding points may not be identifiable on the arteriogram. If superselective 
embolisation cannot be performed, or if a specific bleeding source is not evident, 
then the main branches of one or both hypogastric arteries can be infarcted using a 
combination of gel foam and steel coils or liquid tissue adhesive. Revascularisa­
tion of an embolised arterial tree has been described when clots or gel foam were 
used as the embolic material. Acrylate or Gianturco coils may therefore be 
preferable. The effectiveness of embolisation is in contrast to the experience with 
surgical ligation. This may be due to the occlusion of the small vessels on the 
bleeding side which would otherwise function in the development of a collateral 
blood supply (Schuhrke and Barr 1976). After embolisation the patient may suffer 
from transient post-embolisation upper thigh and gluteal pain related to the post­
infarction syndrome. Further complications are listed in Table 11.3 and the 
indications and results of transcatheter embolisation in the management of 
haemorrhage from the bladder are listed in Table 11.4. 

From these results we can conclude that bleeding from unresectable bladder 
cancer can be controlled by hypogastric artery embolisation. In the hands of 
experienced radiologists this procedure offers an attractive method for palliative 
treatment. A variety of embolic devices is available, each offering certain 
advantages for specific genitourinary problems; most radiologists develop their 
expertise with a limited number of methods. Bilateral hypogastric artery 
occlusion has been performed by many investigators without untoward effects 
(Lang et al. 1979; Gunther et al. 1981). Recanalisation or revascularisation of the 
embolised artery may be avoided by using a non-reabsorbable embolic material 
such as isobutyl-2-cyanoacrylate. 
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Hypogastric Artery Infusion 

Intra-arterial chemotherapy may offer advantages over intravenous chemo­
therapy by delivering active drugs in much higher concentrations to the tumour 
without any increase in the systemic toxicity. The ideal agent would be a drug that 
is extremely toxic to cancer cells but is quite innocuous to the adjacent normal 
tissue, or is completely inactivated during its passage through the venous 
circulation. The goal of synthesising compounds that are able to produce regional 
damage during a single transit through the capillary bed after intra-arterial 
infusion and which are rapidly inactivated in the venous circulation has not yet 
been achieved. Nevertheless, regional perfusion remains an attractive approach 
for the following reasons (Goodman et al. 1982): 

1. The bone marrow and immune system are protected from the toxic action of 
the drug. 

2. A higher concentration in the tumour circulation can be achieved, usually 4-12 
times the level attained by intravenous use. 

3. Alkylating effects are potentiated by increased tissue oxygenation. 
4. Potentiation by local hyperthermia. 
5. Removal by washout of excess therapeutic agent and toxic products of the 

treatment. 

The complications of regional chemotherapy include: 

1. Local oedema 
2. Haemorrhage and tissue necrosis 
3. Skin sloughs occurring in perfusion of extremities 
4. Local, irreversible vascular changes which may occur as a direct effect of the 

drug on the vessel wall, depending on its concentration, the flow in the vessel, 
the calibre of the vessel and the anatomical configuration 

5. Gastrointestinal symptoms 
6. Nerve damage 
7. Infection, which is always a hazard when indwelling catheters remain in a 

blood vessel for a long period of time 

After a report by Sullivan in 1962, Ogata et al. (1973) and Nevin et al. (1974) 
confirmed the technical feasibility of pelvic infusion therapy in patients with 
unresectable bladder cancer and in patients who refused radical surgery. Nevin's 
protocol consisted of arterial infusion with 5-FU, or a combination of 5-FU with 
Bleomycin and Adriamycin, as the sole treatment for patients with bladder cancer 
recurring after radiotherapy. Patients who were not previously irradiated were 
first treated by arterial infusion with these three drugs, followed by supervoltage 
irradiation. Patients with metastatic disease outside the pelvis were not excluded. 
All patients selected for treatment underwent laparotomy and partial iliac 
lymphadenectomy for staging, followed by insertion of infusion catheters into 
both internal iliac arteries. After wound healing the patients were able to be 
discharged from hospital with the infusion catheters in place and the 
chemotherapy was continued in the outpatient department. The infusion was 
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280 Palliative Treatment 

provided by a battery-operated sigmamotor portable infusion pump. This 
regimen was continued for 3 months in those patients who were to receive 
megavoltage radiation, unless the patients experienced severe toxic reactions to 
the drug. Those patients who had previously received megavoltage radiation were 
continuously infused until the catheter failed to function or toxic reaction to the 
drug terminated the treatment. The infusions were maintained for as long as 1 
year. Those patients who were irradiated after infusion tended to have fewer 
complaints during the irradiation than those who were treated before infusion 
therapy or who received no infusion therapy. None of the patients developed 
complications as the result of the insertion of the catheter, and no arterial or 
venous thromboses, bleeding or septic complications were seen. More recently, 
intra-arterial infusion of chemotherapeutic drugs has been used as an adjuvant to 
surgical therapy combined with local hyperthermia (see Table 11.5). 

From the limited experience with intra-arterial chemotherapy one can conclude 
that intra-arterial infusion is more effective than intravenous treatment, as judged 
by the survival and remission rates that are reported. Combined treatment with 
radiotherapy, hyperthermia and surgery may enhance the response. cis­
Platinum, currently the most effective chemotherapeutic agent for metastatic 
bladder cancer, has a short plasma half-life owing to its high affinity for tissue 
proteins. Intra-arterial infusion should increase the local concentration and its 
gradient across the tumour cell membranes. Side effects, such as nausea and 
vomiting, are remarkably low after intra-arterial infusion of cis-platinum. The 
interaction of hyperthermia with chemotherapeutic agents frequently results in a 
greater cytotoxicity than would be expected from a purely additive effect. 
Marmor (1979) showed that local hyperthermia to 42° C can potentiate the activity 
of cis-platinum in animal models. The delivery of cis-platinum intra-arterially can 
cause a 5.4 times greater uptake in the bladder tumour, as compared with normal 
bladder muscle (Jacobs et al. 1982). In addition to its favourable effect on tumour 
size intra-arterial infusion can control haematuria and relieve pain (Confer et al. 
1977; Wallace et al. 1982). 

The use of percutaneous catheter systems may be complicated by the presence 
of infection at the exit site. Recently a system has been developed which allows 
drug infusion without the need for chronic skin penetration or multiple vena 
punctures. The Port-A-Catheter2 is an implantable catheter system consisting of 
an implantable silicone catheter and a stainless steel portal with a self-sealing 
septum for hypodermic needle entry. The portal is positioned in a subcutaneous 
pocket and can be repeatedly accessed by percutaneous needle puncture. First 
experiences with this system were reported by Niederhuber et al. (1982). A ten 
times more expensive implantable infusion pump3 was used and had no 
complications such as arterial thrombosis, catheter sepsis and dislodgement, 
pump infusion variation and pump failure (Barone et al. 1982). Another way to 
avoid continuous infusion may be chemo-embolisation, as described by Kato et al. 
(1981). These authors used micro spheres of ethylcellulose containing Mitomy­
cin-C. When injected into the hypogastric artery the spheres block the small 
branches and the ethylcellulose is enzymatically degraded to release the 
Mitomycin-C slowly. 

2 Manufactured by Pharmacia Nu Tech, Piscataway, New Jersey. 
3 Manufactured by Infusaid Corp., Norwood, Massachusetts. 
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282 Palliative Treatment 

As a method of local treatment for advanced bladder carcinoma intra-arterial 
drug infusion warrants further use and study. The techniques should be familiar to 
urological oncologists. 

Palliative Radiotherapy 

Palliative radiotherapy has been advocated for control of intractable haemor­
rhage, pain and bladder irritability. Some of the results are summarised in Table 
11.6. Green and George (1974) examined 74 patients with proven localised 
advanced bladder cancer who were treated by radiotherapy and found no 
difference in the response according to histological type or extent of tumour 
spread. In 12 of 35 patients with haematuria palliation lasted until death. Pelvic 
pain was usually alleviated, but bladder irritability was not often affected. Ten per 
cent of the patients were free of local symptoms at death. The duration of survival 
was longer in patients treated with higher tumour doses than in those treated with 
lower doses. 

A new approach for palliative control of haematuria or ureteric obstruction was 
presented by Chan et al. (1979). They treated seven patients with carcinoma ofthe 
bladder whose medical condition or disease status prevented radical surgery; five 
had intractable vesical haemorrhage and two had progressive azotaemia caused 
by ureteric obstruction. The patients received single fractions of 1000 cGy pelvic 
irradiation delivered with 25 Me V X-rays using parallel opposed anteroposterior 
12 X 12 portals. Four patients completed three fractions of 1000 cGy at ~ weekly 
intervals. Bleeding subsided promptly in the five patients treated for bladder 
haemorrhage, and one patient had complete relief of pelvic pain. The duration of 
responses ranged from 2 to 8 months, with a median of 5 months. Severe bleeding 
recurred in only one patient 12 months after completion of irradiation. Both 
patients with ureteric obstruction received only a single dose of 1000 cGy and 
improvement was noted in the blood nitrogen levels in both patients. Acute 
reactions consisted of diarrhoea, nausea and vomiting for ~ days after 
irradiation. The authors concluded that 'radiobiologically the use of a single or a 
few massive doses generally is inferior to more conventional fractionation, but the 
therapeutic ratio may be reversed when used palliatively in patients with short 
survival'. 

In attempting palliation of an inoperable primary tumour one should have 
limited aims. Palliative irradiation may be considered for patients with 
unresectable advanced bladder carcinomas when haematuria is present. Sympto­
matic improvement can occur within a relatively short time because of 
obliteration of the blood supply to the tumour. Dysuria may also be improved, but 
frequency may become worse. In any clinical situation the time factor for 
palliative therapy should be as short as possible. This is of special importance in 
advanced bladder cancer, where the life expectancy may be short. The treatment 
plan should therefore be simple and short; the goal is homogeneous irradiation of 
the entire bladder and perivesical region, including the iliac lymph nodes and, in 
males, the prostatic urethra. A dose of 4000 cGy seems to be equally good for 
relief of symptoms and is better tolerated than a higher dose. The decision to treat 
only with a palliative dose is certainly easy to take in the elderly. In a young patient 
or a patient in good physical condition and with no distant metastases, radical 
radiotherapy is justified, even though the probability of cure is relatively small. 



Palliative Operative Procedures 283 

Urinary bypass procedures are not indicated prior to palliative radiotherapy in 
patients with unilateral obstruction. The bypass procedure may increase the 
patient's comfort during and after treatment, but a major surgical procedure is not 
the best approach in patients who are in poor general condition. Urinary diversion 
is indicated in patients in good general condition who have bilateral obstruction 
prior to radiotherapy. The decision to perform urinary diversion must be taken 
only after considering carefully each individual case, and one has to be aware that 
the patient will probably die of cachexia instead of uraemia. Greiner et al. (1977) 
showed that ureteric obstruction has the same prognostic importance as a positive 
lymphogram (only 3 patients out of 61 showed significant improvement in the 
obstruction after irradiation with 7000-7500 cGy). The insertion of a percu­
taneous nephrostomy tube into the obstructed upper tracts is now a standard 
procedure which obviates the need for major surgery to divert the urine and its use 
has greatly facilitated the decision as to whether the patient should be diverted 
before radiotherapy (see p. 287). 

Palliative Operative Procedures 

TUR of Bladder Tumours 

TUR is the standard treatment for superficial bladder tumours (Ta and T1). It is 
generally accepted that tumours infiltrating the deeper muscle layers of the 

Table 11.7. Bladder carcinoma treated by TUR 

Reference Clinical stage No. of patients 
surviving for 
5 years (%) 

Flocks (1951) TI,T3 68/142 (47) 
Milner (1954) TI 51189 (57) 

T3 20/86 (23) 
T4 1113 (7) 

Nichols and TI,T3 3/20 (15) 
Marshall (1956) 

Barnes et a1. (1967) T21T3 46/114 (40) 
T4 2/36 (5) 
TXMl 1120 (5) 

Marberger et a1. (1972) T3-4 10/69 (14) 
T4NXorMI 0/38 (0) 

O'Flynn et a1. (1975) TI 1011181 (56) 
T3 21/109 (20) 
T4 0/49 (0) 

Hohenfellner (1978) TI-T4 (combined 8/44 (19) 
irradiation) 

TI-T4 (TUR only) 6/32 (19) 
Kenny et aI. (1972) C 13/23 (1 year) 

3/23 (2 years) 
2123 (5 years) 

D 33/96 (1 year) 
13/96 (2 years) 
4/96 (5 years) 
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bladder cannot be radically removed by TUR. However, in patients with known 
metastatic disease, the bulk of the tumour can be removed and the patients' 
symptoms can be controlled by TUR and coagulation, which can be repeated. 
Further palliation can be obtained by combining the TUR with local external 
radiotherapy and systemic chemotherapy (Jackse et al. 1983). Reuter (1978) 
combined TUR of infiltrating tumours with cryotherapy and cobalt irradiation. In 
rapidly growing and recurring tumours repeated operations are impracticable. 
Reduction of the tumour bulk and removal of the necrotic intravesical portion of 
the tumour may improve the results of radiotherapy and moderate the intensity of 
the radiation reaction. The results of TUR of invasive bladder tumours are listed 
in Table 11.7. 

If simple endoscopic surgery can control local symptoms in patients with 
metastatic disease then this form of therapy is preferable to more extensive 
extirpational or diversionary procedures. 

Palliative Cystectomy 

The survival of patients treated by cystectomy for tumours invading adjacent 
organs or lymph nodes have been reported by several authors and are set out in 
Table 11.8. The results are extremely poor, and this cure cannot be expected in 
patients with tumours fixed to the pelvic wall or invading adjacent organs 
(category T4), or in patients with lymph nodes invaded above the bifurcation of 
the common iliac artery (stage D2 or category N4). If urinary diversion has 
already been performed and a local procedure to stop massive haemorrhage or 
local pain has failed, then cystectomy may be the only way to relieve the patient's 
symptoms. Morbidity and mortality are high in those patients who have had 
previous local palliative procedures (TUR, formalin, radiotherapy etc.). Brown 
et al. (1977) reported a mortality of 39% and a median survival of only 3.1 months 
in patients who had received radiotherapy or systemic chemotherapy prior to the 
palliative cystectomy. Thus palliative cystectomy in patients with advanced 
disease is very rarely justified. Understaging, especially of lymph nodes, may 
result in the surgeon being confronted with the decision as to whether to proceed 
with a cystectomy when positive lymph nodes are found above the common iliac 
bifurcation at the time of surgery. Schroder and Jellinghaus (1975) reported that 
the indication for cystectomy should be limited to stages B, C and D1 (TNM 
categories TI-3, N1-3). Approximately 80% of patients with stage D bladder 
cancers died in the first year following cystectomy (Kenny et al. 1972). 

Partial Cystectomy 

Partial cystectomy is usually reserved for patients who have localised disease 
which cannot be resected adequately transurethrally (Grossman 1979). If the 
lesion is locally resectable and the remainder of the bladder is normal, and neither 
regional nor distant metastases are present, then partial cystectomy offers an 
effective form of therapy. Most patients who undergo partial cystectomy for 
tumour invading the muscle layer and who have a resectable lesion attain a 
satisfactory bladder capacity (Novick and Stewart 1976). Very few patients are 
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suitable for segmental resections because the vast majority of tumours are 
situated on the base of the bladder near the ureteric orifices or they are multifocal 
(see Chaps. 8 and 9, pp. 174 and 191). The morbidity after partial cystectomy is 
significantly lower than after a total cystectomy; therefore, if surgery is 
unavoidable, a suitable localised lesion can be treated by a partial cystectomy. 
Bladder carcinomas invading the anterior abdominal wall can sometimes be 
excised with either a partial or total cystectomy and produce effective palliation or 
even long-term survival (Bracken and Grabstald 1975). 

Urinary Diversion 

Palliative urinary diversion may be considered in patients with advanced 
metastatic bladder cancer if haematuria, pain, obstruction and frequency cannot 
be controlled by conservative means. Diversion of the urine can occasionally 
reduce severe haemorrhage and the discomfort associated with the local lesion by 
excluding the urine from the bladder and by removing the urinary enzymes that 
perpetuate the bleeding (Kirk et al. 1982). The patient's prognosis must justify the 
initial morbidity and mortality of the surgery. Brin et al. (1975) reported 47 cases 
in which palliative urinary diversion was performed for ureteric obstruction 
secondary to advanced pelvic malignancy. The average survival time was 5.3 
months, with 50% of the patients alive at 3 months and only 22.7% alive at 6 
months; 38% ofthe survival time was spent in hospital. Thus palliative diversion is 
rarely justified in the management of advanced pelvic malignancies. Urinary 
diversion may, however, increase the effectiveness of local procedures such as 
radiotherapy, formalin instillation or arterial embolisation. Over the age of 70 
year£ the mortality of the surgery increases, and, if urinary diversion is 
unavoidable, a simple method is preferred. If the ureters are dilated then a 
cutaneous ureterostomy can be carried out rapidly and with less morbidity than a 
colonic or ileal conduit (Stewart and Novik 1977). 

Ortlip and Fraley (1982) reviewed the results of palliative diversion performed 
in patients with obstruction secondary to cancer. In eight retrospective clinical 
studies conducted at different institutions with a variety of primary malignant 
diseases the survival after diversion was found to be only 3-6 months, with very 
few exceptions. Open procedures for urinary drainage are fraught with 
complications. Although an accurate assessment of operative morbidity and 
mortality is severely limited by the complexity of the underlying disease, the 
reported complication rates lie between 45% and 60% (Sharer et al. 1978; Holden 
et al. 1979). Only 31 % of patients recovered uneventfully. In an analysis of 218 
consecutive cases in which the patients underwent open nephrostomy insertion 
because of pelvic genitourinary malignancies or non-pelvic retroperitoneal 
metastases, 99 patients had some complications including septicaemia, cardiovas­
cular, respiratory and gastrointestinal problems. Between 3% and 8% died as a 
direct result of the diversion procedure (Sharer et al. 1978; Holden et al. 1979). 
Approximately half of the patients reported by Kohler et al. (1980) returned to a 
useful life after the urinary diversion. 

The percutaneous insertion of a nephrostomy tube has, in constrast, a very 
small operative risk. Performed under local anaesthesia this procedure is well 
tolerated by the patient and is simple to perform, provided that the upper tracts 
are dilated and easily visualised by ultrasound or radiological screening. 
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Complications such as transient sepsis, extravasation of urine or serious 
haemorrhage are rarely seen. An antegrade approach to the ureter and insertion 
of a double pigtail stent allows conversion to internal drainage in patients where 
endoscopic insertion of a stent is impossible. 

Percutaneous nephrostomy is easy to perform, and therefore a rational policy 
must be based on an accurate assessment of the prognosis. Consistent predictors 
are difficult to indentify, but rapid progression of obstruction usually indicates a 
poor prognosis. Neurological pain caused by direct infiltration will not be 
influenced by urinary diversion. 

Suitable candidates for palliative percutaneous diversion include those patients 
with localised disease in whom further therapy holds the promise of prolongation 
of a useful life. Patients who are to receive nephrotoxic drugs such as cis-platinum 
or methotrexate may require diversion even for partial obstructions. Other 
criteria for the selection of patients for diversion are stable neoplasms, 
obstruction complicated by fistula or septicaemia, young patients «60 years), 
and patients with the potential for an independent existence who are optimally 
provided for by their families and for whom the quality of life offered is 
acceptable. None of these criteria is absolute but all should be considered. 

One cannot expect patients with advanced bladder cancer who have not 
responded to conventional therapy to benefit from a urinary diversion. Serious 
consideration must be given to each individual case before diversion is 
undertaken. Allowing the patient to die peacefully from uraemia may be the 
better decision than trying to prolong an already painful existence. 

Treatment of Metastatic Disease 

Radiotherapy 

Localised metastases causing symptoms can be effectively treated by irradiation. 
The treatment is completed in as short a time as possible. The time taken depends 
on two factors: (1) the tolerance of the surrounding tissues, which is important if 
the field is large and covers radiosensitive areas such as the abdomen; and (2) 
whether swelling of the tumour after a single large dose could adversely affect the 
nervous or circulatory systems, in which case the treatment must be started slowly 
and be gradually built up to a standard dose level (Kligerman 1982). Swelling of 
the tumour is especially important when treating tumours in the brain, tumours 
impinging on or within the spinal cord, or those causing superior mediastinal 
compression. In managing the patient with advanced cancer, the presence of a 
mass is not necessarily an indication for active treatment. Asymptomatic, 
superficial metastases in soft tissues or bone need not be treated if they are not 
causing,pain, are not about to ulcerate, are not compressing vital structures and 
are not threatening to cause a pathological fracture. In patients with known 
threatening metastases the size should be regularly assessed by physical 
examination or X-rays films to estimate the rate of growth. Patients should be 
irradiated if the metastasis is growing rapidly or if the presence of the mass is 
psychologically disturbing to the patient. Lesions in weight-bearing bones, such as 
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the femur or vertebral bodies, should be treated early to prevent pathological 
fractures. Cases with increased intracranial pressure should be treated as 
emergencies. When cord compression is accompanied by urological symptoms, 
laminectomy may be indicated for decompression before starting radiotherapy. In 
patients with multiple metastatic lesions in bone, the treatment should be directed 
only to the area presenting the greatest symptoms or the greatest threat to the 
patient. Often a second area not painful enough to be important to the patient 
initially, is subsequently found to require treatment. Localised radiotherapy does 
not interfere with starting treatment with chemotherapy. 

Even early carcinomas of the bladder may metastasise through the lymphatics 
to involve the retroperitoneal lymph nodes. Pelvic bones, particularly the ischium 
and pubis, may become involved through local extension, and involvement of the 
lumbosacral spine may result from tumour extension via the lymphatics to the 
retroperitoneal nodes or via the venous plexus. Involvement of distant bones is 
presumably the result ofhaematogenous spread. In patients who have undergone 
cystectomy, distant metastases are seen more often than local recurrence 
(Whitmore et al. 1977). 

Fitzpatrick and Rider (1976) reported on 'half body' irradiation for palliation in 
patients with symptomatic widespread metastases. Doses in the range of 500-1000 
cGy as a single fraction were used. This irradiation was followed by a period of 1 
month to allow for haematological recovery before a further dose of 800-1000 cGy 
was delivered to the second half of the body. The acute radiation syndrome was 
rarely severe and did not cause a major clinical problem. It was always more 
marked with upper body irradiation. No patients showed signs of renal 
impairment and haematological tolerance was good. Pain relief frequently 
occurred within 24 h of treatment. 

Pain Relief 

The evaluation and treatment of pain is a matter of major concern to the medical 
profession in general and to the oncologist in particular. Pain appears to be related 
to a group of emotional states and is subject to influences stemming from the 
cultural background, expectations and fear. Pain in the cancer patient is not 
usually an early complaint. Its appearance often implies advanced disease, with all 
the attendant problems of variable degrees of deterioration in different organ 
systems. The treatment of such cases is to make the patient's last few months as 
comfortable as possible. The need for pain relief may dominate the clinical 
picture. In many centres oncologists, anaesthetists, radiotherapists and other 
experts all work together in a pain relief clinic, and this arrangement has many 
advantages. Patients will benefit from a careful assessment and therapy based on 
the consideration of all available treatment modalities. 

Pain perception was once thought to be the result of a direct and unmodifiable 
connection between the pain perceptor and a 'pain centre'. The gate control 
theory introduced by Melzack and Wall (1965) allowed for modification by local 
events at the level of the spinal cord and modification by impulses descending 
from above. 

A new dimension is added when one considers that the central levels of 
neurotransmitters and their release, availability and metabolism may modulate 
the responses to stimuli. Of these compounds the endorphins have excited the 
greatest interest (Guillemin 1977). 
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Clinical Aspects 

Pain may be classified into four general categories: superficial pain, deep pain, 
neurological pain and psychological pain. Superficial pain is not a major problem 
in the cancer patient. Deep pain arises from the viscera and is characteristically 
dull and poorly localised; it leads to autonomic nervous system activity causing 
nausea, sweating, restlessness and tachycardia. Pain of visceral or deep origin is of 
major importance in patients with cancer. The most effective treatment for deep 
pain is the removal of the cause. Palliative surgical procedures may be the most 
effective form of pain relief. Neurological pain is produced by damage to the 
peripheral nerve or nerve roots. It has usually a burning or searing quality and 
may be the most difficult to treat. Pain of psychological origin is difficult to 
diagnose and also to treat. It is observed mainly in patients with primary or 
reactive depression and is of hypochondriacal oilgin. 

Treatment of Pain 

The removal of the cause of the pain is by far the most useful manoeuvre, even in 
patients in whom long survival is not anticipated. The chronic use of medication is 
always associated with side effects which may interfere with physical or mental 
function. The first step in the treatment of cancer-related pain is to evaluate the 
relationship between tissue damage and pain perception using the available 
diagnostic methods (X-ray films, CT scans, bone scans etc.). The second step is to 
assess the pain itself. The patient is required to rate pain intensity by means of 
graphic or verbal scales. The data on pain intensity should be supplemented by 
information about the patient's day-to-day life, physical performance and 
psychosocial state (Ventafridda 1981). Current methods of pain relief fall into 
three main groups: 

1. Treatment aimed at modifying the pathological process 
2. Modulator treatment 
3. Lesion treatment 

Treatment of the pathological process includes surgery, radiotherapy and 
chemotherapy. Palliative surgery may prove extremely effective in relieving pain 
caused by obstruction to hollow viscera. High-energy radiation is one of the most 
effective means of pain control. Well-planned radiotherapy will reduce the pain 
from bone metastases and may cause osteolytic lesions to regress. Pain relief 
results from a reduction of the mechanical pressure exerted by the tumour mass. 
In the case of chemotherapy, pain relief is also of an indirect type and results from 
the antitumoural action of the drugs (Confer et al. 1977; Wallace et al. 1982). 

Modulator treatment covers the methods designed to raise the pain perception 
threshold by either peripheral or central inhibition of nervous pathways using 
analgesics, psychic and rehabilitation procedures, local anaesthetic and stimula­
tion techniques. Analgesics should be given at fixed intervals and not on demand. 
Psychotropic drugs combined with other analgesics have a potentiating effect and 
reduce the sensation of pain caused by nerve lesions. Narcotics are most effective 
for the control of intense and severe pain; only in patients who have reached the 
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advanced stages of the disease should they be used for protracted periods. 
Morphine hydrochloride is the most commonly used narcotic analgesic. Two 
similar oral preparations are known under the names 'Brompton mixture' and 
'Greenwalt's solution'. Their formulae are as follows: 

Brompton mixture: 
10 mg morphine sulphate 
10 mg cocaine HCI 
5 ml ethanol 
5 ml syrup 
20 ml chloroform water qs 

Dose: 20 ml every 4 h 

Greenwalt's solution: 
2 mg levorphanol 
10 mg cocaine HCl 
2.5 ml ethanol (95%) 
5 ml syrup 
20 ml water qs 

Dose: 20 ml every 4 h 

Both preparations have been highly effective in controlling pain in the cancer 
patient. Levorphanol may offer an advantage over morphine in that it is better 
absorbed when given orally. The quantity of morphine can be raised gradually up 
to 40 mg/20 ml. 

The most important psychological measures are the facilitation of sleep and 
rest. The attention of the patient should be distracted from the disease and a 
constant friendly and reassuring atmosphere should be provided. 

Stimulation treatment is based on the principle of counterirritation proposed by 
the Melzack-Wall theory. A sensation of pain may be controlled by other 
sensations produced by stimulation. This modulation occurs at the dorsal horns of 
the spinal cord. Stimulation is performed either transcutaneously or percu­
taneously on the nerve fibre itself by means of microstimulators. These 
techniques, though still experimental, are free from harmful side effects. 

Repeated infiltration of local anaesthetics, both at the site of the pain and along 
peripheral nerves, produces a reduction of pain through attenuation of the painful 
input. In cancer patients with very limited survival, lesion treatment is a method of 
pain control. Neurophysiological findings have shown that pain is due to the 
excitation of several pathways and gate control systems in the vast regions of 
cortical and subcortical structures. New pathways may establish themselves when 
one specific pathway has been interrupted. The technique consists of the 
infiltration of neurolytic substances such as alcohol or phenol into the 
subarachnoid space in order to destroy the sensitive posterior roots of the spinal 
cord or the peripheral nerves. Such infiltration into the coeliac and lumbar 
sympathetic ganglia has proved effective in control of visceral pain. 

According to Ventafridda (1981) this is effective in 40%-60% of cases, with a 
complication rate of 11 %-30%. Complications usually occur in patients who are 
already suffering from a functional deficit. The most significant are paralysis and 
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incontinence. Patients may be selected by trial epidural block, using an epidural 
catheter which is left in place for several days so that repeated blocks may be 
performed. By this method the patient may be made aware of the pain relief that 
may be achieved. Visceral pain may be relieved temporarily by a local anaesthetic 
block of the coeliac plexus or lumbar sympathetic chain; a neurolytic block may 
then be achieved with 50% alcohol or 5% phenol and water. 

Chordotomy is a surgical method for the relief of cancer pain below the neck. 
Rosomoff et al. (1966) introduced percutaneous chordotomy by means of 
radiofrequency irradiation. If this technique fails or is not available, then an open 
chordotomy, which requires laminectomy, must be performed. For pain below 
the mid-abdomen a thoracic chordotomy at the level ofT -2 may be employed. The 
success rate is of the order of 80%-90%. Percutaneous chordotomy is generally 
carried out at C-1 to C-2, whatever the level of the pain. Cervical chordotomy 
results in diminished pulmonary function on the same side. Bilateral pelvic or 
lower extremity pain may be treated by bilateral open thoracic chordotomy 
without this respiratory risk. Voluntary muscle and bladder complications;occur 
in 4%-20% of the patients following unilateral chordotomy. Bilateral diordo­
tomy is usually done in two steps to reduce the risk of incontinence and paralysis. 
Analgesia occurs in 70%-90% of the cases immediately following chordotomy, 
but after 6 months the level of analgesia has often diminished. Thus lasting relief 
cannot be assured in patients surviving for this length of time. 

Hypnosis, acupuncture, biofeedback and conditioning may be of research 
interest, but these techniques are not readily applicable to patients with advanced 
cancer. All available means must be employed, however, to make this final period 
of life tolerable and comfortable. 

Chemotherapy 

In patients with advanced disease and metastases chemotherapy is clearly the 
major hope, not only for palliation, but also ultimately for cure. The majority of 
investigations on systemic chemotherapeutic agents for bladder cancer have been 
carried out in patients with advanced or metastatic measurable disease. The 
evaluation of the results of these trials are of great importance to the management 
of advanced bladder cancer and have been covered in Chapter 10 (see 
pp. 246-254). 

Conclusion 

The relief of symptoms and the creation of a sense of wellbeing are important 
criteria in evaluating the benefits of palliative treatment and have been little 
emphasised in many of the reports mentioned in this chapter. If cure of the 
advanced disease cannot be achieved, the quality of life with or without treatment 
becomes of the highest importance to the patient. Decisions on palliative 
treatment should be taken not in an attempt to cure but rather to eliminate the 
most burdensome symptoms, to prevent complications, to prolong useful life and 
to provide a psychological uplift. A high operative risk, which can reasonably be 
accepted when there is a prospect of cure, is not justified when the treatment is for 
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palliation only. The same also applies to mutilating surgery. The indication for 
palliative surgery or radiotherapy has to be weighed up case by case, taking into 
account the rate of advance of the disease, the life expectancy, the seriousness of 
the disturbance caused by the disease and the degree of symptomatic 
improvement that can be expected. 

Over the past 20 years regional chemotherapy of tumours has gained wide 
acceptance. The aim is to deliver to the tumour a high concentration of the drug, 
which is confined to a single anatomical region, thereby reducing the harmful 
effects of the drug on the rest of the body. Regional chemotherapy is reserved for 
malignant tumours that have no distant metastases, and regional perfusion 
combined with hyperthermia is beginning to produce some encouraging results. 

Some forms of palliative treatment have not been discussed in this chapter (e.g. 
intracavitary radiotherapy), either because only a few institutes are familiar with 
them and results in advanced disease have not been reported, or because they 
have been replaced by newer methods (e.g. hypogastric artery embolisation 
instead of ligation). Some methods have been discussed relatively extensively, 
despite limited experience of their use (e.g. lasers). New developments deserve 
attention as they may become the accepted alternative treatments in the near 
future. Standard treatments, such as TUR, do not need extended discussion, 
though it is surprising how few reports can be found which analyse the results in 
advanced disease. 
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of cancer chemotherapy and this book is an excel­
lent introduction to this field." 

British Journal of Urology 

Urinary Diversion 
Editor: M. H. Ashken, Norwich 

1982.53 figures. XIII, 143 pages 
ISBN 3-540-11273-1 

"This book can truly be said to be a landmark in 
the literature on this subject and brings a much 
needed review ofthe advantages and dis­
advantages to be considered before deciding on 
diversion. It is essential for surgeons who practice 
urinary diversion and for the student of urology." 

South African Medical Journal 

"The editor of this excellent little book has 
produced a work that must be read by every urolo­
gist and general surgeon who practices urology." 

British Journal of Surgery 
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of further interest 

1hmsurethral Surgery 
by W.Mauennayer 
With contributions by K Fastenmeier, 
G. Flachenecker, R Hartung, W. SchUtz 
Translated from the German by A. Fiennes 
1983.240 figures, 14 colorpIates. XXIX, 473 pages 
ISBN 3-540-11869-1 

From the Foreword by W.E.Goodwin: 
"The present book, now in its first English edition, 
is the result of more than 30 years experience in 
transurethral surgery. During this time more than 
10,000 patients were treated in Mauermayer's clinic 
by various endoscopic operations. His unusual 
reservoir of experience forms the basis for this 
book. ... He also describes many tried and proven 
"clinical secrets", which are illustrated by means of 
numerous outstanding drawings. A number of 
excellent color illustrations at the end of the book 
demonstrate his impressive cystoscopic photo­
graphy." 

The Ureter 
Edited by H. Bergman, Miami 
With contributions by numerous experts 
2nd edition. 1981. 760 figures. XVIII, 780 pages 
ISBN 3-540-90561-8 

"It has been 14 years since Dr. Bergman brought 
out his first edition of 'The Ureter. In reading the 
second edition, it is obvious that Bergman and his 
excellent selection of authors have detailed the 
anatomy, physiology, and pathology sufficiently to 
merit calling the ureter a specific, anatomic organ 
rather than a simple conduit carrying urine from 
the kidney to the bladder ... this is an excellent 
reference for the academic and practicing urologist, 
adequately pointing out the immense amount of 
pew information recently acquired concefuing 
these two "simple" muscular tubes." A.J. 'Thomas 

_ Springer-Verlag 
, Berlin 
Heidelberg 
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JAMA 

The Greater Omentum 
Anatomy, Physiology, Pathology, Surgery 
With an Historical Survey 
Edited by D.Liebennanu-Meffert, Basle, and 
H. White, London 
Consulting Editor for Surgery: E. Vaubel, Berlin 
Foreword by A. Parks 
1983. 262 fIgures. xx, 369 pages 
ISBN 3-540-11882-9 

"The recently developing interest in the omentum 
and its relation to surgery is well catered for by this 
multiauthored book which incorporates the know­
ledge and personal judgement of authorities in this 
fIeld ... Major chapters are devoted to surgery of 
urogenital organs. They comprise urinary tract 
reconstruction, pelvic surgery, and urogenital 
fIstulae. Preoperative requirements, techniques of 
omental mobilization and routes of the omental 
pedicle, related problems, postoperative manage­
ment and complications are described ... recom-
mended to urologists ... " Urological Researach 

Benign Prostatic Hypertrophy 
Edited by F.Hinman Jr., San Francisco 
Associate Editor: S.Boyarsky 
With contributions by numerous experts 
1983. 570 figures. XXVIII, 1097 pages 
ISBN 3-540-90779-3 

"This must be the defInitive work on benign pros­
tatic hypertrophy - and a short summary cannot do 
justice to this encyclopaedic volume. A total of121 
contributors, who appear like a 'who's who' of 
world urology, have written 10 sections containing 
109 chapters ... essential for all medical libraries and 
also for urological departments." L.A. Sarembock 

South 4frican Medical Journal 

Nephrology Forum 
Edited by ~.J.Cohen, Chicago; J. T.Harrington, 
Boston, and J.P.Kassirer, Boston 
Selected Installments from the Series in Kidney 
International 
1983. 53 figures. XI, 383 pages 
ISBN 3-540-90764-5 

"This book contains 16 selected installments from 
the monthly 'Nephrology Forum' in the authorita­
tive journal Kidney International. Each 'forum' 
consists of a summary of an actual patient's history 
followed by a review of clinicopathological correla­
tions, diagnostic features and therapeutic option ... 
contains a wealth of useful information and is 
highly recommended for all doctors interested in 
renal disease." R. van Zyl-Smit 

South 4frican Medical Journal 




